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In this talk

- What is the Sustainable HECAP+ initiative?

- Our motivation

- Our reflection document and its recommendations

I am hugely indebted to Peter Millington (Manchester U.) for 
letting me adapt his slides



Document: arXiv:2306.02837, released on UN 
World Environment Day, 5 June 2023, revised 
version released, 18 August 2023

- grassroots initiative of a small (~20-30) group of 
concerned people from across High Energy 
Physics, Cosmology, Astroparticle Physics, and 
Hadron and Nuclear Physics (HECAP+)

- conceived at the (online) workshop “Sustainable 
HEP”, 28 – 30 June 2021, hosted by CERN

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

https://arxiv.org/abs/2306.02837
https://sustainable-hecap-plus.github.io/


Other similar documents:

ALLEA (European federation of academies of science and the humanities),
“Towards climate sustainability of the academic system in Europe and beyond,” 
https://doi.org/10.26356/climate-sust-acad, 2022.

K. Bloom et al., “Climate impacts of particle physics,” in 2022 Snowmass Summer Study, 3, 
https://doi.org/10.48550/arXiv.2203.12389, 2022.

Young High Energy Physicists association, “yHEP recommendations on improvement of 
environmental sustainability in science,” https://yhep.desy.de/sites/sites_custom/site_yhep-
association/content/e61887/e122133/yHEPStatementonenvironmentalsustainabilityinScience_final
.pdf, 2020.

https://doi.org/10.26356/climate-sust-acad
https://doi.org/10.48550/arXiv.2203.12389
https://yhep.desy.de/sites/sites_custom/site_yhep-association/content/e61887/e122133/yHEPStatementonenvironmentalsustainabilityinScience_final.pdf


LHCb …

“In a world with increasing demand on 
limited resources and undergoing climate 
change, as a collaboration we feel a responsibility 
to consider energy consumption, sustainability 
and efficiency when discussing our scientific 
proposal.”
Chapter 8, Environmental protection and safety, LHCb
Technical Design Report 23, 2022



Reasons to act:

We have a responsibility to limit our negative impacts on the climate and ecosystems.

As scientifically literate citizens, we should lead the way and reduce the gap between our awareness 

of climate change and our actions

Our research activities and our “social licence to operate” will be under increasing scrutiny.



Motivation and introduction to the reflection document



Figure excerpted from [IPCC 2023 Synthesis Report, Summary for Policymakers].

We are here.



Richest 10% of the world’s population means annual income > €34,000.

Notes: This figure, appearing in the document, is reproduced from [Gore 2020] with the permission of Oxfam, Oxfam House, John 

Smith Drive, Cowley, Oxford OX4 2JY, UK, https://www.oxfam.org.uk/. Oxfam does not necessarily endorse any text or activities that 

accompany the materials.



Left part of figure taken from H. Ritchie et al., “Energy”, Our World in Data, 2020, reused and adapted under 
the terms of the Creative Commons Attribution 4.0 International (CC BY 4.0) license.
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A broad-scope reflection on the environmental impacts of our research activities, across six axes:

Summary discussions, best practices, case studies, and recommendations for

Individuals Groups Institutions

The document (arXiv:2306.02837) …



Computing

Computing is a significant part of our research infrastructure, 
and contributes to resource use, e-waste and energy 
consumption.

Opportunities:
- right-sizing hardware needs
- reassessing hardware life cycles
- improving data-processing efficiency
- green scheduling
- heat recovery



Energy

Energy use cuts across all our research activities.

Opportunities:
- monitoring, reporting and assessing, e.g., labos1point5
- prioritising energy efficiency and recovery, included in 

comprehensive Life Cycle Assessment



Food

A sensitive topic, but, e.g., “substituting all beef meals at R1 
[CERN] with farmed fish or chicken would result in reduction of 
its annual carbon footprint by 528 tCO2e … approximately 260 
return flights from London to New York.” (case study 4.1)

Opportunities:
- considering the environmental impact of food choices when 

deciding on conference and cafeteria catering
- minimising food waste



Mobility

Another sensitive topic and a key example of tensions that can 
arise in environmental sustainability, in particular with 
productivity and equity, diversity, inclusion and access (EDIA).

Opportunities:
- reprioritising business travel
- using remote technologies
- prioritising low-carbon travel (for unavoidable travel)
- overhauling (career) requirements for hypermobility 
- incentivising sustainable commuting



Research Infrastructure & Technology

Bottom line: Comprehensive Life Cycle Assessment should be 
integral to all projects.

Opportunities:
- seeking out best practices and innovation
- working with industry partners
- accreditation and tools, e.g., LEAF and labos1point5

https://www.ucl.ac.uk/sustainable/what-ucl-does/leaf-laboratory-efficiency-assessment-framework
https://labos1point5.org/


https://edms.cern.ch/ui/file/2917948/1/Life_Cycle_Assessment_for_CLIC_and_ILC_Fina
l_Report_July_2023.pdf

Authors: Suzanne Evans, Ben Castle
Contributors: Yung Loo, Heleni Pantelidou, Jin Sasaki, Fragkoulis Kanavaris

For example …

https://edms.cern.ch/ui/file/2917948/1/Life_Cycle_Assessment_for_CLIC_and_ILC_Final_Report_July_2023.pdf


Resources & Waste

Scope-3 emissions are some of the largest and most 
challenging to address, since they rely on the supply chain 
(both up- and down-stream).

Opportunities:
- demand-side reduction
- sharing, repairing, reusing and refurbishing
- prioritising suppliers with sustainable sourcing and operating 

policies



Overall message:

Assessing, reporting on, defining targets for, and undertaking coordinated efforts to limit 
our negative impacts on the world’s climate and ecosystems must become an integral 
part of how we plan and undertake all aspects of our research.



Your collaboration is in a very good place to incorporate these criteria 

in its design phase



Please read the document: https://sustainable-hecap-plus.github.io.

Please support it publicly via the links in the document and consider endorsing it

Thank you.

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


Backup Slides and References
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Self-reported annual workplace emissions, per researcher

“Budget to 2050” is the carbon “budget” to stay within the Paris Climate Accord limit of 1.5° of warming.

Direct and indirect emissions more than double when the LHC is running [CERN Environment Report 2021].

Notes: Scope 3 emissions are incomplete for all but CERN.  Total emissions for each category were divided by the nominal 

number of users for that resource.  Sources: for full refs. to institutional reports, see p. 24 of the document. 
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Notes: CERN 2019 emissions were divided equally amongst its 17,000 users to obtain a “per capita”. Sources: 

[H. Ritchie et al., “CO2 and Greenhouse Gas Emissions”, Our World in Data, 2020] (left) and CERN 

Environmental Reports (right).  For full refs., see p. 23 of the document.



Estimated 4,400 tonnes C02 equivalent emissions for LHCb in Run 3 [LHCb TDR 23].
Notes: Figure 8.2 from LHCb TDR 23, 2022. “Expected relative contribution to CO2 equivalent emissions from 
LHCb operations in Run 3.”



CERN Scope 1 (direct) and Scope 2 (indirect, i.e., electricity consumption) for 2017 and 2018. 
Reproduced from [CERN Environment Report 2020].
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