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Abstract for ICHEP

Sustainability Studies for Future Linear Colliders

Benno List, Shinichiro Michizono, Takayuki Saeki, Thomas Schörner-Sadenius, Steinar 

Stapnes, Maxim Titov

Sustainability has become a prioritized goal in the design, planning and implementation of 

future accelerators; approaches to improved sustainability include overall system design, 

optimization of subsystems, and operational concepts. A direct quantification of the ecological 

footprint, is currently performed only sporadically, with Lifecycle Assessments (LCA) emerging 

as a more comprehensive approach.

Two large electron-positron linear colliders are currently being studied as potential future Higgs-

factories, CLIC at CERN and ILC in Japan. These projects are closely collaborating on 

methods to reduce the power consumption of accelerator components and systems, and smart 

integration of future accelerator infrastructure with the surrounding site and society. In a recent, 

common study an LCA of the construction of tunnels, caverns and shaft of both accelerators 

was conducted. This contribution will present this and other current results and future activities.

Talk has been accepted for a parallel session presentation

Presenter???



• Onveners list: 

https://agenda.linearcollider.org/event/1013

4/page/344-study-groups-and-conveners

Benno List (DESY)

Takayuki Saeki (KEK)

Brendon Bullard (SLAC)

Maxim Titov (CEA)

• We need to submit an abstract for

LCI input to ARUP study

LCWS Sustainability Session and Further Workshops
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The abstract submission deadline is at the end of this week, April 26th.

https://agenda.linearcollider.org/event/10134/page/344-study-groups-and-conveners


• Online workshop 10-12 June 2024

https://indico.cern.ch/event/1355767/

• Abstract Submission Deadline: 

April 30, 2024

• Invited Talks:

• Keynote Speech on Climate Change:  Prof. (Dr.)  

Jyoti K Parikh

• Psychology of Climate Change:  T.B.C.

• Intersection of HEP and the climate:  Prof. 

Veronique Boisvert

• Overview of computational science and 

sustainability:  Dr. Loïc Lannelongue

• Overview on sustainable accelerators: Prof. 

Masakazu Yoshioka

• Industrial scale involvement on 

sustainability development (Industry: ARUP): 

Suzanne Evans

• Best Practice in HECAP+:  Dr. Ayan Paul

Sustainable HEP 2024
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• Introduction

• Accelerator Design

• Construction

• Operation

• Decommissioning

• LCA Results

• Open Questions

• Managing Sustainability

• Construction Phase 

• Civil Engineering –Accelerator – Detectors -

Organisation

• Operation

• Civil Engineering- Accelerator – Detectors-

Campus and Site - Computing

• Decommissioning Phase

• Accelerator

• Cross Cutting Activities

• Acknowledgments

Paper on Overleaf – Have a Look, please
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• Preparatory meeting was held on Apr 9

https://indico.cern.ch/event/1402434/

• Aims for LCA (Life Cycle Assessment) of 

both, CLIC and ILC, project:

Civil (tunnel etc), accelerator, detector

• Input needed from experts: inventory data 

on magnets, RF system etc:

materials, energy, …

-> a lot of work

New ARUP Study on Accelerator LCA

4/23/2024 Benno List6

https://indico.cern.ch/event/1402434/


• Start with PBS (Product Breakdown Structure)

• Based on overall structure of accelerator, be consistent with approach taken for civil 

engineering work

LCI Input for ARUP
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• For ILC: Used established structure for 

accelerator areas, plus detectors

• Identify the most important components 

(i.e., technical systems) that contribute to 

the environmental impact

• Most important / biggest contributors:

• Cryomodules (analysis by me)

• Magnets, including power supplies and stands

-> comprehensive data on magnet yokes&coils,

not much on power supplies, cabling, stands

• Cryogenics ???

• Vacuum (estimate mostly beampipe)

• Detectors 

-> need to contact detector collaborations

Proposed ILC Structure
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• LCI data will be collected in spread sheets

• Feeds into analysis by ARUP

• Open issue: Impact of accelerator specific material (niobium, oxygen free copper…)

Questionnaire Format
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• RTE (https://www.rte-france.com ): 

réseau de transport d'électricité français -

the French grid operator

• Study provides detailed scenarios with 

many variations for development of French 

electricity mix up to 2050

• Enough data to calculate CO2 emission 

factors

-> plan: consolidate this to have meaningful 

reference numbers 

• Broadly in agreement with our “12.5 g/kWh”

RTE Study
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https://rte-futursenergetiques2050.com

My calc

Question to Japan:

Can you prepare a documented projection

Of Japanese CO2 intensity of electricity in the future?

https://www.rte-france.com/
https://rte-futursenergetiques2050.com/


• 2nd meeting of LDG WG on Sustainability Assessment of Accelerators was held Apr 8

(indico access restricted)

• 3rd meeting planned for Apr 29, 3-weekly rhythm

• Will go through a number of presentations from participants, then decide on outline of report

• Document needs to be approved by Feb 25

-> finish by end of 24

• Participation:

• Representative from Labs (CERN, DESY, NIKHEF, ESS, UKRI, …

• Representative from Projects: FCC, CLIC, ILC…

LDG Group on Sustainability
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