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WHAT IS THE ENVIRONMENTAL
IMPACT OF AI?
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1. HTTPS://WWW.DELOITTE.COM/US/EN/INSIGHTS/INDUSTRY/TECHNOLOGY/TECHNOLOGY-MEDIA-AND-TELECOM=PREDICTIONS/2025/GENAI-POWER:CONSUMPTION- &B
CREATES-NEED-FOR-MORE-SUSTAINABLE-DATA-CENTERS.HTML \ )
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L HTTPS://WWW.DELOITTE.COM/US/EN/INSIGHTS/INDUSTRY/TECHNOLOGY/TECHNOLOGY-MEDIA-AND-TELECOM-PREDICTIONS/2025/GENAI-POWER-CONSUMPTION- VN
CREATES-NEED-FOR-MORE-SUSTAINABLE-DATA-CENTERS.HTML &5

2.HTTPS://WWW.WORLDOMETERS.INFO/ELECTRICITY/
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20%

OF DATA CENTER POWER DEMAND
IS ATTRIBUTED TO
ARTIFICIAL INTELLIGENCE
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20%
OF AI POWER DEMAND IS

ATTRIBUTED TO THE
INFERENCE PHASE

1. HTTPS://WWW.SCIENCEDIRECT.COM/SCIENCE/ARTICLE/PII/S2210537923000124
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WHY AI'S ENVIRONMENTAL
IMPACT REMAINS A BLACK BOX

Sustainability Reports Without Substance
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Environmental Data Fact Sheet 2024 =06
1.2 Energy Table 8 — Energy intensity (MWh/revenue $M)
Table 6 — Energy consumption within the organization (MWh) FY20 FY23
EY20 EY21 EY22 FY23 Electricity consumed within the organization (MWh 0,770, t 18 23,567,502
Total energy consumption’ 11,283,502 14133,987 18,644,872 24.007.868 | - ¥ , = Ll = 0 S
Non-renewable fuel consumed 449304 446417 473137 413,955 | © Y SO DOSakeEd Dy Fevene £ - 2 i
‘ 150,972 ' '
160.754 | 1.3 Water
fuel 54,239 S
Sraee Table 9 — Water and effluents (megaliters)
- FY20 Fy21 FY22 Fy23
Electricity. heating. cooling, and steam 23,593,913 —
Blactnats 23.567.502 Total water withdrawals® 7.936 8.068 10.706 12,951
Cooling .:"' lled water) 12.090 Yhird party wet 7831 8.0m 10.665 12.926
Hot water/steam 14,321 Surface 5‘“ 'lj ‘f 2
Total renewable electricity consumption? 10,244,377 12,969,393 18,153,454 23,567,502 Ground water _ 2 . = 4
: . TR 3 . 23.564.161 Total water discharges®’ 3.740 3,295 4,307 5107
Third-party water 3.740 3.295 4,307 5,107
Total water consumption? 4,196 4773 6.399 7.844

Agueguciioo

ac w =
;5 & 3 2
* 0
ova
N a t\: LU
.

3 O

vater

1.HTTPS://WWW.MICROSOFT.COM/EN-US/CORPORATE-RESPONSIBILITY/SUSTAINABILITY/REPORT/
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Proprietary

Hardware and

Models

Inference is a

Much Bigger

Problem than

Training

Hidden Data

Centers

L.ocations

Lack of Model-
specific or Region-
specific
Environmental

Disclosures
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Lack of a Standardized Methodology to

Quantify The Environmental Footprint of

[LLM Models

12
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The first research to provide prompt-level

estimates of energy, water, and carbon

footprint across 30+ open-source and
proprietary LLMs using public API

performance data.

4

HINK BIG &Sl WE DO

14
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Power Usage E ﬁectiveness
(PUE)

Total FacilityEnergy

PUFE =
I'T Equipment Enerqgy

Water Usage

Effectiveness
(WUE)

AnnualWaterU sage(liters)

WUE =
IT EquipmentEnergy (kWh)

Carbon Intensity Factor

CIF =

(@iy

TotalCOse Emissions (Kg)

TotalFacilityEnergy (kWh)

15
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Model Date ~ Compam Host Hardware I{’E“?]r PUE  (onsite, LAkWh) (off-site, L/kWh) (kgCO,e/kWh)
GPT-4.1 Apr, 2025
GPT-4.1 mini Apr, 2025
GPT-4.1 nano Apr, 2025
o4-mini (high) Apr, 2025
o3 Apr, 2025
03-mini (high) Jan, 2025 OpenAl Microsoft Azure DGX H200/H100 [30.31] 10.20[32] 1.12[33] 0.30 [34] 4.35 [35] 0.35 [36]
03-mini Jan, 2025
ol Dec, 2024
ol-mini Sep, 2024
GPT-40 (Mar '25) May, 2024
GPT-40o mini July, 2024
GPT-4 Turbo Nov, 2023 OpenAl Microsoft Azure DGX A100° 6.50[37] 1.12 0.30 4.35 0.35
GPT4 Mar, 2023
DeepSeek-R1 Jan, 2025 o -
DeepSeck-V3 Dec. 2024 Deepseek Deepseek DGX HS800 [8] 10.20 [38] 1.27[39] 1.20 [39] 6.016 [35] 0.6 [40]
DeepSeek-R1 Jan, 2025 )
DeepSeck-V3 Dec. 2024 Deepseek  Microsoft Azure DGX H200/H100 10.20 1.12 0.30 4.35 0.35
Claude-3.7 Sonnet Feb, 2025
Claude-3.5 Sonnet Jun, 2024 . 1A
Claude-3.5 Haiku Nov. 2024 Anthropic AWS DGX H200/H100 [41. 42] 10.20 1.14 [43] 0.18 [43] 5.11 [35] 0.287 [44]
LLaMA-3.3 70B Dec, 2024
LLaMA-3.2-vision 90B  Sep, 2024
LLaMA-3.2-vision 11B  Sep, 2024
LLaMA-3.2 3B Sep, 2024
LLaMA-3.2 1B Sep, 2024 .
LLaMA.3.1-405B Jul. 2024 Meta AWS DGX H200/H100 10.20 1.14 0.18 5.11 (0.287
LLaMA-3.1-70B Jul, 2024
LLaMA-3.1-8B Jul, 2024
LLaMA-3-70B Apr, 2024
LLaMA-3-8B Apr, 2024
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Output Length

TPS
N—— —

Time to generate the response (s)

* Output Length: Total number of tokens in the model’s output
* TPS (Tokens Per Second): Output token generation speed
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Output Length o Laten(;y
TPS %
——— Time to process the query (s)

Time to generate the response (s)

* Output Length: Total number of tokens in the model’s output
* TPS (Tokens Per Second): Output token generation speed

* Latency: Time (in seconds) from prompt submission to first token generated
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Output Length

Latenc
TPS " y

3600

Total inference time (hours)

* Output Length: Total number of tokens in the model’s output
* TPS (Tokens Per Second): Output token generation speed

* Latency: Time (in seconds) from prompt submission to first token generated
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Papu X Ugpu
N’
GPU power (kW)

o Popu: Maximum rated power (in kW) of the GPUs
» Uapu: Proportion of GPU capacity actively used
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Poru X Ugpu + Paon-cPU X Unon-apPu
———————
GPU power (kW) Non-GPU power (kW)

« Papu : Maximum rated power (in kW) of the GPUs

- Uapu - Proportion of GPU capacity actively used

o Poon-GPU : Maximum rated power (in kW) of the non-GPU components (e.g., CPU, RAM, SSD)
* Unon-GPU : Proportion of non-GPU system power actively used during inference
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Popru X Ugpu + Pron-cPU X Unon-gPU
————— e e

GPU power (kW) Non-GPU power (kW)

—— e
Total system power draw (kW)

* Popy : Maximum rated power (in kW) of the GPUs

* Ugpu : Proportion of GPU capacity actively used

* Fnon-GPU  : Maximum rated power (in kW) of the non-GPU components (e.g., CPU, RAM, SSD)
« Unon-apPu Proportion of non-GPU system power actively used during inference
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Output Length

TPS
3600

—_— —— GPU power (kW) Non-GPU power (kW)
Total inference time (hours) e T

Total system power draw (kW)

- Latency

Fquery (kWh) = Pepu X Ugpu + Puon-cPU X Unon-gpru |-PUE
— R e

* Power Usage Effectiveness (PUE): accounts for additional energy overbead like cooling, lighting, and power delivery systems in the data center.
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o _ OpenAl GPT-40 mini is 60% slower than OpenAI GPT-40
Average Token Per Second (TPS) Distribution by Model

—P-OpenAl GPT-40 mini is either deployed on HI100 or A100, compared
300 | to GPT-4o’s H200.

£ 250
. | Azure GPT-40 mini is 27% slower than OpenAl GPT-40
Q : —
Y 200
&L) —»Microsoft Azure GPT-40 mini is most likely deployed on HI00 or
S 150 | AI100 as well.
re
= 100 — o OpenAl GPT-40 mini is 47% slower than Azure GPT-40 mini

50 I E—— - _>0penAI GPT-40 mini is most likely deployed on A100, and Microsoft

OpenAl OpenAl MICYoeoft Astira Azure GPT-40 mini is deployed on H100

GPT-40 GPT-40 mini GPT-40 mini ﬁ’
-~




Sustainability Metrics
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Sam Altman (OpenAI CEO):
GPT-40 consumes 0.34 Wh Per Query

How Hungry is Al Estimates:
GPT-40 consumes 0.42+0.085 Wh Per Short Query

. . S
1. HTTPS://BLOG.SAMALTMAN.COM/THE-GENTLE-SINGULARITY .’.&2. :

35
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Mistral LCA Report:
Mistral Large 2 emits 1.14 gCO2e per 400-tokens query

How Hungry is Al Estimates:

Mistral Large 2 emits 1.09+0.1 gCO2e per 400-tokens query

. . S
1.HTTPS://MISTRAL.AI/NEWS/OUR-CONTRIBUTION-TO-A-GLOBAL-ENVIRONMENTAL-STANDARD-FOR-AI .ﬁﬂ’. :

36
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1. HTTPS://WWW.EIA.GOV/ENERGYEXPLAINED/USE-OF-ENERGY/ELECTRICITY-USE-IN-HOMES.PHP
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1. HTTPS://WWW.EIA.GOV/ENERGYEXPLAINED/USE-OF-ENERGY/ELECTRICITY-USE-IN-HOMES.PHP
2.HTTPS://WWW.EIA.GOV/CONSUMPTION/COMMERCIAL/DATA/2018/BC/PDF/B1.PDF
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1. HTTPS://WWW.EIA.GOV/ENERGYEXPLAINED/USE-OF-ENERGY/ELECTRICITY-USE-IN-HOMES.PHP
2.HTTPS://WWW.EIA.GOV/CONSUMPTION/COMMERCIAL/DATA/2018/BC/PDF/B1.PDF
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1. HTTPS://WWW.EIA.GOV/ENERGYEXPLAINED/USE-OF-ENERGY/ELECTRICITY-USE-IN-HOMES.PHP

2.HTTPS://WWW.EIA.GOV/CONSUMPTION/COMMERCIAL/DATA/2018/BC/PDF/B1.PDF
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1. HTTPS://WWW.EIA.GOV/ENERGYEXPLAINED/USE-OF-ENERGY/ELECTRICITY-USE-IN-HOMES.PHP
2.HTTPS://WWW.EIA.GOV/CONSUMPTION/COMMERCIAL/DATA/2018/BC/PDF/B1.PDF
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1. HTTPS://WWW.EIA.GOV/ENERGYEXPLAINED/USE-OF-ENERGY/ELECTRICITY-USE-IN-HOMES.PHP
2.HTTPS://WWW.EIA.GOV/CONSUMPTION/COMMERCIAL/DATA/2018/BC/PDF/B1.PDF
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The Critical
Role of

Infrastructure in

Rebound Eftfects The Intensity of
and the Jevons Chain-of-
(growing) thought Models

Al Sustainability

Paradox
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Implementing Utilizing Larger Relying on
Dielectric Batch Sizes & Renewable

Liquid Cooling Smaller Models Energy Sources

More Transparent

Reporting

44
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Nidhal Jegham' * Marwan Abdelatti’ ® Chan Young Koh'

" Computer and Statistical Sciences Department, University of Rhode Island, RI, USA

* Tunis Business School, University of Tunis, Tunis, Tunisia

* Computer Science Department, Providence College, RI, USA 3
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THANK YOU FOR YOUR ATTENTION

Dashboard Link Any Questions? Paper Link
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