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WHAT IS THE ENVIRONMENTAL 
IMPACT OF AI?

Performance Is One Thing. Sustainability Is Another.
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1. HTTPS://WWW.DELOITTE.COM/US/EN/INSIGHTS/INDUSTRY/TECHNOLOGY/TECHNOLOGY-MEDIA-AND-TELECOM-PREDICTIONS/2025/GENAI-POWER-CONSUMPTION-
CREATES-NEED-FOR-MORE-SUSTAINABLE-DATA-CENTERS.HTML

ANNUAL ENERGY CONSUMPTION OF 
DATA CENTERS (TWH)
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1. HTTPS://WWW.DELOITTE.COM/US/EN/INSIGHTS/INDUSTRY/TECHNOLOGY/TECHNOLOGY-MEDIA-AND-TELECOM-PREDICTIONS/2025/GENAI-POWER-CONSUMPTION-
CREATES-NEED-FOR-MORE-SUSTAINABLE-DATA-CENTERS.HTML

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

ANNUAL ENERGY CONSUMPTION OF 
DATA CENTERS (TWH)
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20%
OF DATA CENTER POWER DEMAND 

IS ATTRIBUTED TO 
ARTIFICIAL INTELLIGENCE

1.  HTTPS://WWW.SCIENCEDIRECT.COM/SCIENCE/ARTICLE/ABS/PII/S2542435125001424
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1.  HTTPS://WWW.SCIENCEDIRECT.COM/SCIENCE/ARTICLE/PII/S2210537923000124

90%
OF AI POWER DEMAND IS 

ATTRIBUTED TO THE 
INFERENCE PHASE
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Sustainability Reports Without Substance

WHY AI’S ENVIRONMENTAL 
IMPACT REMAINS A BLACK BOX
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MICROSOFT SUSTAINABILITY 
REPORT 2024

1. HTTPS://WWW.MICROSOFT.COM/EN-US/CORPORATE-RESPONSIBILITY/SUSTAINABILITY/REPORT/
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OBSTACLES & CHALLENGES

Proprietary 
Hardware and 

Models

Inference is a 
Much Bigger 
Problem than 

Training

Hidden Data 
Centers 

Locations

Lack of Model-
specific or Region-

specific 
Environmental 

Disclosures
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OBSTACLES & CHALLENGES

Lack of a Standardized Methodology to 
Quantify The Environmental Footprint of 

LLM Models
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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.

OUR CONTRIBUTION & NOVELTY
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PRELIMINARIES

Power Usage Effectiveness
(PUE)

Water Usage 
Effectiveness

(WUE)

Carbon Intensity Factor
(CIF)
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METHODOLOGY



METHODOLOGY
Energy Consumption Per-Query Formula

• Output Length: Total number of tokens in the model’s output
• TPS (Tokens Per Second): Output token generation speed
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METHODOLOGY
Energy Consumption Per-Query Formula

•                : Maximum rated power (in kW) of the GPUs
•                : Proportion of GPU capacity actively used
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METHODOLOGY
Energy Consumption Per-Query Formula

• Power Usage Effectiveness (PUE): accounts for additional energy overhead like cooling, lighting, and power delivery systems in the data center.
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METHODOLOGY
GPT-4o Mini Hardware Estimation

OpenAI GPT-4o mini is 60% slower than OpenAI GPT-4o

        OpenAI GPT-4o mini is either deployed on H100 or A100, compared 
to GPT-4o’s H200.

Azure GPT-4o mini is 27% slower than OpenAI GPT-4o

        Microsoft Azure GPT-4o mini is most likely deployed on H100 or 
A100 as well.

OpenAI GPT-4o mini is 47% slower than Azure GPT-4o mini
 
       OpenAI GPT-4o mini is most likely deployed on A100, and Microsoft 
Azure GPT-4o mini is deployed on H100
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INDUSTRY VALIDATION

Sam Altman (OpenAI CEO): 
GPT-4o consumes 0.34 Wh Per Query

How Hungry is AI Estimates: 
GPT-4o consumes 0.42±0.085 Wh Per Short Query

1.  HTTPS://BLOG.SAMALTMAN.COM/THE-GENTLE-SINGULARITY
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INDUSTRY VALIDATION

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

How Hungry is AI Estimates: 
Mistral Large 2 emits 1.09±0.1 gCO2e per 400-tokens query

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



GPT-4O ANNUAL 
ENERGY CONSUMPTION (MWH)
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1.  HTTPS://WWW.EIA.GOV/ENERGYEXPLAINED/USE-OF-ENERGY/ELECTRICITY-USE-IN-HOMES.PHP
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GPT-4O ANNUAL 
ENERGY CONSUMPTION (MWH)

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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GPT-4O ANNUAL 
ENERGY CONSUMPTION (MWH)

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 Intensity of 
Chain-of-

thought Models

DISCUSSION & KEY TAKEAWAYS

Rebound Effects 
and the Jevons 

(growing) 
Paradox

The Critical 
Role of 

Infrastructure in 
AI Sustainability
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Relying on 
Renewable 

Energy Sources

DISCUSSION & KEY TAKEAWAYS

Utilizing Larger 
Batch Sizes & 

Smaller Models

Implementing 
Dielectric

Liquid Cooling

More Transparent 
Reporting



THE TEAM BEHIND 
HOW HUNGRY IS AI 
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THANK YOU FOR YOUR ATTENTION
Any Questions?
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Dashboard Link Paper Link
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