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What is Labos 1point5 ?

1. A grassroot collective action « to understand and reduce the environmental 
footprint of research » :

• Created in March 2019 
(op-ed in French leading newspaper Le Monde
                  & website with call for participation)
• Networks of people, labs and initiatives  
~4000 following our work 

2. A research project called GdR (Groupement de Recherche)

• Created in November 2021
• ~250 participating in research activities (all gender, discipline, age)
• Scientific publications on the evaluation and analysis of research carbon footprint 
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Research and environmental footprint

 Recommendation of the CNRS biology Scientific Council: November 2021 [here]
        « La recherche ne peut s’affranchir de la prise de conscience de son impact environnemental »

MESR [French ministry of higher education and research] Climate and biodiversity plan : November 2022

And laboratories are moving forward
   (often faster than institutions)

A very present topic  (I kept the quotes in French) : 

HCERES [French research evaluation committee] adds questions on environmental issues in institution evaluation : October 2023  

COMETS advice (CNRS ethics committee): December 2022 [here]
     « Integrating environmental issues into research practices – An ethical responsibility »

https://www.cnrs.fr/comitenational/csi/reco/Recommandations/INSB/INSB_recommandation_urgence_environnementale.pdf
https://comite-ethique.cnrs.fr/en/comets-opinion-integrating-environmental-issues-into-the-conduct-of-research-an-ethical-responsibility/
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• It is essential to quantify and understand the carbon footprint of 
research, its determinants, uncertainties and heterogeneity

• Implementing locally designed and deliberated solutions in research 
laboratories, to re-appropriate our laboratories as decision-making 
places

• Organize reflexive work on the coherence, responsibility and ethics of 
research in relation to the low-carbon transformation of our societies 
(carbon emissions main but not only focus)

The « principles » of Labos 1point5

 Reinventing a way of doing research compatible with planetary boundaries

(keeping in mind that fundamental/physics research may not be considered essential to a society in crisis...)
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Computing carbon footprint - before
 Carbon footprint

 Different methods

 Different tools

 Situation

▶ One indicator to quantify GHG release in atmosphere by one activity

▶ From physical flows
▶ From cash flows

▶ GHG Protocol (scope 1, scope 2, scope 3)
▶ Bilan Carbone©
▶ Regulatory GHG inventory (scope 1 and 2 of the GHG Protocol)

▶ Need for harmonisation
– Scope, method, emission factors

▶ No such standard tool for research activities
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GES 1point5: a tool to measure the carbon footprint of laboratories
 GES 1point5:

▶ 1 free & online tool to carry out GHG inventory of laboratories
▶ 1 methodology
▶ 1 GHG inventory = 1 year & 1 laboratory
▶ Recommended by

 Emissions categories:
▶ Buildings (construction, electricity, heating, refrigerant fluids, water)
▶ Purchases
▶ Digital devices
▶ Lab vehicles
▶ Business travels
▶ Commutes (survey)
▶ Recently introduced:

– Food (survey)

– Research infrastructures (CERN, GENCI [HPC], astronomical observatories)

– Farming activities (fertilisers, livestock)

– More to come soon (WLCG?)
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GES 1point5: a free and online tool

https://apps.labos1point5.org/ges-1point5
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Internationalisation of tools:

US, Chile, Germany

Available standalone simulators:
▶ commute
▶ travels
▶ food

https://apps.labos1point5.org/ges-1point5
https://doi.org/10.1088/2634-4505/ac84a4
https://framagit.org/labos1point5/l1p5-vuejs
https://apps.labos1point5.org/commutes-simulator
https://apps.labos1point5.org/travels-simulator
https://apps.labos1point5.org/foods-simulator
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• High adoption rate and 
increasing

• Already >1100 labs
(out of ~ 2000 labs/UMR) 
and >2400 GHG inventories

 [J. Mariette et al (2022)]

Footprint: GES 1point5 as a GHG common base
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Estimation of the annual carbon footprint
of a fictive laboratory

https:/ /apps.labos1point5.org/ges-1point5

GES 1point5, a tool for GHG assessment and analysis

commuting

business trips

heating

electricity

purchases

■ Several papers out already [list], e.g.:
▶ Travels: Flight quotas outperform focused mitigation 

strategies in reducing the carbon footprint of 
academic travel 
[Tamara Ben-Ari et al 2024 Environ. Res. Lett. 19 054008]
[EarthArXiv]

▶ Procurement: Purchases dominate the carbon 
footprint of research laboratories  [bioArXiv]

https://labos1point5.org/les-articles-scientifiques
https://doi.org/10.1088/1748-9326/ad30a6
https://dx.doi.org/10.31223/X5WD5H
https://www.biorxiv.org/content/10.1101/2023.04.04.535626v3
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Distribution of the carbon footprint of laboratories

 [T. Ben-Ari, How research can steer academia towards a low-carbon future, Nat Rev Phys 5, 551–552 (2023)]

• Year 2019 (~150 labs)
• Validated reports
• Heterogeneity 

between laboratories
• Purchases (40%) and 

travels (25%) 
dominate the 
laboratories footprint

• Infrastructures not 
included here

~1000 t CO2e / year per lab
~7,3 t CO2e/year per capita
~1 250 000 t for the total sector

https://doi.org/10.1038/s42254-023-00633-9
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The carbon footprint of scientific visibility 
[O. Berné et al 2022 Environ. Res. Lett. 17 124008]Flight quotas outperform focused mitigation strategies 

in reducing the carbon footprint of academic travel 
[T. Ben-Ari et al 2024 Environ. Res. Lett. 19 054008]
■ 137k travels
■ Planes ~95% of emissions
■ Evaluate replacement of air travel by train
■ -50% by 2030

Current ministerial 
guideline

https://doi.org/10.1088/1748-9326/ac9b51
https://doi.org/10.1088/1748-9326/ad30a6
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Procurement

+ 50% of equipment time

50% pooling equipment

Replace 80% of plastic by glass

75% vegetarian catering

- 50% in furniture

- 50% in computing purchases

- 50% in consumable purchases

Demand-based strategies can achieve a 20% reduction in the total footprint (-40% in the purchasing footprint). 

Purchases dominate the carbon footprint 
of research laboratories [bioArXiv]

■ Difficult to quantify properly
■ Using monetary emission factors:

▶ Good for large-scale orders of magnitude
▶ Tricky at smaller scales
▶ Large uncertainties

■ Relies on French procurement system with 
~250 categories (Nacres)

▶ Single EF per category
■ Serious limitation

▶ “good” practice costs more → “more” 
emissions

Science &
technology

Life/
health

Human 
& social 
sciences

https://www.biorxiv.org/content/10.1101/2023.04.04.535626v3
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Evaluating the impact of using CERN’s infrastructures
 Discussed with CERN HSE department in March 2023 about:

▶ What we want to achieve (attribution by experiment membership to each physicist)
▶ What we need as inputs

 Positive meeting but CERN hierarchy not willing to reach such granularity
▶ Data available but want to avoid finger-pointing

– CERN policy: promote best practices while preserving first goal of infrastructures (research)

▶ CERN has acces to detector and cooling system emissions, but not to 
simulation/reconstruction/GRID/storage/reproducibility/etc.

 In the end, only access to official numbers from CERN environment reports
▶ https://hse.cern/environment-report

https://hse.cern/environment-report
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Splitting the impact among users
 Non trivial given the available inputs

▶ Share of accelerators?
– No accelerator = no physics in detectors

▶ Fair share of LHC emissions:
– ¼ per experiment?

– By number of physicists?

– By integrated luminosity?

– By construction cost?

▶ Scope 3 not available with experiment split → how to share?
 Account for LHC construction?
 Account for tunnel construction?
 Average over data-taking and Long Shutdown years or accept yearly variations?
 Count only physicists, or also technicians, engineers, etc?
 In the end, keep it simple for GES 1point5 users
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Inputs, last CERN environmental report
https://hse.cern/environment-report-2021-2022/emissions 

Scope 1

Scope 2
(previous years recomputed)

Scope 3
(excluding procurement)

Scope 3 
includes 
procurement
for past two years

https://hse.cern/environment-report-2021-2022/emissions
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Personnel statistics
■ How to distribute the footprint?

▶ Share it among the physicists using CERN
– CERN’s goal is to provide them data

– Well known numbers, by CERN and labs

– PhD student, post-doc, staff on 31st Dec

▶ https://cds.cern.ch/collection/CERN%20Annual%20Personnel%20Statistics 

LHC experiment users

Other-experiment users

Accelerator sector 
→ added to “other experiments”

https://cds.cern.ch/collection/CERN%20Annual%20Personnel%20Statistics
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Scope 1

 + 1.29t/phys (LHC or non-LHC)

 2.98t/phys (for non-LHC experiment users)

 18.35t/phys (for LHC experiment users)
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Global tendency:

Hypothesis: during shutdown electric consumption per physicist for non-LHC experiments 
is similar to LHC physicist consumption

Scope 2 (mostly electricity) 

2017 2018 2019 2020 2021 2022

Pure LHC

everybody

Cooling! 
→ LS with high consumption

Numbers 
retroactivaly 
increased (2017-
2020) in latest  
report 2021-2022
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■ Evaluate with another sharing:
▶ LHC data production: largest part of scope 2 → give it all to LHC users

▶ Comparing the two methods:
– LHC: [15, 27%] → 30%

– Non-LHC : [10,16%] → 20%

Scope 2 (mostly electricity) - Uncertainties 
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Scope 3

Adding procurement, from recent years
(not available in reports before 2021)

Some assumptions for early periods
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Construction of LHC
■ Not clear how to handle it

▶ Tunnel already existing (LEP)
▶ Amortisation period (how long?) or single shot at construction time?
▶ How to take into account the upgrades ?

■ Order of magnitude

→ Much smaller than yearly usage → choice to ignore it

▶ Philosophically not crazy: what matters today is new emissions
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Results & Uncertainties
Uncertainties

Methodology:
Comparaison btw 2 methods: 

LHC: [15, 27%] → 30%

non-LHC : [10,16] → 20%

Emission factors: (from GES1point5)
– Gases : 30%

– Electricity (FR): 10%

Results: 
(computing still to be included...)
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Results for LPCA

Just a single number to be provided:
▶ Number of LHC users that year

10 persons
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Astronomy

CPPM (fake LHC to see astro)

■ Takes into account telescopes (in space and on Earth) used in laboratory’s 
publications

■ Easy to use: just provide lab’s name
■ Emissions attributed with ratio of lab authors who published articles citing 

infrastructure and all authors in the world who published articles citing the 
same infrastructure

■ Amortisation : 38 years for telescopes and 18 years for satellites
■ Bibliometric data extracted from ADS
■ Does not include yet recent infrastructures like

Euclid, CTA, LSST, etc.
■ Ref : arXiv: 2201.08748 [astro-ph.IM]

https://ui.adsabs.harvard.edu/
https://arxiv.org/abs/2201.08748
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Implementing CERN reduction in Scenario1point5
That will ...

Answer to 
“our biggest GHG emission source is CERN, 
and they're going to cut back on gas, 
so we don't have much left to do for our 50% reduction?”

Raise awareness of the long-term consequences of our 
technological choices
(especially as the FCC proto-collab will be launched next year). 

So … What will the CERN footprint be in 2030?
CERN plans to reduce Scope 1 by 28% (wrt/ 2018) by 2025
→ Scope 1(2018) *28% / nb of phys = -5.8t
To be applied only if the reference year is not a LS
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Conclusion
 French research community got together in Labos 1point5 to tackle climate change:

▶ All research areas involved
▶ Started as grassroot initiative, now supported officially and encouraged by funding agencies
▶ Provides tools, methods, webinars, scientific papers, etc

 First step: standardised GHG emissions for all labs with single tool: GES 1point5
 Large database to analyse structure of research emissions:

▶ Importance of purchases
▶ Impact of various scenarios on travel emissions
▶ Large impact of big research infrastructures

– Includes already astronomy, CERN, HPC center

– More to come

 From this knowledge, call for action
▶ Labs designing GHG emission reduction plans (goal: -50% by 2030), simulating impact with 

Scenario 1point5
▶ Sharing experience with Transition 1point5

https://labos1point5.org/
https://apps.labos1point5.org/ges-1point5
https://apps.labos1point5.org/administration/all-scenarios
https://apps.labos1point5.org/transition-1point5


 

https://labos1point5.org/

https://labos1point5.org/
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Backup
 Numbers from slide 22
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