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Where do I come from ?
● Master in Applied maths then PhD in signal/image processing in 

a neuroscience lab (2007)
● Assistant prof in computer science, LSIS, Marseille (2009)
● Now in Institute of Neuroscience of la Timone, Marseille (2018)
● Interdisciplinarity: modelling and understanding the shape of 

the brain ; application in clinics
But also more fundamental research: spectral analysis of 
graphs and surfaces



  

More concretely

Biondi et al, Am J Neuroradiol, 1998

Lefevre et al, Cereb Cortex, 2016
Courtoisie G. Auzias

Tallinen et al, Nat Phys, 2016

De Romero et al, EMBO J, 2015



  

A Satori

Mer de Glace, Chamonix, 2017



  

After the Satori



  

After the Satori

Climate change…

… but also biodiversity and resources



  

Anthropic nature of climate change

Antarctic temperature and CO2 in the 
past 800,000 years

2023 : 
420ppm



  

Another perspective

Adapted from Fig TS9
https://www.ipcc.ch/report/ar5/wg1/technical-summary/ 

Anthropogenic and natural forcings Natural forcings only

https://www.ipcc.ch/report/ar5/wg1/technical-summary/


  

A last one



  

Consequences

Adapted from Fig 5 https://www.ipcc.ch/report/ar6/syr/figures/figure-spm-5   

https://www.ipcc.ch/report/ar6/syr/figures/figure-spm-5


  

Rediscovering the 70’s

Population PollutionPopulation

Capital Agriculture/Land

System dynamics (J. Forrester, ~ 1950)



  

Rediscovering the 70’s



  

Rediscovering the 70’s



  

Rediscovering the 70’s
‘Qu’une recherche de pointe soit associée à une véritable menace à la survie de l’humanité, une 
menace même à la vie tout court sur la planète, ce n’est pas une situation exceptionnelle, c’est une 
situation qui est de règle. [...]. Je ne veux pas dire par là que la seule cause de tous ces maux, de tous 
ces dangers, ce soit la science. Il y a bien entendu une conjonction de plusieurs choses ; mais la science, 
l’état actuel de la recherche scientifique, joue certainement un rôle important.

[…]

Ainsi, depuis un an ou deux, je me pose des questions. Je ne les pose pas seulement à moi-même. Je 
les pose aussi à des collègues et, tout particulièrement depuis plusieurs mois, six mois peut-être, je 
profite de toutes les occasions pour rencontrer des scientifiques, que ce soit dans les discussions 
publiques comme celle-ci ou en privé, pour soulever ces questions. En particulier : « Pourquoi faisons-
nous de la recherche scientifique ? » Une question qui est pratiquement la même peut-être, à longue 
échéance du moins, que la question : « Allons-nous continuer la recherche scientifique ? » La chose 
extraordinaire est de voir à quel point mes collègues sont incapables de répondre à cette question.’

https://www.cairn.info/revue-ecologie-et-politique-2016-1-page-159.htm 

https://www.cairn.info/revue-ecologie-et-politique-2016-1-page-159.htm


  

Rediscovering the 70’s
‘Au début, nous pensions qu’avec des connaissances scientifiques, en les mettant à la disposition de 
suffisamment de monde, on arriverait à mieux appréhender une solution des problèmes qui se posent. 
Nous sommes revenus de cette illusion. Nous pensons maintenant que la solution ne proviendra pas 
d’un supplément de connaissances scientifiques, d’un supplément de techniques, mais qu’elle 
proviendra d’un changement de civilisation. C’est en cela que consiste le changement d’optique 
extrêmement important. Pour nous, la civilisation dominante, la civilisation industrielle, est condamnée à 
disparaître en un temps relativement court, dans peut-être dix, vingt ou trente ans… une ou deux 
générations, dans cet ordre de grandeur ; parce que les problèmes que pose actuellement cette 
civilisation sont des problèmes effectivement insolubles. Nous voyons maintenant notre rôle dans la 
direction suivante : être nous-mêmes partie intégrante d’un processus de transformations, de ferments 
de transformations d’un type de civilisation à un autre, que nous pouvons commencer à développer dès 
maintenant. Dans ce sens, le problème de la survie pour nous a été, si l’on peut dire, dépassé, il est 
devenu celui du problème de la vie, de la transformation de notre vie dans l’immédiat ; de telle façon 
qu’il s’agisse de modes de vie et de relations humaines qui soient dignes d’être vécus et qui, d’autre 
part, soient viables à longue échéance et puissent servir comme point de départ pour l’établissement de 
civilisations post-industrielles, de cultures nouvelles.’

https://www.cairn.info/revue-ecologie-et-politique-2016-1-page-159.htm 

https://www.cairn.info/revue-ecologie-et-politique-2016-1-page-159.htm


  

What are the directions, now ?
● Hard to imagine a post-industrial and anti-science 

civilisation à la Grothendieck... 
● Which scale(s) for action ? (local to worldwide)
● What role do scientists play ? 
● Which political regime do we wish ?
● ….



  

World Scientists’ 
Warning to 
Humanity:
A Second 
Notice, Ripple et 
al + 15.000 
scientists

2018 2019

Atecopol 
Toulouse
founded

Atecopolam 
founded 

Labos1point5

2020 2021 2022

Round trable XR  
during UICN 

2023

Scientists on trial
Museum histoire naturelle

The 6 last years in brief

Geologist R. Abramoff 
fired from her lab

2024



  

1st answer : scientist rebellion



  

Plurality of engagements



  

Non Violent Civil Disobediance
● « Simple » solution : 

– Targets are obvious (fossil fuel companies...)
– More and more accepted (~ 50 % of scientists willing to participate, according to 

https://osf.io/preprints/psyarxiv/73w4s )
– More and more documented and scientifically studied (Bennett et al, Lancet, 2020 ; 

Racimo et al, Elife, 2022… )
● But :

– Outside France, risks can be high (R. Abramoff in USA)
– Requires to be clear with notions such as neutrality
– Be carefull with authority positionning (same as « merchants of doubts ») 

https://osf.io/preprints/psyarxiv/73w4s


  

Neutrality and science
●  « As a researcher, the idea of beeing separated of the real world is just an 

illusion. I need money for myself, my grants. I belong to a scientific community 
with issues of influence, power etc. »

● Realizing the sociological component of science, one can try to identify 
structuring forces, values (= what is desirable or influent in our field) that are 
epistemic or contextual and how they can be influenced mutually (see T. 
Kühn, H. Longino, L. Coutellec).
Examples : preciseness, simplicity, efficiency... (epistemic)
equity, justice, transparency... (contextual)
efficiency can be both (see later)… 



  

Neutrality and science
« Scientific statements are distinguished from other discourses by the requirement 
to take account of the facts, without distorting them, which presupposes being 
aware of the insidious ways in which our values and interests can bias our 
view of the world. This is Weber's ideal of axiological neutrality. It therefore 
concerns the research process itself, centered on fact-finding and analysis. But 
upstream, Weber acknowledges the role of values in the selection of problems 
deemed worthy of study, and downstream, he recognizes the right of scientists to 
defend their convictions in the public arena. On the other hand, it considers that 
academics should refrain from doing so in the context of their academic 
activities, as students do not have the same right to speak as they do. The extent 
to which we have moved away from this demanding and nuanced concept: by taking 
for granted the neutrality we're trying to achieve, we are depriving ourselves of the 
reflexivity we need to attain it. »
A. Berlan, Comment l’idée de neutralité scientifique nous aveugle, 2023



  

2nd Answer: individual redirection in our field

« It is well known that Information technologies are 
dematerialized. Computer Science is the future ! »

« We can develop more efficient softwares and 
machines ! »

« Quantum computing, AI etc will change the game ! »

…. Till I met 



  

Environmental impact of ICT

4 % of global GHG
Rapid increase ~9 % /year  



  

Narratives of ICT’s role in climate change

=> Efficiency => Sobriety



  

Teaching issues 

Evoked difficulties :

● Legitimacy to teach such subjects
● How to make room in educational 

program
● What room in educational 

programs (with societal and 
ethical) ?

● Teach university staff
● From knowledge to skills



  

Teaching issues 

Article reading

Energy consumption



  

AI and/for environment

Vinuesa et al, 2020

Benefits of ‘Artificial 
Intelligence’ Tension

Strubell et al, 2019

Impact of training a 
large neural network



  

AI and/for environment
● Litterature in ML/DL suffers from biases (techno-

optimism) or ignorance 
– Analysis of ~ 60 articles with applications in transportation, 

smart cities
– No mention of negative impacts in terms of GHG emissions

● No clear methodology in the community of AI to assess 
the pros and cons of a new technology for environment.



  

AI and/for environment
● Impacts need to be more quantified, not only GHG 

emissions (LCA methodology, ISO 14040)
● Difficulties

– Lack of data (industrial secret)
– Hard to anticipate large change
– Who will decide at the end wether a technology or 

product need to be deployed ?



  

AI in the lab
● Summer 2023, 3 months internship by Nathan Lemmers (INSA)
● Several questions :

– What is the environmental impact of AI in a neuroscience lab ? 
(quantitative)

– What is the sociological impact of AI ? (qualitative)
● Underlying hypothesis and long term objectives : 

– We cannot decrease the impacts of a lab through an authoritarian action
– We may try by engaging all the community in a reflexive approach : 

understanding individual and collective values, attachments, 
dependencies… 



  

LCA for AI (Machine Learning)

Ligozat, Lefevre, Bugeau, Combaz, 2022

● A lot of unknown impacts

● Several tools for the use phase, mostly 
training :

Code carbon, Eco2ai, Carbontracker, 
GreenAlgorithm…

● Methodologies vary (CPU/GPU, proxy of 
Energy

● Results vary w.r.t ground truth (physical 
wattmeters)

 



  

Energy consumption (training)
● Comparison of 4 Tools + 1 by Nathan + wattmeters (grid5000)
● 4 algorithms

All the models underestimate 
passive consumption !



  

Qualitative study
● 7 semi-directive interviews with AI users
● 3 main axes 

a) what use ? b) how it changed research activity ? c) what future for AI ? 

● 3 main narratives: 
ecological (“DL consumes a lot of energy”), techno-solutionist (“AI is necessary for 
health”), ethical (“How to conciliate privacy and openness ?”)

● Values associated to AI, following Birhane et al, Values encoded in ML, 2022:
performance, efficiency, understanding, useful, open/shareable, few resources...

Marie Jacqué



  

« Machine learning currently exerts an outsized influence on the 
world, increasingly affecting institutional practices and impacted 
communities. It is therefore critical that we question vague 
conceptions of the field as value-neutral or universally beneficial, 
and investigate what specific values the field is advancing. »

The model uses less of some resource, (e.g., data, energy, 
label, memory, cost), is fast, or has reduced training time.

● Efficiency is commonly referenced to indicate the ability to 
scale up, not to save resources.

● A more efficient inference method allows you to do inference 
in much larger models or on larger datasets, using the same 
amount of resources used previously, or more (Jevon’s 
paradox = rebound effect).

● 84% of papers mention valuing efficiency, but only 15% of 
those value requiring few resources.

● Annotation scheme for studying the values in research articles

● Applied on 100 highly cited papers (ICML, NeurIPS)

● Societal need in 15 % and negative potential in 1 % + 59 values. 

● Link between universities and tech companies

Efficiency



  

3rd Answer: collective redirection of our field



  

What neuroscience in the 
Anthropocene Era?

1. Applications of neuroscience to environmental 
crisis

2. Decrease the environmental impact of 
neuroscience

3. Which collective future for neuroscientists ?
Reflexivity, debates 

https://zenodo.org/records/10122489 

D. Schön M. Mercier

https://zenodo.org/records/10122489


To summarize

WP1 : Applications to 
environmental issues
« normal science »

WP2 : Environmental 
impact

WP3 : Which future 
for neuroscience?
Reflexivity, debate 
and prospective  

« Zombie » 
neuroscience

Environment, 
Society,...

Direct
impacts

Indirect
impacts

Redirected 
Neuroscience
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