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Conceptualising Environmental Impacts of Digital 
Technology

Hilty, L. M., & Aebischer, B. (2015). 
ICT for Sustainability: An Emerging 
Research Field. In ICT Innovations 
for Sustainability (Issue August 
2014). Springer Berlin / Heidelberg.
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Water

https://www.carbontrust.com/our-work-and-

impact/guides-reports-and-tools/the-carbon-impact-

of-ai-video-generation

https://iopscience.iop.org/article/10.1088/0022-3727/43/35/354001/pdf



Absolute DC energy consumption is increasing

• Half of increase ‘24-’30 is for AI 

(~30GW / 250TWh) >> ~0.8% of 

global ‘30

• Natural gas and coal 40% of 

aggregate demand 

• “Behind-the-meter” gas results in 

~30–70% capacity overbuild

https://www.iea.org/reports/key-questions-on-

energy-and-ai/executive-summary



Direct Effects - Infrastructure 
Dynamics

• Infrastructure is inelastic and built 

for peaks (> avoid)

• Demand shapes the future capacity 

> long-term effect chains

• Problem: System is highly unstable

   > Carbon Footprints are highly 

uncertain, at best directional

Schien 2025, 

https://onlinelibrary.wiley.com/doi/10.1111

/jiec.70057?af=R

https://ourworldindata.org/grapher/monthly-spending-data-center-us



Indirect impacts

Coroama

https://hal.science/hal-05512793v3/file/ALCA_CLCA_AI.pdf, Eckchajzer 2026

• Gen AI produces text -> humans 
need to take action

https://hal.science/hal-05512793v3/file/ALCA_CLCA_AI.pdf
https://hal.science/hal-05512793v3/file/ALCA_CLCA_AI.pdf
https://hal.science/hal-05512793v3/file/ALCA_CLCA_AI.pdf


Rebound
• Economic effects

• Form of economic growth

Dan Schien 2026, via Google Gemini 



Don’t use GenAI when

... other systems do equally well.
• Deterministic / rule-based work: 

• Simple image recognition: OCR, 
spell/grammar checking, barcode/QR 
reading

• Simple search and retrieval: faster, 
cheaper, and reproducible

Keep GenAI for synthesis across messy 
inputs

Buy from those with Green energy 
(Mistral?)



Our commitment
Cambridge University Press & Assessment has committed to 

being carbon zero on all energy-related emissions by 2048, 

with a 72% reduction by 2030



Terminology is important
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Sustainable AI

AI for Sustainability

AI & Sustainability



Alignment with corporate strategy

Delivering our commitments towards 
supporting a more sustainable future for our 
planet and being a more global and inclusive 
organisation...
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AI & Sustainability Stakeholder Map

• Part of the operating model and central 

programme

• Working to embed sustainability principles 

into all areas of AI strategy

• Expertise to partner and consult with all 

areas of the business on AI & sustainability
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Calculating Carbon Emissions from Digital Products

13

General Digital Emissions Calculation Methodology

Data Centre 

Emissions - AWS

Network Connection

- Fixed Line / Cellular 
(proxy data)

End User Emissions

- Google Analytics 

data

*Third Party Emissions



Technology Sustainability & Digital Sustainability

Technology 

Sustainability

Digital

Sustainability

Scope 3 emissions 

reporting:
Hardware, software and 

cloud hosting

Out of scope for 

Scope 3 reporting:
End User product level 

emissions

Cloud hosting is part of a digital 

product’s carbon footprint. 

However, because we pay for 

hosting services we include cloud 

hosting in Scope 3 carbon 

emission reporting.



The IEA 2025 Energy & AI Report found that global electricity 
consumption for data centres is projected to double to reach around 
945 TWh by 2030, representing just under 3% of total global electricity 

consumption in 2030. 

Electricity consumption in accelerated servers, which is mainly driven 
by AI adoption, is projected to grow by 30% annually. Accelerated 

servers account for almost half of the net increase in global data centre 
electricity consumption, while conventional servers account for only 

around 20%. 

https://www.iea.org/reports/energy-and-ai/energy-demand-from-ai 
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Google's greenhouse gas 
emissions in 2025 were 
52% higher than in 2019

*Was 48% higher in 2023
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Emissions increase 

of around 23.4% in 

their last financial 

year.

Increase from 

65.10M MTCO2e in 

2022 to 68.25M 

MTCO2e in 2024

*Amazon wide not AWS specific

Carbon emissions from Cloud Providers



Google Cloud

Estimated impact of a Gemini 
prompt:

0.24 Wh of energy

0.03 gCO2e

0.26 mL of water

https://research.google/blog/good-news-about-the-carbon-footprint-of-machine-learning-training/ & 
https://www.gstatic.com/gumdrop/sustainability/google-2023-environmental-report.pdf 
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Factors Impacting the Environmental Impact of Selecting an 
LLM

• parameters in a model

• the power usage

• effectiveness of the data centre

• the grid carbon intensity

https://aiindex.stanford.edu/wp-content/uploads/2023/04/HAI_AI-Index-Report_2023.pdf 
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What are we doing to be more sustainable 
in the digital world and with AI

19





Sustainability & AI Communication Briefing 
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Case study: agreeing AI & sustainability 
messaging for teachers with International 
Education team



The Digital Sustainability 
Guidelines



Embedding sustainability thinking

AI 
Sandbox 

AI 
Operating 

Model 
Playbook

Fair Use 
Framework

AI project 
Evaluation 

process

Tracking 
carbon 

emissions
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Embedding sustainability thinking
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Calculating Carbon Emissions of AI

25
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