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• We scientists cannot continue « business as usual » 

Heavy rain, Hawaï, Mars 2021

Australian Fires (2019-2020)

Physical experience of climate change
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The foundation of Labos 1Point5 : March 2019
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An open source tool to assess the carbon footprint of research

➡ Provide a tool for research labs to 
measure their footprint by their own 

➡ Estimate the national footprint of an 
entire sector 

Research infrastructures 
Shared equipment

V2

V3

Buildings (electricity, heating, fluids) 
Travel (professional travel, commuting)

V1

Define a common protocol

Numeric and purchases

O.	Blanchard J.	Mariette



https://doi.org/10.1101/2021.01.14.426384

GES 1point5  : An open source tool to assess the carbon footprint of research

Preprint : [Mariette, Blanchard, Berné, Ben Ari et al. BiorXiv]



➡ GES 1point5 recommended by CNRS to ~1000 labs 
➡ 200+ labs engaged 
➡ ~30 completed 

GES 1point5  : An open source tool to assess the carbon footprint of research

Preliminary

Emissions	(kg)	of	research	labs	(n=27)
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➡ Experience collective deliberation on these topics in our research labs 

Audrey	Sabbagh	 Olivier	Ragueneau

Support

Investigate

Implementing the measurement and reduction locally, everywhere

‣ Pilot project (2021) : 17 labs over the 
territory in France will 1) measure their 
footprint with GES 1point5, 2) discuss at the 
scale of their lab reduction options. 
Financial support from CNRS. 

‣ Scale-up to the largest possible number of 
labs, in 2022
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➡ Sociological and ethnographical surveys in the scientific community

•  Online sociological survey (2020): random selection of 30k 
people in a controlled sample of 130k members of the 
academia : ~ 7000 respondents, i.e. ~25% response rate. 

https://labos1point5.org/les-enquetes

• Semi-supervized interviews  

• Field research

Milan	Bouchet-Valat	et	al.	

Antoine	Hardy	(Centre	

Emile	Durkheim)

24	%

8	%

47	%

16	%

5	%

Law,	economy,	Business HumaniXtes

Maths,	Physics,	Astronomy Health

Engineering	/	Biology

Milan	Bouchet-Valat

Understanding the social conditions leading production of knowledge and CO2

https://labos1point5.org/les-enquetes
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Do you think that climate emergency imposes profound 
changes to our professional practices ?

Yes, fully agree

Yes, mostly agree

No, mostly disagree

No, fully disagree

NA SociologyClimate Sci.Astrophysics

94 %

6 %

95 %

5 %

93 %

7 %

Climate emergency imposes deep 
changes to our professional practices

Preliminary surveys (2018 -2019)

Agree Disagree

Proportion of respondents

Understanding the social conditions leading production of knowledge and CO2
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Yes, this was the main 
reason 

In 2019, did you forego one or more business trips due to 
environmental considerations?

Yes, but this was a 
secondary reason 

No

Proportion of respondents 

 Milan Bouchet-Valat et al.

https://labos1point5.org/les-enquetes/enquete1-resultat

Understanding the social conditions leading production of knowledge and CO2
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➡ An apparent contradiction, with risks 

Do you think that climate emergency 
imposes deep changes to our 
professional practices ?  

YES ! 

In 2019, did you forego one or more 
business trips due to environmental 
considerations?  

NO !

Why are people in academia not changing their practices ?  

Understanding the social conditions leading production of knowledge and CO2
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• Academia is a global « Field of power » where social agents (here, members of the academia) 
compete to obtain various forms of « capital » 

• Capital in the field of academia is constituted by e.g. publications, citations, prizes, grants, etc.  

• If the obtention of capital in academia requires to spend CO2, agents will spend CO2 

Address this question with the tools of social science and statistics

Core concepts of field theory in sociology

Our definition of bibliometric capital

• We cannot include all forms of capital in a study, hence we focus on a specific one 

• « Bibliometric capital » is the ensemble of bibliometric indicators of an individual 

• Number of publications and H-index are a direct tracers of the bibliometric capital 

• Is the number of publications and H-index associated with emission of CO2 ?

Is the obtention of capital in the academic field associated with emission of CO2 ?

Compare H-index / number of publications with number of flights

Understanding the social conditions leading production of knowledge and CO2
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n=3648 

➡ Analysis of the data from the national sociological survey

Olivier Berné, Tamara Ben Ari, Lydiane Agier et Antoine Hardy

● Linear regression analysis  

○ Log(Publi / H-index) vs Log(Flights) 

● Included control variables 

○ Gender   

○ Age (18 to >60  by 5 yr steps) 

○ Disciplines   

● p<0.001 / R2 = 0.48 / 0.63 (Publi / H-index)

Understanding the social conditions leading production of knowledge and CO2
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➡ Analysis of the data from the national sociological survey

Olivier Berné, Tamara Ben Ari, Lydiane Agier et Antoine Hardy

n=1954 

● Strong publication rate and H-index are significantly 

associated with higher individual air-travel-induced 

greenhouse gas emissions 

● There is a carbon footprint associated to the construction of 

bibliometric capital 

● one way out, is to lower competition, and rethink criteria of 

evaluation, in favour of collaboration, with co-benefits in 

terms of well being and gender equality.  

● Linear regression analysis  

○ Log(Publi / H-index) vs Log(Flights) 

● Included control variables 

○ Gender   

○ Age (18 to >60  by 5 yr steps) 

○ Disciplines   

● p<0.001 / R2 = 0.48 / 0.63 (Publi / H-index)

Understanding the social conditions leading production of knowledge and CO2



O. Berné EAS 2021 

n=1954 

Too much pressure

Gender discriminations

298

comment

and 2. It is also striking that the difference in 
success rate between men and women from 
grandes écoles is larger than the difference in 
success rate of male and female university 
graduates. In a way, it seems that prestige 
tends to amplify the absolute success rate 
and the gender inequality at the same time.

Interiorization of gender biases by 
women
We now investigate how such biases 
are interiorized (or not) by women 
in the perception of their careers. In 
particular, we look at their perception of 
the compatibility of pursuing a career in 
academia with maternity. We asked in the 
survey if respondents “believe that having 
children can be an obstacle in their careers” 

and provided five possible answers: “yes 
certainly”, “yes most likely”, “not really”, “not 
at all” and “do not want to answer”. In Fig. 3 
we present the responses to this question as a 
function of gender. We find that the answer 
“not at all” is under-represented among 
women while the answer “most likely” is 
over-represented. The precise opposite 
trend is observed for men, although with a 
smaller significance. The overall statistical 
significance of these trends, however, is 
high, with P = 0.001. We can conclude that 
women fear the impact of having children 
on their careers more than men. This feeling 
translates into a real-life inequality: in our 
sample, 27.3% of male respondees have 
children while only 15.6% of women do 
(note that the age distributions in our sample 

for men and women are similar). This 
shows that gender equity in terms of familial 
achievements among astronomers is elusive, 
as is observed more generally in academia19. 
An additional interesting finding from our 
survey is that those who have children fear 
the effect of children on their career less 
than those who do not have children. This 
is a possible manifestation of bias: those that 
fear having children most either do not have 
children, or have changed careers and are 
therefore not included in the survey.

Conclusion
In conclusion, this study suggests that at least 
two forms of bias, namely elitism and gender 
bias, exist in hiring in French astronomy. 
Women declare having more difficulties 
in conciliating maternity and career. As a 
consequence, fewer women in astronomy 
in France have children than men. This 
could be because they fear that children 
will have a negative impact on their careers 
and/or because those who do have children 
are somehow ‘forced’ to leave academia. 
National committees (such as the CNRS) have 
acknowledged this issue for several years now 
(B. Mosser, private communication), hence 
one can hope that significant changes will be 
seen in the next decade. ❐

Olivier Berné! !�ᅒ and Alexia Hilaire
Institut de Recherche en Astrophysique et 
Planetologie, Université de Toulouse, CNRS, CNES, 
UPS, Toulouse, France.  
ᅒe-mail: olivier.berne@irap.omp.eu
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Fig. 2 | Success rates of our four different classes of applicants to permanent positions in astronomy 
in France. Success rates for men and women for applications from universities and grandes écoles to 
permanent positions in professional astronomy in France are shown. There is a difference of a factor of 
four in the success rate between the most unfavourable group (women from a university) and the most 
favourable group (men from a grande école).
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Fig. 3 | Results to the question “Do you believe that having children can be an obstacle in your 
career?” as a function of gender, shown as a table of standardized residuals. These are the differences 
between the observed count and expected count in the χ2 hypothesis testing, normalized to the standard 
deviation σ of the expected count. Positive (negative) numbers z indicate that an answer is over(under)-
represented in a population at z × σ. More precisely, these numbers are Z-scores, with |z| > 1.7 
corresponding to a probability P < 0.045 in a one-tailed normal distribution. The indicated P-value below 
the table concerns the results of the overall χ2 test of variables ‘gender’ versus ‘are children an obstacle?’.

NATURE ASTRONOMY | VOL 4 | APRIL 2020 | 296–298 | www.nature.com/natureastronomy

[N. Webb, SF2A 2021]

[Berné & Hilaire, Nat. Astr. 2020]

Enhanced footprint

Understanding the social conditions leading production of knowledge and CO2
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and 2. It is also striking that the difference in 
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success rate of male and female university 
graduates. In a way, it seems that prestige 
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sample, 27.3% of male respondees have 
children while only 15.6% of women do 
(note that the age distributions in our sample 
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achievements among astronomers is elusive, 
as is observed more generally in academia19. 
An additional interesting finding from our 
survey is that those who have children fear 
the effect of children on their career less 
than those who do not have children. This 
is a possible manifestation of bias: those that 
fear having children most either do not have 
children, or have changed careers and are 
therefore not included in the survey.
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In conclusion, this study suggests that at least 
two forms of bias, namely elitism and gender 
bias, exist in hiring in French astronomy. 
Women declare having more difficulties 
in conciliating maternity and career. As a 
consequence, fewer women in astronomy 
in France have children than men. This 
could be because they fear that children 
will have a negative impact on their careers 
and/or because those who do have children 
are somehow ‘forced’ to leave academia. 
National committees (such as the CNRS) have 
acknowledged this issue for several years now 
(B. Mosser, private communication), hence 
one can hope that significant changes will be 
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Fig. 2 | Success rates of our four different classes of applicants to permanent positions in astronomy 
in France. Success rates for men and women for applications from universities and grandes écoles to 
permanent positions in professional astronomy in France are shown. There is a difference of a factor of 
four in the success rate between the most unfavourable group (women from a university) and the most 
favourable group (men from a grande école).
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Fig. 3 | Results to the question “Do you believe that having children can be an obstacle in your 
career?” as a function of gender, shown as a table of standardized residuals. These are the differences 
between the observed count and expected count in the χ2 hypothesis testing, normalized to the standard 
deviation σ of the expected count. Positive (negative) numbers z indicate that an answer is over(under)-
represented in a population at z × σ. More precisely, these numbers are Z-scores, with |z| > 1.7 
corresponding to a probability P < 0.045 in a one-tailed normal distribution. The indicated P-value below 
the table concerns the results of the overall χ2 test of variables ‘gender’ versus ‘are children an obstacle?’.
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Enhanced footprint

Question current social conditions of production of 
astronomical  knowledge 

Understanding the social conditions leading production of knowledge and CO2
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• Total budget for 2 years : 320 K euros 
• Expected duration : at least 5 yrs 

➡ Creation of a « Groupement de recherche », i.e. a research project 
financially and logistically supported by 3 national institutions in France

• Core team 

Lead scientist : Tamara Ben-Ari (Agronomy)

Olivier Aumont (Oceanagraphy)
Olivier Berné (Astronomy)
Guillaume Blanc (Physics)
Odile Blanchard (Economy)
Milan Bouchet-Valet (Sociology)
Estelle Carciofi (Communication) 

• Scientific council 

Valérie Masson Delmotte (Climate scientist / IPCC)
Philippe Quirion (Climate economist)
Quentin Perrier (National council for climate)
Catherine Bourgain (Biology)
Hervé Lefebvre (ADEME)

Patrick Hennebelle (Astronomy)
Jerome Mariette (Computer Science)
Olivier Ragueneau (Oceanography)
Audrey Sabbagh (Biology)

https://labos1point5.org/rejoindre-gdr

Understanding the social conditions leading production of knowledge and CO2
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Labos 1point5 steering commitee

Odile Blanchard (Université Grenoble Alpes) et Olivier Aumont (IRD) – Coordination de l’équipe « Empreinte»
Milan Bouchet (INED) – Coordination de l’équipe « Représentations et pratiques »
Olivier Ragueneau (CNRS) – Coordination de l’équipe « Expérimentation »
Patrick Hennebelle (CEA) – Coordination de l’équipe « Réflexion »
Estelle Carciofi (CNRS) – Coordination de l’équipe « Communication » 
Jérôme Mariette (INRAE) – Coordination de l’équipe « Technique » 

Jérémie Bettinelli, Anne Sentenac, Patricia Gibert, Anne-laure Bauduin, Damien Cartron, Jean-pierre Chanet, Marianne De paepe, Didier Barret, Jean-marc Sinquin, Mickaël Pardé, Soizic Rochange, Isabelle Couchoud, Karin Dassas, Gabriel Soleil, Amandine Bonnet, Eric Villenave, Lola Falletti, 
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James, Fanny Van heems, Jardé Emilie, Pierre Gérard, Eric Maire, Cathy Grevesse, Hugues Hellio, Cuntz Matthias, Philippe Label, Aurélien Masseboeuf, Bernard Leca, Natacha Gondran, Julian Carrey, Sophie Rabouille, Valérie Reita, Héloïse Bastide, Eloi Olivier, Jean-marc Bonneville, Mario 
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