
Kathrin Braungardt

KI und NachhaltigkeitKI und Nachhaltigkeit

https://creativecommons.org/licenses/by/4.0/


Agenda

- Nachhaltigkeit
- Stromverbrauch
- Ökologischer Fußabdruck
- Datenzentren
- Modelle & Energieverbrauch
- Wasserverbrauch
- Widerstand
- Maßnahmen & Konsequenzen



Is this worse than boiling the kettle?

„...the information and communications 
technology (ICT) sector accounts for a 
quite significant 2%-4% of all GHG 
emissions globally, 

with a total of 1 to 2 billion tonnes CO2e 
per year...“

https://www.cutter.com/article/environmental-impact-large-language-models 

https://www.cutter.com/article/environmental-impact-large-language-models


Nachhaltigkeit

„Wir sollten mit den begrenzt zur Verfügung stehenden Ressourcen sorgsam umgehen und nicht auf Kosten der Menschen 
in anderen Regionen der Erde und auf Kosten zukünftiger Generationen leben. Nachhaltigkeit betrifft unsere Umwelt, alle 
Bereiche unseres Lebens und Wirtschaftens.“ (
https://www.bundesumweltministerium.de/themen/nachhaltigkeit/ueberblick-nachhaltigkeit)

https://www.bundesumweltministerium.de/themen/nachhaltigkeit/nachhaltigkeitsziele-sdgs/sdg-13-massnahmen-zum-klimas
chutz
 

Weg in eine treibhausgasneutrale Wirtschaft und 
Gesellschaft

2030: Reduktion der Treibhausgasemissionen um 55% im 
Vergleich zu 1990

2045/50: Klimaschutzziele sind erreicht

https://www.bundesumweltministerium.de/themen/nachhaltigkeit/ueberblick-nachhaltigkeit
https://www.bundesumweltministerium.de/themen/nachhaltigkeit/nachhaltigkeitsziele-sdgs/sdg-13-massnahmen-zum-klimaschutz
https://www.bundesumweltministerium.de/themen/nachhaltigkeit/nachhaltigkeitsziele-sdgs/sdg-13-massnahmen-zum-klimaschutz




● Hardware: e.g. Chips: Herstellung

● Rechenkapazität: Datencenter: Server, 
Speicher, Netzwerkausrüstung, Strom & 
Wasser

● Training

● Inferenz

KI: ökologischer Fußabdruck



„Pro Kilowattstunde des in Deutschland verbrauchten 
Stroms wurden im Jahr 2025 bei der Erzeugung 
durchschnittlich 344 Gramm CO2 ausgestoßen.“

Quelle: Bundesumweltamt: https://www.umweltbundesamt.de/themen/co2-emissionen-pro-kilowattstunde-strom-2024

https://www.umweltbundesamt.de/themen/co2-emissionen-pro-kilowattstunde-strom-2024


https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Umwelt/UGR/private-haushalte/Tabellen/stromverbrauch-haushalte.html

Stromverbrauch

ca. 140 GWh / Jahr
ca. 48 Mio. t CO2

1 Gigawatt= 1 Mio. Kilowattstunden



Data Center Map: https://www.datacentermap.com/datacenters/ 

Data Center

https://www.datacentermap.com/datacenters/


- 2.2 gigawatts of electricity — enough to power a million homes

- millions of gallons of water 

https://www.nytimes.com/2025/06/24/technology/amazon-ai-data-centers.html?
unlocked_article_code=1.SU8.2JRa.e3Ju6r_pL1Im

Meta: 2 GW Data center in Louisiana 
https://www.datacenterdynamics.com/en/news/meta-announces
-4-million-sq-ft-louisiana-data-center-campus/
 Bau eines Gaskraftwerks: 
https://www.datacenterdynamics.com/en/news/entergy-propose
s-15gw-natural-gas-plant-to-directly-power-adjacent-data-center
-in-louisiana/

„Several US utilities have indicated that fossil fuels are 
increasingly being considered a viable energy source due to the 
insatiable energy demand of data centers.“

Nuklarenergie: Prometheus AI data center: New Albany, Ohio, 
https://apnews.com/article/facebook-meta-zuckerberg-ai-vistra-oklo-terrapower-0eb
051a9a11d96f7ce200e186ad13476

Stargate: joint venture OpenAI, Or
https://www.nytimes.com/2025/01/21/technology/trump-openai-stargate-artificial-int
elligence.html
acle and SoftBank: 100 Mrd. Dollar über vier Jahre:

Data Center in den Vereinigte Arabische Emirate: joint venture mit  Oracle, Nvidia, t 
SoftBank, Cisco und G42 im Auftrag von OpenAI
https://www.nytimes.com/2025/06/24/technology/amazon-ai-data-centers.html?unlo
cked_article_code=1.SU8.2JRa.e3Ju6r_pL1Im
https://www.nytimes.com/2025/06/24/technology/amazon-ai-data-centers.html?unlo
cked_article_code=1.SU8.2JRa.e3Ju6r_pL1Im
 

1 Gallon = 3,785 Liter
1 Gigawatt= 1 Mio. Kilowattstunden

https://www.datacenterdynamics.com/en/news/meta-announces-4-million-sq-ft-louisiana-data-center-campus/
https://www.datacenterdynamics.com/en/news/meta-announces-4-million-sq-ft-louisiana-data-center-campus/
https://www.datacenterdynamics.com/en/news/entergy-proposes-15gw-natural-gas-plant-to-directly-power-adjacent-data-center-in-louisiana/
https://www.datacenterdynamics.com/en/news/entergy-proposes-15gw-natural-gas-plant-to-directly-power-adjacent-data-center-in-louisiana/
https://www.datacenterdynamics.com/en/news/entergy-proposes-15gw-natural-gas-plant-to-directly-power-adjacent-data-center-in-louisiana/
https://apnews.com/article/facebook-meta-zuckerberg-ai-vistra-oklo-terrapower-0eb051a9a11d96f7ce200e186ad13476
https://apnews.com/article/facebook-meta-zuckerberg-ai-vistra-oklo-terrapower-0eb051a9a11d96f7ce200e186ad13476
https://www.nytimes.com/2025/01/21/technology/trump-openai-stargate-artificial-intelligence.html
https://www.nytimes.com/2025/01/21/technology/trump-openai-stargate-artificial-intelligence.html
https://www.nytimes.com/2025/06/24/technology/amazon-ai-data-centers.html?unlocked_article_code=1.SU8.2JRa.e3Ju6r_pL1Im
https://www.nytimes.com/2025/06/24/technology/amazon-ai-data-centers.html?unlocked_article_code=1.SU8.2JRa.e3Ju6r_pL1Im
https://www.nytimes.com/2025/06/24/technology/amazon-ai-data-centers.html?unlocked_article_code=1.SU8.2JRa.e3Ju6r_pL1Im
https://www.nytimes.com/2025/06/24/technology/amazon-ai-data-centers.html?unlocked_article_code=1.SU8.2JRa.e3Ju6r_pL1Im


https://newsletter.semianalysis.com/p/ai-datacenter-energy-dilemma-race



https://www.tagesschau.de/inland/regional/hessen/hr-milliardenprojekt-auf-eis-proteste-stoppen-rechenzentrum-in-maintal-100.html

https://www.tagesschau.de/inland/regional/hessen/hr-milliardenprojekt-auf-eis-proteste-stoppen-rechenzentrum-in-maintal-100.html


 Estimating the Carbon Footprint of BLOOM, a 175B Parameter Language Model 

https://arxiv.org/pdf/2211.02001 

https://arxiv.org/pdf/2104.10350 

Single passenger round
trip SF-NY (1.2t CO2e) 

Modelle

https://arxiv.org/pdf/2211.02001
https://arxiv.org/pdf/2104.10350


Power Hungry Processing: Watts Driving the Cost of AI Deployment?

https://arxiv.org/pdf/2311.16863 

ig. 1. The tasks examined in our study and the average quantity of carbon emissions they produced (in g of 2 ) for 1,000 queries.𝐶𝑂 𝑒𝑞
N.B. The y axis is in logarithmic scale

https://arxiv.org/pdf/2311.16863


 (https://computationalcreativity.net/iccc23/papers/ICCC-2023_paper_60.pdf) 

https://computationalcreativity.net/iccc23/papers/ICCC-2023_paper_60.pdf


AI Energy Leaderboard

https://ml.energy/leaderboard/?__theme=light

https://ml.energy/leaderboard/?__theme=light


Making AI Less “Thirsty”: Uncovering and Addressing the
Secret Water Footprint of AI Models: https://arxiv.org/pdf/2304.03271 

https://journal.uptimeinstitute.com/dont-ignore-water-consumption/

Power usage effectiveness (PUE)
Water usage effectiveness (WUE)
energy water intensity factor (EWIF)

medium-sized request, each with
approximately ≤800 words of input 
and 150 – 300 words of output

https://arxiv.org/pdf/2304.03271


Widerstand

https://tramas.digital/en/cases/queretaro/



Klimaschutzbericht Google 2025: https://sustainability.google/google-2025-environmental-report/

Maßnahmen

https://sustainability.google/google-2025-environmental-report/


Konsequenzen?
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