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Disclaimer: this is not an exhaustive list of activities in this area!
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A reminder of why…
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European Strategy Update
• “The Strategy is due to be updated by May 2020 to guide 

the direction of the field to the mid-2020s and beyond.”
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Input to the ESU
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CERN Courier article
ECFA group of early career researchers asked to give input to European Strategy, 
document released which includes statements supporting the environmental 
sustainability of the field

VB (RHUL)
Cham Ghag (UCL)
Francesco Spano (RHUL)
David Waters (UCL)

https://cerncourier.com/a/energy-efficiency-a-new-frontier/
https://arxiv.org/abs/2002.02837


Input to the ESU: recommendations
• Recommendation 1:

• As part of their grant-giving process, European laboratories and funding 
agencies should include criteria evaluating the energy efficiency and carbon 
footprint of particle physics proposals, and should expect to see evidence 
that energy consumption has been properly estimated and minimised.

• Recommendation 2:
• Any design of a major particle physics experiment should consider plans for 

reduction of energy consumption, increased energy efficiency, energy 
recovery and carbon offset mechanisms. Similarly, any design for new 
buildings associated with particle physics research should consider the 
highest building and energy efficiency standards.

• Recommendation 3:
• European laboratories should invest in the development and affordable 

deployment of next-generation digital meeting spaces including virtual 
reality (VR) tools in order to minimize the need for frequent travelling to the 
laboratory, thereby minimizing the travel carbon and energy footprint of 
their users. 
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ATLAS Sustainability Forum
• Presentation in CB matters of February 

2020 ATLAS Collaboration week
• Group discussion later that day

• Creation of mailing list (currently 52 
members), monthly meetings, organizers: 
Kristin Lohwasser, Daniel Britzger, VB

• Then got busy with latest ESPPU J
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European Strategy Update 2020
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A) The energy efficiency of present and future 
accelerators, and of computing facilities, is and 
should remain an area requiring constant attention. 
Travel also represents an environmental challenge, 
due to the international nature of the field. The 
environmental impact of particle physics activities 
should continue to be carefully studied and 
minimised. A detailed plan for the minimisation of 
environmental impact and for the saving and re-use 
of energy should be part of the approval process for 
any major project. Alternatives to travel should be 
explored and encouraged. 

https://europeanstrategyupdate.web.cern.ch/


Start of Sustainable HEP!
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• Community Engagement Frontier: TG07 
Environmental & Societal Impacts

• Coordinators: VB, Ken Bloom (U of Nebraska), 
Mike Headley (SDSTA-SURF)

• White papers released 15th March 2022, 
Community meeting in Seattle in July
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https://snowmass21.org/community/impacts
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• Summary report:

• P5 Town meetings:
• SLAC on 3-4th May: talk from Ken Bloom

• P5 presented their report on 7th December 
2023…
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https://arxiv.org/abs/2301.06581
https://arxiv.org/abs/2301.06581


P5 presentation/report
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And then…. 

Now: “The High Energy Physics Advisory Panel (HEPAP) was 
terminated effective August 8, 2025. Current charges will be 
transferred to the new Office of Science Advisory Committee (SCAC).” 

nothing
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Released on 5th June 2023: Full report available

https://sustainable-hecap-plus.github.io/
https://sustainable-hecap-plus.github.io/
https://sustainable-hecap-plus.github.io/


Additional recommendations
• PP researchers need to be informed about the climate emergency
• Accounting of CO2e emissions in particle physics should follow 

some common standards and get reported clearly to stakeholders
• Particular attention to gas detectors
• Costing of future experiments need to take into account of the 

climate policy context:
• Net zero commitments
• Demand on electricity grids
• Possible carbon taxes, etc.

• Monitor emissions from universities/labs, travel, catering
• Be visible to our colleagues and society about our actions in that 

area
• Directly contribute to the energy/climate field
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Recommendations
• New experiments and facility construction projects should 

report on their planned emissions and energy usage as 
part of their environmental assessment
• Eg LHCb TDR for Phase II, CLIC LCA, ISIS-II LCA (H. Wakeling)

• Review across all international laboratories to ascertain 
whether emissions are reported clearly and in a 
standardized way
• know your footprint!, France Labos 1.5

• Take steps to mitigate impact on climate change by 
setting concrete reduction goals and defining pathways to 
reaching them
• spend a portion of research time on directly tackling challenges 

related to climate change
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https://cds.cern.ch/record/2776420?ln=en
https://acceleratingnews.eu/news/issue-45/compact-linear-collider-clic/wider-challenge-sustainability-assessing-life-cycle
https://indico.cern.ch/event/1355767/sessions/531798/
https://indico.cern.ch/event/1355767/sessions/531798/
https://labos1point5.org/
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CERN Innovation Programme on 
Environmental Applications

Sustainable Concrete Construction

https://kt.cern/environment/CIPEA
https://kt.cern/environment/CIPEA
https://kt.cern/environment/CIPEA
https://kt.cern/environment/CIPEA
https://colloquium.slac.stanford.edu/events/2024-01-16-sustainable-concrete-construction-present-and-future


The rise of LCAs!
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ISIS-II LCA by Hannah Wakeling

ARUP report

The Large Particle Physics Laboratory Directors Group (LDG) 
established the Working Group (WG) on the Sustainability Assessment 

of Future Accelerators in 2024, current comprehensive guide: 
Sustainability Assessment of Future Accelerators

  

https://arxiv.org/abs/2406.17700
https://arxiv.org/abs/2406.17700
https://arxiv.org/abs/2406.17700
https://www.google.com/url?sa=i&source=web&rct=j&url=https://indico.cern.ch/event/1304851/attachments/2679640/4648105/CERN%2520LCA_Final%2520Report_June%25202023.pdf&ved=2ahUKEwj7oeW28b2VAxX-VkEAHa0VHiUQy_kOegoIAggACAAIBRAC&opi=89978449&cd&psig=AOvVaw3oO4d73PqEDKUPGySe3ho1&ust=1783421629149000
https://arxiv.org/abs/2509.11705


European Strategy PP Update
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Input on Sustainability

• September 2024: Kick 
off

• Then series of meetings 
and discussions

• Preparation and 
submission of 
document (31st March 
2025):
• https://arxiv.org/abs/250

4.03012

• Several more inputs! J
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https://arxiv.org/abs/2504.03012
https://arxiv.org/abs/2504.03012
https://arxiv.org/abs/2504.03012


Input Recommendations
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Input Recommendations
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Review article: April 2025
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Link

Also discussion of negative 
emissions options, including 
DAC

https://www.annualreviews.org/content/journals/10.1146/annurev-nucl-121423-100906


ESG reports
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Brochure
WG 5

https://cds.cern.ch/record/2950671?ln=en
https://cds.cern.ch/record/2957417?ln=en


ESG reports
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ESG reports
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DISCUSSION/QUESTIONS
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PERSONAL THOUGHTS…

• Recommendations don’t go as far and wide as our 
submitted inputs…

• But they go further than previously!
• Now the question is whether they will be 

implemented
• Not just by CERN
• But also by all European Labs and universities
• It is up to us to hold institutions to account!
• And to individually do our parts

• Will it be enough?



BACK UP
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Carbon footprint of PP researchers
• Flying!

• 15% of E consumption for an average UK 
citizen

• Particle Physicists fly a lot (esp. seniors)! Let’s 
say, per year:
• 8 European trips (eg use from London to 

Zurich): 8 x 148 Kg CO2: 1184 Kg CO2 
• 1 overseas trip (eg use from London to 

NYC): 986 Kg CO2
• Total: 2170 Kg CO2: ~87 countries where 

the average citizen emits less CO2 in a 
year (incl. India, Morocco, Peru, 
Colombia)!

• Using: Guardian calculator
• A nearly carbon-neutral conference model
• Best calculator: 

https://www.atmosfair.de/en/offset/fix/
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https://www.theguardian.com/environment/ng-interactive/2019/jul/19/carbon-calculator-how-taking-one-flight-emits-as-much-as-many-people-do-in-a-year
https://hiltner.english.ucsb.edu/index.php/ncnc-guide/
https://hiltner.english.ucsb.edu/index.php/ncnc-guide/
https://hiltner.english.ucsb.edu/index.php/ncnc-guide/
https://hiltner.english.ucsb.edu/index.php/ncnc-guide/
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