The Hidden Price Tag Behind LLMs
and Their Environmental Cost
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Figure: ML lifecycle stages and environmental impact

The Impact of Model Optimization

RQ1: What is the state of environmental reporting for major LLMs, and

where are the transparency gaps? Optimization Can Reduce Impact by 33x
RQ2: How do methodological differences affect comparability and Case Study: Google Gemini Production Environment
accuracy’ Baseline

Unoptimized

RQ3: Which technical and operational factors drive environmental
differences across LLMs?

RQ4: What standardized frameworks are needed for transparent,
comparable assessment?
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Al Models: Training Energy vs Parameters 5 Deployment efficient models over
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The Transparency Gap

Al Model Training Energy (MWh)
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o The Transparency Gap: A Black Box Problem

g /7 of the 13 major models analyzed lack verified environmental impat data

0.1;

| Scorecard
0.01;
0.001 @ | | | | | | | | | — | Tier 1: Verified / Official | Direct reports from developers and peer-reviewed
% Q ‘\Q} (e/\ 5 »
&5 @“"Z\ @“\g Vvq’ig &‘%”: s s & & s\\&q Q,Q%Q'Q}L § /
NI © 3 Al Models @ & « BLOOM, LLaMA 2 (Base/Chat)

Tier 2: Third-Party Verified | Estimates based on parameters and methodology |
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Tier 3: Unverified Estimates | Industry explorations with redacted methodologies
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yeor Voluntary disclosure has failed. We need a mandatory framework basd

on four pillars.
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Standardized Units Full Lifecycle Scope
Mandatory reporting of kWh (Energy), tC02e Assessments must include pre-training,
(Carbon), and kL (Water). manufacturing, and inference phases.

Reported Cost vs Actual Cost
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Why the Numbers Don't Add Up

| e Tt : Geographic Transparency Real-Time Tracking
UEl e SIS LM e i s LS SlS Sl Ll LI L Sl Disclose training location and grid carbon Integration of carbon tracking tools (CodeCarbon,
intensity (e.g., Coal vs. Hydro). eco2Al) into the development workflow.
The Stacked Cost of Compute.
Reported Cost Actual Cost
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