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Sources of inspiration

▶ Discussions with Anne-Laure Ligozat (LISN)

▶ Discussions with Florence Maraninchi (LIG)

▶ Conference ”Comprendre et Agir” by Françoise Berthoud (Research engineer at
CNRS) presented on Nov. 15th, 2018 at INRIA Grenoble (France)

▶ https://www.ebi.ac.uk/training/online/courses/

sustainable-computing-in-science/
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What kinds of environmental impacts do you think LLMs have?
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Google data centers electricity consumption (from Google itself)

https://www.gstatic.com/gumdrop/sustainability/google-2025-environmental-report.pdf
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Google data centers electricity consumption (from Google itself)

▶ How to interpret this graphic?

▶ What do they push forward?

▶ What does Google electricity consumption correspond to?
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Google electricity consumption is that of New Zealand (5 M people)

https://ketanjoshi.co/2026/07/01/googles-exponential-path-to-climate-wrecking-digital-bloat/
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What is the electricity consumption of OpenAI (from OpenAI)?
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What about the other BigTech?

https://ketanjoshi.co/2026/07/01/googles-exponential-path-to-climate-wrecking-digital-bloat/
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What is the global electricity use due to AI?

https://ourworldindata.org/how-much-energy-do-data-centers-and-artificial-intelligence-use
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Beware!

AI vs digital vs data centers
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Electricity use: “3.5% [...] would be the current consumption of Japan”

https://www.imf.org/en/blogs/articles/2024/08/15/carbon-emissions-from-ai-and-crypto-are-surging-and-tax-policy-can-help

12 / 68

https://www.imf.org/en/blogs/articles/2024/08/15/carbon-emissions-from-ai-and-crypto-are-surging-and-tax-policy-can-help


The problematic growth in energy consumption for digital technology

https://theshiftproject.org/app/uploads/2025/02/

Environmental-impacts-of-digital-technology-5-year-trends-and-5G-governance_March2021.pdf
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Beware: Consumption vs emissions

https://ketanjoshi.co/2026/07/01/googles-exponential-path-to-climate-wrecking-digital-bloat/
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Data centers sources of energy (energy mix): today and planned

https://www.iea.org/reports/energy-and-ai/energy-supply-for-ai 15 / 68
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How much energy to create a model?

Your colleagues presentations at the end of the semester
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Conclusion

▶ Companies tend to not communicate clearly (when they do)

▶ Difficult to evaluate on a global level

▶ Beware of what is measured (AI? Everything Digital?)

▶ The growth is exponential

▶ “Decarbonated” electricity sources tend to consume more water
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Tools to measure the carbon footprint of your work

https://www.ebi.ac.uk/training/online/courses/sustainable-computing-in-science/

quantifying-the-operational-carbon-footprint-of-our-analysis/the-practice/
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Green algorithms

https://www.green-algorithms.org/GAapp-overview/
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(Drinking) Water for cooling data centers

https://www.oregonlive.com/silicon-forest/2022/12/

googles-water-use-is-soaring-in-the-dalles-records-show-with-two-more-data-centers-to-come.html/
21 / 68

https://www.oregonlive.com/silicon-forest/2022/12/googles-water-use-is-soaring-in-the-dalles-records-show-with-two-more-data-centers-to-come.html/
https://www.oregonlive.com/silicon-forest/2022/12/googles-water-use-is-soaring-in-the-dalles-records-show-with-two-more-data-centers-to-come.html/


Water use: direct (cooling) and indirect (electricity prod.)

[Scanlan et al., 2025]
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Water use: direct (cooling) and indirect (electricity prod.)

[Scanlan et al., 2025]

[Scanlan et al., 2025]

23 / 68



How much water to create a model?

https://dl.acm.org/doi/epdf/10.1145/3724499 [Li et al., 2025]
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Data centers in the World

https://www.datacentermap.com/
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Data centers in Europe

https://www.datacentermap.com/western-europe/
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An exponential growth (USA)

https://brockovichdatacenter.com/index.html
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An exponential growth (FR)

https:

//lenuageetaitsousnospieds.org/articles/2025-12-11-carte-des-data-centers-des-projets-et-des-contestations-en-france.html
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The biggest (in size) data center is in China (Hohhot, Inner Mongolia)
994,062 sq. meters

https://www.youtube.com/watch?v=bT19-B50Rhk
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Inside a data center: Council Bluff, Iowa (Google)

https://www.gstatic.com/gumdrop/sustainability/google-2025-environmental-report.pdf
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Impact on the ground

https://brockovichdatacenter.com/community-photos.html
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Marseilles: the place to be

https://www.laprovence.com/article/ecoplanete/3149290566112514/en-provence-les-defis-de-lintelligence-artificielle
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Marseilles: the place to be

https://umap.openstreetmap.fr/fr/map/infrastructures-numeriques-a-marseille_1140798#13/43.328674/5.340557
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Marseilles: the place to be (why)
18 intercontinental cables

https://www.franceinfo.fr/internet/marseille-les-data-centers-gagnent-du-terrain_7683841.html
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Where are data centers located? and why?

https://iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf
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Conflicts of usage: water

https://www.oregonlive.com/silicon-forest/2022/12/

googles-water-use-is-soaring-in-the-dalles-records-show-with-two-more-data-centers-to-come.html
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Conflicts of usage: electricity

https://iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf 38 / 68
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Conflicts of usage: electricity (Marseille, 2022)

https://reporterre.net/A-Marseille-la-demesure-des-data-centers
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Some other issues, including: noise

https://www.youtube.com/watch?v=9wDr2dec474

See, also: https://www.reddit.com/r/interestingasfuq/comments/1t7293k/this_is_the_sound_a_data_center_makes_around_the/?share_
id=VspPWdjZYw330GM23sZtx&utm_name=ioscss
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Why is AI concerned with mining?

https://medium.com/@vinaysambana1/gpu-graphics-processing-unit-b689219b3a54
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What is rare earth?

https://www.youtube.com/watch?v=1iNpON9ckTg
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Mining destroys landscape and life (here Cobalt, in Congo)

https://www.moneyweb.co.za/mineweb/glencore-to-reopen-one-of-worlds-biggest-cobalt-mines-in-congo/
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Mining pollutes: here gold mining (mercury, arsenic, cyanide)

https://goldture.com/mining/sustainability/water-pollution-and-toxic-runoff/
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Metrics?

https://boavizta.org/en/blog/empreinte-de-la-fabrication-d-un-serveur

ADP > 1 means the resource is rarer than Antimony
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ADP: some examples

[C.Charbuillet]
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Example: Meta – but still a lot missing

https://carbone4.com/en/articles/generative-ai-generating-climate-change
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Life Cycle Analysis (LCA)

https://boavizta.org/en/blog/empreinte-de-la-fabrication-d-un-serveur
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Life Cycle Analysis (LCA): the impact of production vs usage
Françoise Berthoud - Ecoinfo - 2018

https://www.youtube.com/watch?v=b8yL-ikvszE
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Example: Mistral’s LCA (Mistral Large 2 Model)

https://mistral.ai/news/our-contribution-to-a-global-environmental-standard-for-ai/ 52 / 68
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Full development life cycle of Moshi, a speech-to-text model by Kyutai

[López-Rauhut et al., 2026]
https://arxiv.org/pdf/2604.11154
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What didn’t we talk about?
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E-Waste: “only 20% is documented to be collected and properly recycled”
Françoise Berthoud - Ecoinfo - 2018

https://www.youtube.com/watch?v=b8yL-ikvszE
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Illegal e-waste: ”from economically and socially developed regions to
countries with significantly lower levels of overall development”

https://pmc.ncbi.nlm.nih.gov/articles/PMC4997475/figure/ijerph-13-00789-f001/ [L et al., 2016]
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Illegal e-waste implies pollution
Françoise Berthoud - Ecoinfo - 2018

https://www.youtube.com/watch?v=b8yL-ikvszE
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Can AI help solving the problem?

https://blog.google/company-news/outreach-and-initiatives/sustainability/report-ai-sustainability-google-cop28/
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Which sources for these types of claims?

https://drive.google.com/file/d/12l1W4W25b-_ff6yFNJABkfal9_9oevxe/view/
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Which AI?
analysis of 8 sources, 154 claims of climate benefits for AI applications

https://ketanjoshi.co/2026/02/17/big-tech-greenwashing-report/
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Conclusion

▶ Remember there is only one earth (and you’re living on it)
▶ Use the appropriate tool for your usage:

▶ Which tool to count words in a document?
▶ Which tool to tokenize a document?
▶ Which tool to write your thesis?
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A lot more to research

https://www.stockholmresilience.org/research/planetary-boundaries.html
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▶ Electricity and water consumption (big picture)

▶ Datacenters and extraction (basics)

▶ Lifecycle analysis
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Exercise
Find which big tech companies have reached their clean energy targets (claim is col4)

https://iea.blob.core.windows.net/assets/de9dea13-b07d-42c5-a398-d1b3ae17d866/EnergyandAI.pdf
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Going further

▶ La transition est-elle un leurre ? (FR, 2025) Jean-Baptiste Fressoz (from 11:20):
https://www.youtube.com/watch?v=gMPrpHClbas
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