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Evolution of the energy consumption of the AI sector

2025 AI consumption : 100 TWh

Scenario 2030 2035
Sustainable AI +520% +685%
Limits to Growth +410% +470%
Abundance without boundaries +780% +1270%
AI Energy Crisis +570% +90%

Source : Artificial Intelligence and
Electricity, A System Dynamics
Approach, Schneider Electric
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https://www.se.com/ww/en/insights/sustainability/sustainability-research-institute/artificial-intelligence-electricity-system-dynamics-approach/
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Evolution of AI specialized hardware impacts

Evolution of the manufacturing environmental impact of NVIDIA Workstations, Morand et al. [2024]

Evolution of the number of graphics cards used for training ML models, Morand et al. [2024]
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What is Agentic-AI ?

Definition
Agentic AI includes the class of autonomous AI systems that undertake
to finish a set of complex tasks that span over long periods of time
without human supervision. Acharya et al. [2025]
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Inspired from empathy-technologies.com
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https://empathy-technologies.com/what-is-agentic-ai-the-complete-guide/


Case study : Software development Agentic-AI workflows

Agentic pipeline : GitHub Issue solving

N users

Computing
Resources

Ollama
inference

engine
LLM

Research question
What is the relationship between the characteristics of Agentic-AI
deployment and its estimated environmental impact ?
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Experimental settings

Number of users considered

1, 10, 50, 100

Considered Github Issues

Add

A python code that add two variable (a + b)

Error : The code use a wrong name for a variable
(c instead of b)

High level of detail in the issue

MatMul

A python code that multiply two matrices (AB)

Error : the code use wrong indices for the
multiplication (C [i ][j]+ = A[k][i ] × B[j][k] instead
of C [i ][j]+ = A[i ][k] × B[k][j])

Low level of detail in the issue

Computing resources : Grid’5000 HPC nodes

Node Nb GPUs GPU Memory TDP
Hydra 1 H100 96 GB 700W
Chuc 4 A100 160 GB 1000W
Grouille 2 A100 80 GB 500W

Ollama LLMs

Gemma3 12B

Qwen3 14B

Gemma3 27B

Qwen3 30B
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Estimating the environmental impact of Agentic-AI
inference process

Method, Berthelot et al. [2024]

I = aGPU(t)× FGPU︸ ︷︷ ︸
Manufacture

+ Ci,GPU × EGMg × PUE︸ ︷︷ ︸
Usage

Ci,GPU : electricity consumption of performing the inference i on the
hardware GPU in kwH.

EGMg : electricity grid mix impact in geographic area g .

PUE : power usage effectiveness of the hardware used.

aGPU(t) : time-based allocation of the hardware GPU during t time units.

FGPU : manufacture footprint of the hardware GPU in kg CO2 eq, Falk
et al. [2025].
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Results : Interpretation models

Quality of User Satisfaction (QoUS) scores

QoUS = 10 × RSuccess × Rresponse time

Rresponse time =

1 if t ≤ 60
1

1+log10( t
60)

if t > 60

Environmental scores

Iindex =

{
10 if I ≤ Ibase

10 × Ibase
I if I > Ibase

where :
Ibase = 1 minute of streaming with a resolution of 720p impacts →0.69 g CO2 eq (GWP), 3.7L eq (WU) and
0.11mg Sb eq (ADPe).
A GWP index of 2 over 10 means that the corresponding agentic system emits 5× more CO2 than 1 minute of
streaming in 720p
Source : https://base-empreinte.ademe.fr/

Djoser SIMEU (PhD ANR SOCLOUD) Agentic-AI impacts 9 mars 2026 8 / 15

https://base-empreinte.ademe.fr/


Results : Impacts analysis
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Results : Impacts analysis
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Further works

SOcloud Project
Sober and Open cloud infrastructures
Going beyond efficiency
Providing sobriety evaluation metrics - Cloud AI workloads
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Appendix : Manufacturing impact estimation

Manufacturing impact estimation model , Falk et al. [2025]

FGPU = Fheatsink + Fchip + α (1)

Fheatsink =

GPUTDP
BASETDP

+
GPUdie area
BASEdie area

2
× FBASE

heatsink (2)

Fchip =


GPUdie area
BASEdie area

+
GPUdensity
BASEdensity

+
GPUmem size
BASEmem size

3

 × FBASE
chip

(3)

α = (Fheatsink + Fchip) ×
FBASE
total − (FBASE

chip + FBASE
heatsink)

FBASE
chip + FBASE

heatsink

(4)
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Appendix : Results - Global analysis

Performance Analysis : Success rate & Response time

Model Average Add (%) Average MatMul (%)

gemma3 :12b 58.6 17.6
qwen3 :14b 37.6 41.5
gemma3 :27b 41.7 33.5
qwen3 :30b 50.8 49.3
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Appendix : Issues Description
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