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High-performance 
computing has enabled 

amazing discoveries

Including in the fight 
against climate change



Not without costs

Malmodin et al. 2024, “ICT sector electricity consumption and  greenhouse gas emissions – 2020 outcome” 
https://www.epa.gov/system/files/documents/2024-05/420f24022.pdf

https://www.epa.gov/system/files/documents/2024-05/420f24022.pdf


To align with the Paris Agreement, the global ICT industry will have to reduce its GHG emissions by 45 per cent from 2020 to 2030.

45%

https://www.itu.int/hub/2023/11/cutting-industry-emissions-and-fighting-the-climate-crisis/



tonnes of CO2e / year / person

2

International Panel on Climate Change (IPCC)



Some AI examples to start

Over an 18 months period,  the 
impact of training Large 2 is:

20,400 tCO2e 

281,000 m3 of water consummed 

660 kg Sb eq 

https://mistral.ai/news/our-contribution-to-a-global-environmental-standard-for-ai

https://mistral.ai/news/our-contribution-to-a-global-environmental-standard-for-ai


Data centres, this place where 
the Cloud touches the ground.



Computing is not free.



Computing is not free.

But from a user point of view,  
it may look like it.



The environmental impacts of computing
One issue, many angles

Embodied  

vs  

Operational

Carbon footprint  

vs  

Broader environmental impacts

Computing  

vs  

Storage



Embodied impacts

S. Falk, N. K. Corrêa, S. Luccioni, L. Biber-Freudenberger, A. van Wynsberghe, (2025). 
“From FLOPs to Footprints: The Resource Cost of Artificial Intelligence.” 

GPT-4: 

up to 8,800 GPUs  

7 tonnes of toxic elements



Embodied impacts

Baotou, Mongolia

https://www.bbc.co.uk/future/article/20150402-the-worst-place-on-earth



Embodied impacts

Baotou, Mongolia
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All about carbon?



Planetary boundaries

Azote for Stockholm Resilience Centre, Stockholm University. Based on Sakschewski and Caesar et al. 2025, Richardson et al. 2023, 
Steffen et al. 2015, and Rockström et al. 2009.



Azote for Stockholm Resilience Centre, Stockholm University. Based on Sakschewski and Caesar et al. 2025, Richardson et al. 2023, 
Steffen et al. 2015, and Rockström et al. 2009.



Operational carbon footprint
Or the cost of running stuf

Carbon footprint = energy used x carbon intensity
gCO2e kWh gCO2e/kWh



https://carbonintensity.org.uk/



Methods and tools to empower 
computational scientists, 

organisations and funders to 
understand and mitigate the 

environmental impacts of their 
work.

www.green-algorithms.org 

http://www.green-algorithms.org


The Green Algorithms 
calculator

calculator.green-algorithms.org 

Michael Inouye

L. Lannelongue, J. Grealey, M. Inouye, Advanced Science (2021). 
“Green Algorithms: Quantifying the Carbon Footprint of 
Computation.” 

Navirah Kamal Even Matencio

http://calculator.green-algorithms.org
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Just out as pre-release:  
Green Algorithms Dashboard

An open source, easy to deploy, reliable and transparent dashboard that 
allows users to see energy usage and carbon emissions at user/group/

department level.

Laurent Gil Alex BatemanMatthias BlumChristina BremerNavirah Kamal

www.green-algorithms.org/dashboard 

http://www.green-algorithms.org/dashboard


dashboard.green-algorithms.org See prototype at:

http://dashboard.green-algorithms.org
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Measuring is great.  
Does it make any difference?



E-SCOUT: Environmentally Sustainable Computing User Trial

E-SCOUT is a large-scale multi-centre trial to study the effectiveness of carbon 
reporting tools in reducing the environmental impacts of scientific computing. 

Christina Bremer

Jan van der Scheer

Research Questions: To what extent does carbon tracking incentivise 
green computing practices? How can we make sure it does? 



Towards better power models

Jack Coker

Stay tuned for Jack’s talk!



Cultural change 
needs to be front 

and centre
We need to change hearts and 

minds of researchers on the ground

https://sketchplanations.com/jevons-paradox
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A place to connect, ask question and share resources.
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Calculators are not the goal.



The Royal Society “Digital Technology and the planet”

“Digital technologies developed and deployed in pursuit of 
net zero must be energy-proportionate – ie they must bring 
environmental or societal benefits that outweigh their own 

emissions.”
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The solutions we develop, the code we 
write, the data centres we build benefit the 
least populations who suffer the most from 

climate change. 



NetDRIVE
https://uknetdrive.org/ 

Ambitions 

• Immediate and tangible progress towards net zero 

• National and international thought leadership 

• Confidence in our pathway to sustainability

The Network for sustainable Digital Research Infrastructure Vision and Expertise (NetDRIVE) has 
been set up to provide a forum for managers, software engineers, academics and others to 

come together to build a common vision for a sustainable future and to incite a transition to 
sustainable working practices in the Digital Research Infrastructure communities.

https://uknetdrive.org/




Green DiSC is a free and open-access certification scheme which 
provides a roadmap for research groups and institutions who want 
to tackle the environmental impacts of their computing activities. 



How does it work?

Central sustainability team Research groups

Facilitator

Research Computing Infrastructure

Compute provider

Several sets of criteria

Community efforts at work!



Scalable + knowledge exchange + independent audit
Peer reviews for auditing

Three application 
rounds each year: 

๏ mid-March 

๏ mid-July 

๏ mid-November

Bonus: takes the pressure off the central sustainability team 





Powering SPARKhub’s Digital categoris
Looking ahead



The easy low-commitment options
Next steps to take part

Sign up for the newsletter 
https://zcmp.eu/mwMp 

Follow us on LinkedIn and Bluesky 
(@green-disc.bsky.social) 

Join our next monthly drop in session. 

Check the website to learn more.

https://zcmp.eu/mwMp


Join the community and find resources  
from other applicants

forum.escs-community.org 
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info@greendisc.org www.software.ac.uk/GreenDiSC 

Martin Farley 
UKRI

Anica Araneta 
Green DiSC coordinator

We are grateful to the brilliant 
Green DiSC community for 

their feedback and 
contributions to the scheme! 

And the SSI team: Kirsty 
Pringle, Denis Barclay, Shoaib 

Sufi, Oscar Seip

mailto:info@greendisc.org
https://www.software.ac.uk/GreenDiSC


SC4RC: a unique conference bringing together researchers 
across disciplines interested in sustainable computational science

First edition at CERN in May 2026,  
with ~150 participants



And the many collaborators in 
Cambridge and in other 
institutions that have made 
this work possible!

Contact: LL582@cam.ac.uk  www.cam-sustainablecomputing.org 

mailto:LL582@cam.ac.uk
http://www.cam-sustainablecomputing.org

