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Introduction
• Welcome to the new CEF 07 topical group!
• Outline:
• Possible topics this topical group could discuss
• European Strategy Update example
• Next steps
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Possible Topics
• 1) Local Environment impacts

• Labs and universities
• Local pollutions issues
• US labs, but also CERN, J-PARC, etc.
• Eg: CERN year of environmental awareness
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Possible Topics
• 2) (Local) Societal impacts

• On indigenous communities (see Mike’s talk today)
• Ethical implications of algorithm development (submitted LoI

and also see Savannah’s talk today)
• Eg what happens when a big lab arrives in a small town?
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Possible Topics
• 3) Carbon footprint of our particle physics research

• Accelerators, detectors, computing, etc.
• Construction as well as Maintenance & Operation
• Eg CERN releases its first Environment report covering 2017-2018
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Next one: September 
2021 covering 2019-20 

https://e-publishing.cern.ch/index.php/CERN_Environment_Report/index


Carbon footprint of PP experiments
• CERN peak power: ~180 MW (~ 1/3 of 

Geneva)
• Per year: ~ 1.2 TWh (~ 2% of 

Switzerland, 0.03% of Europe)
• Electricity mainly comes from France: 

88% carbon free (2017)
• District heating:

• From 2022 hot water from LHC 
cooling at Point 8 will heat 8000 
homes in Ferney-Voltaire, CERN 
also looking at Point 2 and 5, and 
Point 1 could heat CERN building 
on Meyrin site

• Since 2011 series of workshops: 
Energy for Sustainable Science at 
Research Infrastructures, 6th one: 
March 2022 at ESRF
• USA participating??
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Electrical power distribution 2018

https://home.cern/news/news/engineering/lhcs-cooling-system-energy-source-cerns-neighbours


Carbon footprint of PP experiments
• Dominant CO2e emissions from CERN: 

gases used in experiments!

• Gases vented to atmosphere or 
leaks (10%)

• When LHC detectors designed: 
replace CFCs with HFCs but large 
Global Warming Potential (GWP) 
now replace those with CO2 or 
HFO (LHCb) with lower GWP than 
CO2

• Some gases are banned, or about 
to be banned, resulting in low 
supply/price volatility

• Efforts for alternative gases: 
article 1, article 2, article 3
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CERN environmental report 2017-18

https://cen.acs.org/environment/greenhouse-gases/Scientists-CERN-hunt-greener-gases/97/i17
https://ep-news.web.cern.ch/content/lhc-experiments-go-greener-strategies-reduction-greenhouse-gas-emissions-detector-systems
https://iopscience.iop.org/article/10.1088/1748-0221/11/07/C07016/pdf


Carbon footprint of PP experiments
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14 May 2019 ESPPu Open Symposium, Granada                            E. Jensen: Energy Efficiency 17

• The ever increasing needs to analyse data from HEP experiments 
requires higher efficiency in HPC as well

• Recent improvements:

HEP High-Performance Computing

PFLOP
MJ

Trend: Development of innovative cooling 
architecture (e.g. Green IT Cube)

Source: https://ttsp-hwp.de/de/projects/green-it-cube/



Possible Topics
• 3) Carbon footprint of PP researchers

• Travel, buildings, food
• Sustainable practices in our labs/universities
• Eg Sustainable HEP workshop June 2021 
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Sign the Closing statement!

Also: white paper for Australian 
Astronomy: “The imperative to reduce 
carbon emissions in astronomy”

https://indico.cern.ch/event/1004432/page/22786-closing-statement
https://arxiv.org/abs/1912.05834


Carbon footprint of PP researchers
• Buildings!

• Heating/cooling + hot water + light/appliances 
= 40% of energy consumption of a UK citizen

• Not only helps Climate, but is cheaper to run
• B Corporations certification
• Green Labs: “research labs consume 10 times more 

energy and 4 times more water than office spaces”, 
green lab certification, LEAF

• Food:
• IPCC report in August on Land Usage
• How about migrating our PP catering 

(meetings, conf, workshops) in that direction?

• Travel:
• Commuting, conferences, etc.
• A nearly carbon-neutral conference model
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https://bcorporation.uk/
https://physicsworld.com/a/leading-by-example-going-green-in-the-lab
https://www.ipcc.ch/2019/08/08/land-is-a-critical-resource_srccl/
https://hiltner.english.ucsb.edu/index.php/ncnc-guide/


Carbon footprint of PP researchers
• Although aviation is 2.4%  (2018) of global emissions (more than 

Australia or Italy or France!), rate of growth is large and carbon 
neutral flights long way off (CO2 emissions increased by 32% from 
2013-2018)

• Environmental groups calling for frequent flyers levy since eg in 2015 
only 12% of people in England took 3 flights or more!
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One day in May 2019: 162,637 take offs recorded

https://theicct.org/publications/co2-emissions-commercial-aviation-2018
https://www.theguardian.com/business/2019/sep/19/airlines-co2-emissions-rising-up-to-70-faster-than-predicted


Possible Topics
• 4) The social role of PP researchers within the 

climate change agenda
• Particle physics researchers carry a lot of weight in public discourse
• How about 10% of our work toward “blue sky research” (as in literally…)?
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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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#83:	Input	to	the	European	Strategy	
Update:	Ensuring	the	Future	of	Particle	
Physics	in	a	More	Sustainable	World:		

3	recommendations	

Submitted	319	signatures	
Now	opening	signatures	again	

tinyurl.com/yaw523ng	
Please	sign!		

Follow	us	on	Twitter:	@ESClimateChange	
	
	

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

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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Outcome
• European Strategy Update web site
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https://europeanstrategyupdate.web.cern.ch/


Outcome
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Next steps for CEF 07

• Really want to hear what YOU are interested in!
• What impacts are most important?
• How can Snowmass make a difference?

• Email us!
• Use Slack channel!
• All info here!
• Planning for town halls on each topic mentioned

over coming months
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https://snowmass21.org/community/impacts


BACK UP
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Climate Change: an emergency
• UK parliament first to approve a motion to declare an 

“environment and climate emergency” on 1st May 2019
• France, Canada and Ireland (others?) have followed 

suit
• All those countries subsidize heavily the fossil fuel 

industry
• UK is only country with legally binding target of “net zero 

emissions by 2050”
• EU will try to pass legally binding target over coming 

months, resistance from coal producing countries
• 2018 world emissions increased!

• IPCC 2015 Paris agreement: aim to stay “below 2C” so 
focus on 1.5C
• Countries make pledges for how to achieve this (and 

then increase those pledges over time)
• The current pledges amount to ~ 3C by 2100
• Climate Action Tracker says most countries not on 

track to satisfy those pledges

20

IPCC AR5



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
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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/


List of top CO2 emitters
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Forbes Economicshelp.org

https://www.forbes.com/sites/rrapier/2019/12/04/the-worlds-top-10-carbon-dioxide-emitters/
https://www.economicshelp.org/blog/10296/economics/top-co2-polluters-highest-per-capita/


Emissions pathway
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