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Objectives

• Understand both the environmental benefits 
and risks of AI.

• Recognize the need for strong regulations to 
reduce AI's environmental impact.

• Role and importance of transparency in AI’s 
resource use.

• Learn how integrating ESG factors can align 
AI with sustainability.

• How to promote sustainable practices in AI 
development for a positive environmental 
impact.
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Overview

• Rapid growth of technological 
advancements of AI.

• Significant environmental impacts 
associated with AI development 
and deployment.

• Balancing Technology and 
sustainability.
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AI’s Environmental 
Impact

• Energy Consumption: Data centers 
globally use 1-1.5% of electricity

• Future Energy Demand: 85.4 terawatt-
hours annually

• Cooling and Infrastructure: Cooling 
adds 10-50% to the energy costs of AI 
servers

• AI Enabled Search Engines: Energy 
consumption could rival Ireland’s 
energy usage.
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AI’s Environmental 
Impact

• AI Development: AI's training and inference 
phases are both energy-intensive [models like 
ChatGPT requiring significant power during 
inference].

• Efficiency vs. Demand: Increased efficiency 
often leads to greater demand, which negates 
energy savings.

• Need for Transparency: 

• More data on energy sources (renewable vs. 
fossil fuels) and AI server locations is 
required.

• Regulatory oversight needed to ensure 
transparency in AI’s energy use.
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High Environmental Costs of Training
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https://hai.stanford.edu/news/2023-state-ai-14-charts

Estimated Training Costs of Large Models
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Case Study: Generative 
AI and Resource Use

Impact on Natural Resources:

• Substantial use of minerals and water in 
data center operations and hardware 
production (Warso & Shrishak, 2024).

• AI data centers' energy and water 
demands for cooling, particularly in 
water-scarce regions has exacerbated 
water access issues for communities.

QTS data center under construction in Litchfield Park, Arizona. ASH 
PONDERS / BLOOMBERG VIA GETTY IMAGES.
Source: https://e360.yale.edu/features/artificial-intelligence-climate-
energy-emissions 
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Case Study: Generative 
AI and Resource Use

• Mineral Extraction of Rare Earth Elements (REEs): 
due to their unique properties, such as strong 
magnetism, fluorescence, and conductivity.

• Minerals; Lithium, Cobalt, and Rare Earth 
Elements/RREs like Neodymium, Dysprosium, 
Gadolinium, Lanthanum, Yttrium, Terbium, 
Cerium, Erbium, and Europium are essential in 
various computer components, from hard drives 
and processors to display screens and 
communication systems. 

• Computer and Technology relies on REEs: often 
sourced from environmentally sensitive locations, and 
utilizing damaging mining activities.
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Can AI Solve Climate Change?
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Chen, L., Chen, Z., Zhang, Y. et al. Artificial intelligence-based solutions for climate change: a review. Environ Chem Lett 21, 2525–2557 (2023). 

https://doi.org/10.1007/s10311-023-01617-y

Artificial intelligence-based solutions for climate change
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AI Regulation and Legislation
Governing Environmental Impacts of AI Development
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Legislative Responses to AI's Environmental Impact

European Union's AI Act:

• Focus on “AI for sustainability” 
and address associated challenges 
and gaps (Warso & Shrishak, 2024).

• Outlines a Risk Based Framework

• Both for algorithmic risks (i.e., Bias) 
and

• Environmental Risks and Impacts
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Source: https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai 
and https://artificialintelligenceact.eu/ 

https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai
https://artificialintelligenceact.eu/


Legislative Responses to AI's Environmental Impact
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European Union’s 
2024 AI Act: 
A risk-based approach

• The Regulatory Framework 
defines 4 levels of risk for AI 
systems:

Source: https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai 
and https://artificialintelligenceact.eu/ 

https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai
https://artificialintelligenceact.eu/


Legislative Responses to AI's Environmental Impact

Environmental Impacts Act of 2024:
• Study and mitigate AI’s environmental impact (Warso & Shrishak, 2024).
• Promote transparency and sustainable practices in AI development

20https://www.congress.gov/bill/118th-congress/senate-bill/3732/text

SEC. 5. ARTIFICIAL

INTELLIGENCE 

ENVIRONMENTAL IMPACTS 

CONSORTIUM.

SEC. 6. REPORTING SYSTEM 

FOR VOLUNTARY REPORTING 

OF ENVIRONMENTAL 

IMPACTS OF ARTIFICIAL 

INTELLIGENCE.



Approaches and 
Models to Mitigate 
Environmental 
Stress of AI 
Development
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Approaches and 
Models to Mitigate 
Environmental Stress

• Environmental, Social, and 
Governance (ESG) factors 
are criteria used to evaluate 
the sustainability and societal 
impact of investments in AI 
development. 
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Takeaways
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AI systems present significant environmental challenges, including high energy consumption 
and resource depletion.

AI is also a tool for environmental management, offering solutions like energy optimization and 
climate predictions.

Transparency must be enhanced to properly assess the ecological footprint of AI, as current 
reporting is insufficient.

Life Cycle Assessment (LCA) methodologies should be adopted to evaluate the full 
environmental impact of AI from production to usage.

Integrating ESG factors is critical to align AI development with sustainability goals and ensure 
responsible technological progress.



Balancing AI Advancement 
with Sustainability

• Championing efforts to improve 
transparency and accountability in the Tech 
and AI industry.

• Balanced approach includes robust 
regulations, sustainable practices, and 
comprehensive risk assessments.
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Questions?
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