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SOURCE: DW & CBS News
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Balancing technology demands with efficiencies
to use AI but contain its environmental impacts
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The bright side of AI actively helping with climate sustainability objectives

The reality: technologies enabling AI are environmentally harmful 

Becoming ambidextrous to both use AI and contain its environmental impacts

Takeaways



Actively helping with climate sustainability objectives

The Bright Side of AI



Food & agriculture: supercharging “precision agriculture” can boost farm 
efficiency by 40%. AI tools can be used to reduce food waste 

Energy & grid management: balancing supply and demand based on 
consumption data analysis that fluctuate massively & are hard to predict

Energy use: optimizing building design & control can reduce energy 
consumption by 29% and more (US Department of Energy)

Use Cases: AI could make the world & business more sustainable
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SOURCES: US Department Building Controls

 Precision Agriculture     techUK: Revolutionising Green Data    LFEnergy 



Detailed assessment of the 
impact of AI on the UN’s 
Sustainable Development Goals

Nature Communications 

Use Cases: AI could make the world & business more sustainable
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SOURCES: Vinuesa, R., Azizpour, H., Leite, I. et al. The role of artificial intelligence in achieving the Sustainable Development Goals. Nat Commun 11, 233 (2020)



The technologies enabling AI are environmentally harmful

The Reality of AI



“AI is Contributing to Mushrooming Energy Use” (MIT Sloan Mgmt. Review)

The technologies enabling AI are environmentally harmful
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SOURCES: Reuters

● Powerthrust complicates investors: press tech giants for 
more data on AI's environmental impact

● AI boom could boost data center power demand 160% 
by 2030 - Goldman Sachs

● Fossil fuel industry uses AI to find more resources and 
fast fashion industry to identify more niche markets and 
produce more short-lasting apparel 

MIT Sloan Management Review



The technologies enabling AI are environmentally harmful
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83% 75% 90%
of organizations have moved data 

or relocated a workload to reduce 

emissions

of enterprise IT buyers report that 

the sustainability profile of IT 

suppliers impacts product and 

vendor selection

of organizations have an initiative to 

reduce the energy consumption of 

their infrastructure

And our market is aware

The State of IT-driven Sustainability – Enterprise Strategy Group - June 2024



The environmental risk occurs before or after AI 

is trained and deployed. Or is presented without 

a clearly specified time of occurrence

The environmental risk occurs due to 

an expected / unexpected 

outcome of pursuing a goal

The technologies enabling AI are environmentally harmful
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SOURCE: MIT's AI Risk Repository
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Other
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dep.

The environmental risk is caused by a decision or 

action made by an AI system or humans



Both use AI and contain its environmental impacts

Aiming for IT Ambidexterity
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Efficiency vs Demand: Expedite tech efficiencies to make room for AI demand

Rebounds in IT

Emissions increase

Efficiency saves IT

Emissions decline 
or stabilize

Rebounds stalled

Emissions stabilize

Growth without 
efficiency

Emissions increase 
rapidly

Assumptions about IT demand
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increases less than or in line 
with efficiency

increases more than 
efficiency

SOURCE: Lancaster University “The climate impact of ICT: A review of estimates, trends and regulations” (December 2020)



Technology Electricity Consumption Trail
Adding AI into an existing, changing & evolving technology estate

Tech Electricity Trail 17

Start

Data Centre Only

Cloud Efficiencies Data Centre 
Efficiencies

AI in Production ?

?

MLOps

Data

Model Training

Inference

GPUs

AI-Powered Apps



Technology efficiencies to balance AI’s electricity demands

Using AI and Applying Holistic Sustainability Practices

Green Software 
Development 

Practises

Containers 
Everywhere Mature Automation Minimise

Resource Waste Optimize Workloads Apply 
AI ESG Requirements

Open & Inner Source 
Communities

Holly Presentation
GSP guidelines Container efficiency Old presentations

Vincent’s content
Scheduling
GPU slicing & sharing

Erica & Dominika 
Presentation
For both cost & energy 
optimisation

ESG since Day0
Smaller models?
Strive for optionality & 
flexibility with vendors

Collaboration & resource 
sharing
Sustainable AI Lab
Open Source communities
Reusability

18 70% Scalability
Ensuring AI systems can scale efficiently 

without a drop in performance

Resource 
Optimization

Maximizing the efficiency and utilization of 
computational resources

Workload Efficiency
Reducing utilization related to data 

storage, compute, and transferPeople

Tools

Processes

▸ Embrace sustainable by 

design principle

▸ Create a sustainable IT 

supply chain

▸ Setup green IT nerve 

centre

▸ Actively manage energy 

consumption associated 

with AI

▸ Adopt an AI 

fit-for-purpose 

approach

SOURCE: IBM IT Sustainability at a Crossroad

*How Quarkus makes your apps 

cheaper, greener and happier

                              by Holly Cummins

*Optimizing AI workloads with Red Hat

                   by Erica Langhi & Dominika Oliver
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What is Red Hat doing?
Advancing sustainable AI technologies for infrastructure efficiency and intelligent scaling

SOURCES: Why Optimizing Cost Is Crucial To AI/ML Success (Forbes 2023)
   The State of AI Infrastructure at Scale 2024 (ClearML 2024)
   Maximize GPU Utilization for Model Training (Alluxio 2024)

Workload Efficiency
Reducing utilization related to data 

storage, compute, and transfer

Energy Efficient Frameworks
Minimizing resource usage, particularly in 

energy-intensive tasks

Resource Optimization
Maximizing the efficiency and utilization 

of computational resources

Advanced Orchestration
Increase utilization rate with xPUaaS & 

dynamic resource scheduling

Scalability
Ensuring AI systems can scale efficiently 

without a drop in performance.

Distributed Computing
Manage elasticity with parallel computing 

with advanced networking integration

Key Challenges Approach



Potential Open Source Research Projects
In-context energy quantification and optimization built at each layer
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Kubeflow/CodeFlare

PEAKS: Energy-aware pod 
(re)scheduling

Caspian: Carbon-optimized 
workload multi-cluster 
(re)scheduler

SusQL: Aggregated power 
consumption metrics

CLIMATIK: Carbon Limiting 
Auto Tuning for Kubernetes

Green cluster auto-scaling

InstaSlice: Facilitates the 
use of DRA for GPU sharing

Kepler: Energy consumption 
metrics for kubernetes



What’s next for Red Hat
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Announcement: Sustainable AI Innovation Centre 
A joint initiative by IBM Research, Dell, Intel and Red Hat

● Focus on advancing sustainable AI technologies to optimize workload scalability and resource 
efficiency.

● Integration of cutting-edge research with real-world applications through industry and 
academic partnerships.

● Commitment to aligning AI development with economic and environmental sustainability goals.

● Enhancement of local and global technological landscapes through open source development 
and innovations, and investment in academic development.



AI has great potential to be helping with climate sustainability objectives

Technologies enabling AI are electricity hungry and environmentally harmful 

Use AI and apply holistic sustainability practices to minimise electricity usage

Takeaways



linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat

Thank you


