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Does the promise of artificial intelligence (AI) outweigh its environmental
impact? A recent paper examines the energy and water consumption Al and
generative AI (GAI) models require along with the carbon emissions they
produce, by assessing the environmental impact of the three AI model
development phases: model training, inference, and hardware and
infrastructure production.

During the model training, Al engineers conduct numerous iterations of
mathematical operations across vast datasets. As a rule, the larger the Al model,
the larger its environmental impact. Case in point, the 1287 MWh of energy
consumed and 552 tons of CO2 emitted by OpenAl's Generative Pre-trained
Transformer (GPT-3), but that was nothing compared to GPT-4’s five-to-six-
month training phase, which required 7200 MWh of energy.

Next is the inference phase, which focuses on predicting outcomes using
new input data after the deployment of the machine learning model. GAI
processes, by their nature, require more power than traditional consumer data
center services, like search queries. For example, it’s estimated that OpenAl’s
ChatGPT consumes Wh per request while a typical Google search uses
Wh. And generating an image via an Al model requires the same amount
of power necessary to fully charge a smartphone.

The production of computing hardware and infrastructure is the final
development phase, and implementing these models in the real world requires
powerful CPUs and GPUs that consume significant amounts of water and energy.
GPU technology is also evolving rapidly, requiring AI projects to refresh
hardware more frequently than traditional data centers, which also contributes
to global e-waste.

But it's not all bad news because Al is already contributing to
environmental sustainability. One data center in Germany used AI to manage
cooling loads and energy use based on the weather, which resulted in a 9%
increase in efficiency. Energy companies are also leveraging Al to optimize
operations, including reducing carbon emissions, preventing costly cyber-

attacks and anticipating mechanical issues.
From IEEE Spectrum. © 2024 IEEE Media. All rights reserved. Used under license.
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