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Generative KI- Folk flest sin bruk av

modellers energibruk generativ K| Totalforbruket til K
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SINTEF

Hva koster det a bruke generativ KI?
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Cradle-to-grave

Kilde: Life-Cycle Emissions of Al Hardware (Schneider et al., 2025).
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https://arxiv.org/pdf/2502.01671
https://arxiv.org/pdf/2502.01671
https://arxiv.org/pdf/2502.01671

Hvilke faktorer pavirker energiforbruket til generativ KI?

SINTEF

Eksempler pa faktorer for chatbotter basert pa sprakmodeller (ChatGPT, Gemini, Claude, etc)

Hvilken KI-modell Hvor lang er Hvor lang er Bruker du “ekstra”
bruker du? sp@rringen? responsen? funksjonalitet?
Hvor stor er Laster du opp ekstra : .
[ modellen? } [ filer (bilder, PDF)? } [Reasomng/thmkmg}
Er det brukt
C e Deep research
optimaliserings-
teknikker?
Hva slags [ Agentisk Kl }

datamaskin kjgres
modellen pa?
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Hvilke faktorer pavirker energiforbruket til generativ KI?

SINTEF

Hvor lang tid
bruker modellen pa
en respons?

Hvilken KI-modell

bruker du?
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sl Hva koster en spgrring?

IEA Inference electricity consumption
estimates - various media generation tasks
Watt hours,

115
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|

Text Image Text Charging Charging Video (6
(small (medium phone Laptop seconds,
model) model) 8fps)

Kilde for data: Energy and Al (IEA).
Kilde for visualisering: Big tech’s selective disclosure masks Al’s real climate impact
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https://www.iea.org/reports/energy-and-ai
https://ketanjoshi.co/2025/08/23/big-techs-selective-disclosure-masks-ais-real-climate-impact/

°
sl Hva koster en spgrring?

Google OpenAl

0,24 Wh* 0,34 Wh*
0,26 ml* 0,32 ml*
0,03 gCO2e .

*Medianforbruk for Gemini, *Publisert i en bloggpost av
publiserti en rapport. Sam Altman.

Disse tallene egner seg ikke for sammenligning!

Mistral

50 ml*
1,14 gCO2e

*Mistral baerekraftsrapport.
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https://cloud.google.com/blog/products/infrastructure/measuring-the-environmental-impact-of-ai-inference
https://blog.samaltman.com/the-gentle-singularity
https://mistral.ai/news/our-contribution-to-a-global-environmental-standard-for-ai

sl Hva koster en spgrring?

Indicative inference electricity consumption across different
model types for text generation tasks in experimental conditions

Very small LM Small LM Medium-sized LM Large Large reasoning
MoE model

IEA. CC BY 4.0.

Kilde: Energy and Al (IEA).
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https://www.iea.org/reports/energy-and-ai

SINTEF

Al Energy Score (HuggingFace)

¥ Spaces 4% AlEnergyScore

e Standardiserte tester for

Submission Portal

energiforbruk

* Tester ikke hvor gode
modellene er

Text Generation §:

Select Model Class

Image Generation usi

Leaderboaxrd © © like

Label Generator

¢ Al Energy Score

Text Classification ¥}

A (Single Consumer GPU) <20B parameters

FAQ

Running

Documentation

Image Classification [=

Sort

Low to High

Download Data Community

. There's a 61,848.1x difference between
the highest and lowest energy use in this
leaderboard.

Image Captioning 2

. There's a 62.3x difference between the
highest and lowest energy use in this class.

Model Provider GPU Energy (Wh) Score

distilgpt2 distilbert 1 10,000
opt-125m facebook :'94 *****
gpt2 openai-community 3'15 *****
openai-gpt openai-community i'm *****
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https://huggingface.github.io/AIEnergyScore/

SINTEF

Accuracy

§=TT] [ ] ]
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Balansen mellom kostnad og ytelse

Energy-Accuracy Trade-off
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https://dl.acm.org/doi/full/10.1145/3767742

st Hva vet viom...?

Folk flest sin bruk av
generativ Kl
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miill SSB: Nordmenns bruk av generativ KiI

16-79 ar: Har brukt generativ Kl verktgy som
ChatGPT, Bing Chat, Bard, LLaMA, Midjourney,
DALL-E
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Andel som har brukt generativ Kl de siste tre manedene. Kilde: SSB.
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https://www.ssb.no/statbank/table/14365/

milll Opinion: Nordmenns bruk av generativ Ki

* Andel som har brukt K| det siste aret: * 48% er bekymret for klimaavtrykket
* 2024:55%
* 2025: 68%

* Blant Kl-brukerne, hvor ofte bruker de KI?
* Daglig:
2024: 21%
2025: 26%
* Ukentlig:
2025: 40%
* Manedlig:
2025: 22%
* Sjeldnere:
2025: 13%

Kilde: Opinion.
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https://www.opinion.no/innlegg/to-av-tre-nordmenn-bruker-kunstig-intelligens

walall Aktiv eller passiv bruk?

)
Jo
&

Ci=e gie what is dataforeningen X a8

Alle  Bilder Nyheter Videoer Kortvideoer Nett Mer ~ Verktoy ~

4 Al-oversikt

Dataforeningen is the Norwegian Computer Society, an independent, non-profit
organization and Norway's largest network for IT professionals. It provides a
platform for IT professionals to network, share knowledge, and develop professionally

Engasjer deg | Dataforeningen

Bli medlem. Arbeidsgiver /" Betale selv ./
Student ./ Dataforeningen har rundt 5000...

through a wide range of activities, including seminars, conferences, courses, and over D Dat:
60 specialized groups. @ &) LA
« Membership: It has approximately]7,500 membersffrom over 1,300 companies and Dataforeningen - Linkedin Norge
offers free membership for new members and students, according to Meetup and Om oss. Vi er Norges starste uavhengige arena @
Dataforeningen. for teknologiutvikling. Siden 1953 har vi samlet...

Vis mer v
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wiill Microsoft: Al diffusion report

* Some countries=Singapore, the UAE, Norway, and Ireland—stand out as leaders in Al Adoption]...].

Rank Economy Al User Share
1 United Arab Emirates 59.4%
2 Singapore 58.6%
I 3 Norway 45.3% |
4 Ireland 41.7%
5 France 40.9%
6 Spain 39.7%
7 New Zealand 37.6%
8 United Kingdom 36.4%
9 Netherlands 36.3%
10 Qatar 35.7%

Kilde: Al diffusion report.
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https://www.microsoft.com/en-us/research/group/aiei/ai-diffusion/

st Hva vet viom...?

Totalforbruket til Kl
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mibll Totalforbruket til Ki

* Det globale energiforbruket fra datasentre blir anslatt til 8 doble seg innen 2030, med
KI som den sterkeste padriveren for dette (IEA).

* | USA venter man at over 50 prosent av energiforbruket i landets datasentre vil
brukes til Kl allerede i 2028 (Lawrence Berkeley National Laboratory)

* | fjor rapporterte Google og Microsoft gkte klimautslipp med henholdsvis 48
prosent og 30 prosent siden 2020, til tross for sine nullutslippsmal innen 2030. Begge
selskapene skylder pa KI.
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https://www.iea.org/reports/energy-and-ai/executive-summary
https://escholarship.org/content/qt32d6m0d1/qt32d6m0d1.pdf
https://sustainability.google/reports/google-2024-environmental-report/
https://sustainability.google/reports/google-2024-environmental-report/
https://blogs.microsoft.com/on-the-issues/2024/05/15/microsoft-environmental-sustainability-report-2024/

il Hvordan unnga at generativ Kl blir en klimaversting?

* Vi ma ha mer synlighet rundt kostnadene
* Vi ma fa mer kontroll over egen bruk av generativ Kl
* Vi ma utarbeide metoder for & vurdere kostnad opp mot verdi
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erik.johannes.husom@sintef.no

SINTEF

Skann QR-kode for lenke
til presentasjonen

Sjekk ut ekstra slides nedenfor
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. .
wiiill Mistral sin baerekraftsrapport

[ Mistral Al's Large 2 Model

Lt Mistral Al's Large 2 Model

GHG  _Water  Materials (400 tokens)
el e o
Model conception ; GHG Water Materials
1 ﬁ Download and storage of training data, developers’ <1% <17 Emissions Consumption Consumption

laptops embodied impacts and power consumption

2 Datacenter construction <1%
E Building and support equipment manufacturing
=
&
g Hardware embodied impacts
z Server manufacturing transportation and end-of-life
Model training & inference
g Power and water use of servers and support equipment
2
3 Network traffic of tokens .
&) Transfer of requests to inference clusters and ¥/ Lt Watching Growing Producing
responses back to users online streaming a small pink a2euro
for 10 seconds* radish cent coin
End-user equipment fa "
Embodied impacts and power consumption I.- "
1 "

Downstream ‘enabled’ impacts

Indirect impacts that result from the product's use

Kilde: Mistral — Our contribution to a global environmental standard for Al.
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https://mistral.ai/news/our-contribution-to-a-global-environmental-standard-for-ai
https://mistral.ai/news/our-contribution-to-a-global-environmental-standard-for-ai
https://mistral.ai/news/our-contribution-to-a-global-environmental-standard-for-ai

sl Sustainable and Trustworthy ML Reporting (STREP)

* Kombinerer tester for
energiforbruk med tester for
ngyaktighet/ytelse

’LAMARR

Sustainable and Trustworthy ML Reporting

EfficiergMrIBAtNet!
i ) Bé’ﬁdmmetﬁs EfficientNetB4 Corre lation

| EfficientNetB3
RegNet 8 2GF EfficientNetB2
O RegNetX8GF
0.95 st Net

1nnepc$r. 2 © el et k50
ResNe 0
0.9 @
MobileNetV3Large
RN 25510 @
0.85 0O O

MobileNetV3Small ACC5

* Begrenset datagrunnlag

Average top-1 accuracy Index

* Kun bildegjenkjenning

0.8

0.2 ! 0.6 0.8 ACCL

Energy draw per batch Index ACC1 ACC5 MP FLOP FS ENI RTI

General Information: Properties: Energy Label:
Final Property Value Index Rating Weight .ENERG; ﬁ

Task Model Name Environment Rating rfer |maaeN5[ (",svacgmg)

Average top-1 accuracy [%] 0.66674 0792 4

inferon ImageNet  MobileNetV3Small A100x8-PyTorch 0.886
(ILSVRC2012) 1.102+cul113 (A) Average top-5 accuracy [%] 0.86965 0897 4

Number of parameters [#] 254285 1.000 O

Open Paper Save Label Save Summary Save Compare A100 X8 - PyTorch 1.10:2+cut13

@ B
File size on disk [B] 10.3007 1.000 X 050674 %] Wb‘::‘zm

Average top-1 mccuracy

Floating point operations [#] 0.06012 1.000
Task Configuration Graph Configuration

Energy draw per batch [mWs] 864.681 0.904

187880 [5]
Running time per batch

Running time per batch [s] 1.87480 0.723
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https://strep.lamarr.tu-dortmund.de/

sl Hva har en enkeltsporring a si i det store bildet?

;ﬁﬂlmlll)rtell Nyheter Oslo Meninger A-magasinet Vink E-avis =
aﬂell]lﬂrtell Nyheter ~ Oslo  Meninger ~ A-magasinet  Vink  E-avis Bli abonnent =
Kunstig intelligens far skylden for et Kunstig intelligens er faktisk «var tids
enormt stromforbruk den ikke har digitale klimaversting»
e e
Rebekka Olsson Omslandseter Forsteamanuensis, Universitetet i Agder
, Fokuset pa hva en enkeltspgrring koster, er a ikke se skogen for bare
@@ treer. Vi er ngdt til 4 se pa kostnadene pa samfunnsniva.

Utbyggingen av datasentre i USA, hvor de fleste store KI-tilbyderne

Du kan altsa stille ChatGPT nesten 7500
holder til, er sa massiv at de tyr til alt fra nedlagte kjernekraftverk til

sporsmal for du har brukt like mye
energi som en runde klestgrking pensjonerte flymotorer for 4 skaffe nok energi.

Aftenposten: Kunstiq intelligens fdr skylden for et enormt strémforbruk den ikke har

Aftenposten: Kunstiq intelligens er faktisk «vdr tids digitale klimaversting»
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https://www.aftenposten.no/meninger/debatt/i/B05a6G/kunstig-intelligens-faar-skylden-for-et-enormt-stroemforbruk-den-ikke-har
https://www.aftenposten.no/meninger/debatt/i/B05a6G/kunstig-intelligens-faar-skylden-for-et-enormt-stroemforbruk-den-ikke-har
https://www.aftenposten.no/meninger/debatt/i/B05a6G/kunstig-intelligens-faar-skylden-for-et-enormt-stroemforbruk-den-ikke-har
https://www.aftenposten.no/meninger/debatt/i/B05a6G/kunstig-intelligens-faar-skylden-for-et-enormt-stroemforbruk-den-ikke-har
https://www.aftenposten.no/meninger/debatt/i/B05a6G/kunstig-intelligens-faar-skylden-for-et-enormt-stroemforbruk-den-ikke-har
https://www.aftenposten.no/meninger/debatt/i/B05a6G/kunstig-intelligens-faar-skylden-for-et-enormt-stroemforbruk-den-ikke-har
https://www.aftenposten.no/meninger/debatt/i/B05a6G/kunstig-intelligens-faar-skylden-for-et-enormt-stroemforbruk-den-ikke-har
https://www.aftenposten.no/meninger/debatt/i/B05a6G/kunstig-intelligens-faar-skylden-for-et-enormt-stroemforbruk-den-ikke-har
https://www.aftenposten.no/meninger/debatt/i/B05a6G/kunstig-intelligens-faar-skylden-for-et-enormt-stroemforbruk-den-ikke-har
https://www.aftenposten.no/meninger/debatt/i/B05a6G/kunstig-intelligens-faar-skylden-for-et-enormt-stroemforbruk-den-ikke-har
https://www.aftenposten.no/meninger/debatt/i/0VwkJG/kunstig-intelligens-er-faktisk-vaar-tids-digitale-klimaversting
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