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One of the greatest challenge in human history



« Between social and planetary boundaries lies an 
environmentally safe and socially just space in 
which humanity can thrive »  
K. Raworth

Challenge of making human activities 
sustainable…

What about research? 

What is a sustainable research?



Research as a human activity

• The specificity of research is to produce a common good: scientific 
knowledge 

• In different ways, it has positive and negative impacts on the 
environnement  

• How should we consider these impacts from a sustainability 
perspective?



COMETS (Ethics Committee of the CNRS)

« Taking into account the environmental impact of research 
should be considered as part of research ethics, in the same 
way as respect for human beings or experimental animals » 



A collective responsibility

• To minimise our negative impacts while enhancing the positive ones 

• This concerns not only our research practices (day-to-day) but also 
research topics and the ways of tackling them



Reduce impact of research practices

• Energy consumption  

• Travels 

• Purchases of goods and services 

• Use of digital technology…

=> understand and quantify the environnemental footprint 
of research.



• It is essential to quantify and understand the carbon footprint of research, its 
determinants, uncertainties and heterogeneity. 

• Implementing locally designed and deliberate solutions in research laboratories, to re-
appropriate our laboratories as decision-making centres for the organisation of scientific 
work. 

• Organising reflective work on the coherence, responsibility and ethics of research in 
relation to the low-carbon transformation of our societies.

Guiding principles

A national cross-disciplinary collective of academic 
researchers/staff 



Research group Think tank

~ 800 members in total



Footprint 
Estimating and analysing the 
carbon footprint of research.

Transition 
Supporting and studying ecological 
transition of laboratories

Teaching 
facilitating the teaching of ecological issues in 
higher education and producing teaching content

Communication 
Communicating and raising awareness of the 
collective's objectives

Research group



1 - Quantify GHG emissions 

2 - Quantify reduction strategies 

3 - Network laboratories 

Digital tool by and for research



• A free, open-source web tool 

- Standardised methodology: 

• Complies with international standards (GHG Protocol)   

• Incorporates elements specific to research laboratories 

• Current scope:  

- Buildings (electricity, heating, cooling, water, construction) 

- Travels and commuting 

- Computing equipment 

- Purchases (goods and services) 

• Translated in english
https://apps.labos1point5.org/ges-1point5

GES 1point5

J. Mariette et al., Env. Res. 2022

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


GES 1point5 - Community

 - 900 laboratories 
 - 1800 GHG inventories 
 - Data analysed (research group)



GES 1point5 - Results

Carbon footprint

• Analysis and diagnostic tools 

• Decision-making support



1 - Quantify GHG emissions 

2 - Quantify reduction strategies 

3 - Network laboratories 

Digital tool by and for research



Scenario 1point5

• Simulating trajectories for changes in the 
laboratory's carbon footprint through the 
implementation of reduction measures 

• Sharing these reduction scenarios with staff 

• Quantitative guidance for decision-making 

• Encourage actions



1 - Quantify GHG emissions 

2 - Quantify reduction strategies 

3 - Network laboratories 

Digital tool by and for research

Prototype - available soon



T. Ben Ari, Nature Reviews physic. 2023 

• Major differences between laboratories 

• Purchase (40%) and travels (25 %) dominate 
the carbon footprint 

• Research Infrastructures not included

Carbon footprint of laboratories

 ~1000 t CO2e/yr per laboratories 

 ~7.3 tCO2e/yr per capita
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Purchases footprint - reduction scenarios

Demand-driven mitigation strategies can achieve a 20% reduction in the 
total footprint (-40% in the footprint of purchase)

M. De Paepe et al., Biorxiv 2023

+50% of equipment life-time

50% pooling of lab equipment

Replacing 80% of plastic by glass

75 % vegetarian catering

-50 % in furniture purchase

-50 % in IT purchases
-50% in consumable purchases

Science and 
technology

Humanities and 
social science

Life and health 
sciences



Travels footprint - reduction scenarios

Europe : 50% reduction by 2030 (Paris 
agreement) 

● 50% reduction in the number of long-
haul flights + minimum allowable 
distance of 1,500 km for aviation 

● Quota of 4,500 km per agent + 
minimum distance for aviation 

● -50% in the number of missions

T. Ben Ari, G. Lefort et al., Subm. to Environmental 
Research letters



Use of plane by discipline 

Blanchard et al. , PLOS Climate 2022 



Use of plane by status

Blanchard et al. , PLOS Climate 2022 



Differences in footprint by laboratories
French Astrophysics Labs

Buildings Travels  Commuting Purchases Computing

Share of GHGI Average ~ 6.8 t CO2eq. / cap. 

Courtesy A. Santerne



Evolutions of the tools

• Research infrastructures (CERN, astronomy, 
computing infrastructures) 

• University version  
• International versions (US, Germany, Switzerland, 

UK) 
• Environmental footprint: 

- Broadening the current climate focus 
- Other planetary boundaries (biosphere, pollution, 

water…) 
- Material footprint



Research topics and ways of tackling them

• Short term impact (energy consumption, pollution etc…) 

Use of large-scale equipment: telescopes, satellites, oceanographic vessels, super-
computers, computer modelling, field surveys 

• Foreseeable effects in the longer term (= impact that the use of the produced 
knowledge could have) negative or positive  

Propose new representations of the world,  

Support a particular model of society,  

Guide the choices made by public and private players,  

Underpin technological or conceptual innovations.



Including research infrastructures

• Including large research infrastructures 
• 1760 persons with ~35% astronomers  
• Average ~20 t CO2eq. / cap. 

French Astrophysics Labs

Courtesy A. Santerne



Research topics and ways of tackling them

• Short term impact (energy consumption, pollution etc…) 

Use of large-scale equipment: telescopes, satellites, oceanographic vessels, super-
computers, computer modelling, field surveys 

• Foreseeable effects in the longer term (= impact that the use of the produced 
knowledge could have) negative or positive  

Propose new representations of the world,  

Support a particular model of society,  

Guide the choices made by public and private players,  

Underpin technological or conceptual innovations.



Research topics and ways of tackling them

• Favour collaboration instead of competition  

• Maximise use (scientific return) of existing infrastructures, data… 

• Reduce the pace! (slow science): improve quality and creativity 

• Can we sometimes consider that we know enough?

Mitigate "short term" impacts



Research topics and ways of tackling them

« The aim is to integrate impacts into the very process of developing 
knowledge, to explain the reasons behind the choice of a particular 
subject, to imagine possible futures, etc. » 

Longer term impacts: effect of the knowledge itself

COMETS (Ethics Committee of the CNRS)



• What needs does the research address? => Social utility  

• What could be the effects of the knowledge that will be produced?  

• How might the research change today's reality, and in what ways?  

• Is it likely to support a particular model of unsustainable consumption or 
production?  

=> broaden the vision of the relevance of research work

Research topics and ways of tackling them
Longer term impacts: effect of the knowledge itself



Research has also positive environnemental impacts!

Collective responsibility to act as a sentinel 

• Alert on the existence of risks 

• Inform public decisions by a rigorous assessment 

• Help to discern miracle solutions, false promises



The Atécopols are interdisciplinary groups of local scientists in Toulouse, Aix-Marseille, Montpellier, 

Paris, Rennes, Dijon and Bordeaux working on the many aspects linked to ecological crisis.

Political ecology workshop

• Expertise 

• Action research 

• Art-science explorations 

• Institutional, academic training

• Scientific events 

• Conferences and public debates 

• Intervention in media

https://atecopol.hypotheses.org/

https://atecopol.hypotheses.org/


• Sustainable agriculture 
• Anthropocene 
• Biodiversity 
• Compensation  
• Eco-responsible construction 
• Green growth 
• Dematerialization  
• Sustainable development 
• Eco-citizen 
• Circular economy 
• Ecopsychology 
• Decarbonised energy 
• Green finance 

• Green nationalism 
• Human nature 
• Carbon neutrality 
• Nuclear 
• Public policy 
• Awareness 
• Corporate Social Responsibility  
• Tourism 
• Transition 
• Clean vehicles 
• Sustainable cities

A manual for intellectual self-defence

A collective work from 35 scientists



Find new knowledge to help us understand socio-environmental challenges 
and the solutions to meet them 

• Strengthen interdisciplinary bridges to face major systemic issues 

• Include other stakeholder in the choices of research orientation (citizen, 
associations) and carrying out research itself (post-normal science) 

• Favour research programs targeted to « priority issues »

Research topics and ways of tackling them
Positive environnemental impacts



A public contribution to propose new research directions that break with 
the predominantly technical proposals, which dramatically underestimate 
the scale and nature of the changes that need to be made.

An alternative research program to Horizon Europe


written by students, researchers and associations

together for responsible 
and committed 
research



Health

Agriculture

Energy - housing - mobility

Natural ressources depletion -  
IT usage - Economy - Democraty



There are no ready-made or universal answers to these 
many questions, which involve different visions of the 
world and, for the most part, a complex hierarchy of 
priorities.

=> Multiply spaces for discussions at all level of research from lab to 
international community and also and out of research community



Thank you



Action research is a research method that aims 
to simultaneously investigate and solve an issue.


 In other words, as its name suggests, action 
research conducts research and takes action at the 
same time. It was first coined as a term in 1944 by 
MIT professor Kurt Lewin.A highly interactive 
method, action research is often used in the social 
sciences, particularly in educational settings. 
Particularly popular with educators as a form of 
systematic inquiry, it prioritizes reflection and 
bridges the gap between theory and practice. Due to 
the nature of the research, it is also sometimes 
called a cycle of action or a cycle of inquiry.



It is a problem-solving strategy appropriate when:  

"facts are uncertain, values in dispute, stakes high and decisions urgent" 

Such constraints are typical of environmental problems, from climate change, through the 
dumping and contamination of toxic waste, to the installation of nuclear power stations.  

In those situations, post-normal science recommends the participation of an "extended 
community of peers", made up not only of scientists, but also of other legitimate players, 
i.e. all the people involved in the problem, who will help to ensure the quality of scientific 
reflection.

Post-normal science


