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SF2A ENVIRONMENTAL TRANSITION COMMISSION:
WHAT KIND OF ASTROPHYSICS RESEARCH FOR A SUSTAINABLE WORLD?

F. Cantalloube!, D. Barret?, M. Bouffard?, P. Hennebelle?, J. Milli', F. Malbet!, A. Santerne®,
N. Fargette®, S. Bontemps’, C. Moutou?, A. Mouinié?, H. Méheut®, A. Saint-Martin®? and
A. Hardy!°

Abstract. During its annual conference in 2024, the French Society of Astronomy & Astrophysics (SF2A)
hosted, for the fourth time, a special session dedicated to discussing the environmental transition within
the French astrophysics research community. This year had a special context: both the CNRS-INSU and
the CNES were preparing their scientific perspectives for the period 2025-2030 in the field of Astronomy-
Astrophysics (AA). In this proceeding, we first describe the main actions undertaken by the Commission
Transition Environnementale. Then, we summarize the discussions held during the half-day workshop, which
brought together about 100 participants, and point to forthcoming proceeding, reports and other related
resources. A key message is that the French A&A community is now fully aware that astronomical activities
simply cannot thrive indefinitely in the current situation, and seems now eager to seize the opportunity of
developing our profession towards a better social and environmental impact.
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1 Introduction

Since 2021, the SF2A annual Transition Environnementale workshops have been bringing the French Astronomy
and Astrophysics (A&A) community together to reflect on the means of action that exist, or need to be
implemented, to develop our professions, in terms of organisation and methodology, in the face of the impending
environmental and social crisis. During the 2024 workshop in Marseille (France), the focus was on how A&A
research operates in this context, which naturally places constraints on our working conditions: how to balance
our professional role as researchers/teachers and our social role, while respecting the need to change our approach
to work through (inter-)national commitments? In this context, the management methods currently in use in
higher education and research, in terms of recruitment, assessment and working conditions, do not appear to
be viable both at the level of the individual and at the level of research as a whole.

In 2024, the CNRS-INSU and CNES were both in the process of publishing their scientific prospective
reports in the field of Astronomy & Astrophysics. And in both cases, the exercise involved, for the very
first time, specific working groups dedicated to the questions of environmental impact: for the CNRS-INSU,
the Transition Carbone et Ecologique and Télescopes et Territoires chapters; for the CNES the Réduction de
Uempreinte environnementale des activités scientifiques spatiales chapter. In this report we summarise the
main messages emerging from these working groups, accompanied by the various contributions to the SF2A-S11
special session Transition Environnementale that enriched the discussions.
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2 Actions of the Commission Transition Environnementale

The Commission Transition Environnementale (special Commission for Environmen-
tal Transition) of the SF2A, was created following the first dedicated special session Q

at the SF2A 2021 annual conference online. The aim of the Commission Transition i”% C’ ’ )
Environnementale is to support the French Astronomy & Astrophysics research com- g g f z
munity towards a more responsible and resilient way of conducting research in the face < %} A :O—o'
of the various environmental crises underway. The commission’s activities are grouped > | [ fos 2
around different poles: (a) being a point of contact between researchers and the various "\19/\) -
research bodies, (b) studies & analyses, and (c) training, animation & awareness. Os

With the first organizing committee, gathering about 15 French researchers in A&A
from various institutes and working on diverse topics, we wrote in 2022 a letter of intent that explains which
actions the Commission Transition Environnementale plans to put in place. The |letter of intent (in French),
aims at ensuring a more virtuous environmental impact of the main missions and activities of the SF2A.

2.1 Web-page SF2A

To inform the French A&A community on the topics of climate change and environmental degradation, we
gathered on a single webpage statements, actions and communications led within the SF2A | list of sustainability
working group point of contact in French A& A institutes, information about administrative supervising institutes
(e.g. CNRS, CNES) and societies (e.g. EAS, IAU), information about collectives of researchers (e.g. Laboslpb,
A4E, S4F), and a large number of resources (from publications to raw climate data and tools to raise awareness).
All these resources can be found on the Commission Transition Environnementale| page of the SF2A website.

2.2 Survey SF2A-INSU

The SF2A Commission Transition Environnementale and the CNRS-INSU AA prospective working group Défi
climatique et écologique joined forces to propose a survey based on a 2019 survey led by P. Martin (IRAP)
and whose results were presented during the SF2A annual conference 2019 (Nice). The updated 2024 survey
is intended to all research staff, including technical, administrative, and non-permanent. In 2019, the survey
received about 500 answers within 40 institutes, representing a third of the French A&A community. The 2024
version has minor differences compared to the 2019 survey since the goal is to assess the evolution of thoughts
during the last 5 years. The survey addresses the themes of (i) research ethics & culture, (ii) raising awareness
& teaching, (iii) the notion of exemplarity, (iv) individual vs. institutional actions, and (v) career assessment;
along four parts (identity, awareness, affirmations and open-boxes). Results will be published in the CNRS-INSU
AA prospective long documents and by the SF2A (in September 2024, 400 participants contributed).

2.3 Next steps and actions

Among the next actions planned by the Commission Transition Environnementale, we intend to publish a
detailed comparison of the carbon footprint of French A&A institutes (Santerne et al., in prep.). We are also
establishing an environmental charter for the SF2A. Another project is to propose a survey focusing on early
career researchers facing a highly competitive environment, which is not in line with the willingness to reduce
one’s environmental footprint.

3 Special sessions during the SF2A annual conference 2024

As part of the leading actions of the Commission Transition Environnementale, we organized a half-day special
session dedicated to discussing environmental transition during the SF2A annual conference. In 2021 (online),
the goal was to gauge the community interest to go further into the environmental transition discussions and
actions, and we invited V. Masson-Delmotte for a plenary talk about the 6th assessment report of IPCC. In 2022
(Besancgon), the goal was to assess the carbon footprint of research in astronomy and we invited J. Knodlseder
for a plenary talk about the carbon footprint of research infrastructures for astronomy. In 2023 (Strasbourg), we
discussed the different action levers to reduce our carbon footprint at different levels and we invited E. Guilyardi
to talk about the CNRS ethical committee, on integrating environmental issues into conduct of research as an
ethical responsibility. In 2024 (Marseille), we focused on what sustainable future we want for our community.
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In the following, we provide a short summary of the discussions led during the 2024 Commission Transition
Environnementale session. A summary of the 2024 plenary talk can be found in 7.

Prospective CNRS-INSU AA The first contributions were focused on the Astronomie et Sociétés parts,
with chapters Transition Carbone et Ecologique (GT 12, Carbon and Ecological Transition, led by S. Bontemps)
and Télescopes et Territoires, Astronomie Participative (GT 13, Telescopes and Territories, Citizen Science, led
by C. Moutou). It is noteworthy the first time that working groups on such topics have been put in place.

The main tasks of the GT 12, which brought together 10 astrophysicists, were to (1) summarise existing
studies and initiatives to assess and reduce carbon and ecological impacts, (2) propose relevant indicators, policy
elements and scenarios for action, while ensuring the support of the community, and (3) suggest measures to
support the resilience of the A&A activities. The chosen methodology was to collect information and lead a
number of interviews with various actors of the French A& A research and gather its analysis in a document to
trigger debates and discussions. The |GT I2 summary report| is publicly available (in French).

The tasks of the GT 13 Télescopes et Territoires, Astronomie Participative, which brought together 9 astro-
physicists from different institutes, were to analyse the situations in which the worlds of professional astronomy
and society meet, and to suggest areas for improvement. The chosen methodology was to collect information
and knowledge from social sciences, to conduct several interviews with representatives of astronomical sites, and
to use community surveys in order to assess the level of awareness over our social impacts. The whole process
was followed and aided by a sociologist and historian P. Marichalar (CNRS-IRIS, author of La montagne aux
étoiles). The GT I3 summary report| is publicly available (in French). Many similarities between social and
environmental issues can be highlighted, especially in isolated sites.

Prospective CNES AA The second part focused on the 2024 CNES science prospective on the future of space
research and exploration in France, which has a special group called Réduction de l’empreinte environnementale
des activités scientifiques spatiales (SG5, Reducing the environmental footprint of space science activities,
coordinated by H. Méheut and B. Millet). Among the artificial satellite fleat, only 1.5% is dedicated to space
science. The first step was to assess the carbon footprint of satellites over their full life cycle, which appears
to be quite different from one type of satellite to another, but always dominated by manufacturing, Assembly
Integrating and Tests, and launch. A second step was to prepare the future trajectories of this space sector, in
its social role, pioneering role and responsibilities. The full CNES report|is publicly available (in French).

To complete the view of spatial activities and developments, in the frame of its scientific and social impacts,
we invited A. Saint-Martin, a sociologist specialized in the history of astronautics, to discuss how space is
becoming a kind of new Eldorado to be exploited, subject to promises of economic returns with an intensification
of space deployment in a logic of massive investment (including start-ups) and competition with other countries.
This deeply-rooted culture, however, is at odds with the current discourse, which sometimes ostentatiously
displays a space scientific activity that is nonetheless marginal, while evoking the importance of taking ecological
constraints into account. More information can be found in the book |Une histoire de la conquéte spatiale.

Early career researchers facing the environmental crises A third part was focused on the specific
situation of early career researchers (ECR) taken in the highly competitive academic system. The first pre-
sentation provided with general considerations about the ecological involvement of early-career researchers,
given by M. Bouffard on behalf of the young researcher multidisciplinary network of the Labosipoint5 collec-
tive. Two main points were raised on career-related topics: (1) the evaluation criterion of ECR are not in line
with the necessity of reducing one’s environmental footprint, and virtuous actions are often neither recognized
nor supported; (2) professional instability and lack of job security often enhances the environmental footprint,
particularly in the case of expatriation. This second point was specifically supported by evidence shown by
N. Fargette in a second presentation, raising the discussion on who should take responsibility for this carbon
footprint: individuals or the institutions that push them to emigrate? This discussion can be found in ?. All of
these points together create cognitive dissonance, loss of purpose and a sense of loneliness that can significantly
alter mental health.

Research actions: astronomy and ecology One new topic engaged during the session was the link between
research actions in astronomy and ecology. In the presentation, J. Milli introduced the actions led by the
Observatoire de Uenvironnement nocturne ¢ Grenoble (observatory of the night environment in Grenoble), a
structure in which astronomers collaborate with scientists of other domains (environment, ecology,...) about the


https://prospective-aa.sciencesconf.org/data/rapport_synthese_groupeI2_transition_carbone_ecologique.pdf
https://www.editionsladecouverte.fr/la_montagne_aux_etoiles-9782348079672
https://www.editionsladecouverte.fr/la_montagne_aux_etoiles-9782348079672
https://prospective-aa.sciencesconf.org/data/rapport_synthese_groupeI3_telescopes_territoires_astronomie_participative.pdf
https://sps2024.com/wp-content/uploads/CNES_RapportSPS2024.pdf
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harmful effects of light pollution. In this case, astronomical instruments are used to increase the data coverage
and quantification of light pollution in the Grenoble area. Associated with communication to the general public,
such action pushes towards concrete political actions at a local scale. More can be found in ?.

Reshaping research in astrophysics in the ecological transition era At last, we received A. Hardy, a
PhD student in sociology of science, whose work focuses on the conditions of scientific research in the context
of climate change using a qualitative survey methodology. In a talk entitled Decarbonising astrophysics and
the frontiers of scientific work, he highlighted the levers, barriers and concerns raised during internal discus-
sions within a French astronomy laboratory to implement structural changes that would be consistent with
decarbonising the research activities. Additional work can be found in ?.

This contribution was in line with the presentation given by P. Hennebelle, revealing some key points collected
from interviews with astronomers conducted by the working group ceeur de métier (core work) in astrophysics
of the Labos1point5 collective. Indeed astrophysics is using large infrastructures such as telescopes (accounting
for about 65% of its carbon footprint; ?), which questions the social utility and the necessary reductions in this
research theme (7).

An example of initiatives carried at the IRAP institute (Toulouse, France) was presented by A. Mouinié,
the IRAP environmental transition officer recruited in 2023. Following the development of a detailed carbon
footprint, four working groups were set up, focusing on (i) life at the institute, (ii) purchases, (iii) business
travels and (iv) low carbon science, to propose and analyse the impact of around 60 measures, submitted to
consultation meetings and a survey for laboratory members. As a result, a reduction of 7% /year until 2030 (wrt
2019) was voted, with an ensemble of 7 priority measures, distributed into 7 working groups working towards
their realisation. This whole work is associated with a number of actions to maintain motivation and exchanges,
while contributing to IRAP’s reputation and image as a leading laboratory in the field of transition issues.

Ma Terre en 180 minutes In addition to the usual contributed talks and discussion, we organized sessions
of the workshop Ma Terre en 180 min (“My Earth in 180 min”; ?), a collaborative role play game to build
scenarios for reducing the carbon footprint of research, in its Astronomy € Planets game board version. The
2h-long sessions took place during lunch breaks (lunch boxes were provided), from Monday to Thursday. Seven
tables were animated, each table gathering 6 people managed by one or two trained animator. In total, 45
attendees of the SF2A conference participated to the MT180 game (10% of the total on-site participants).
Outcomes of this massive session focused on research in astronomy are gathered in 7.

4 Conclusions

In recent years, the French academic system has witnessed an important development around the themes of the
environmental transition. The majority of researchers are now aware of the consequences of the environmental
crises for the society and for their research. Institutes and research areas have measured and quantified their
ecological footprint (in carbon dioxide equivalent). After awareness and measures, the French academic system,
and in particular the A&A community, is on the verge of committing itself to concrete actions, as shown, for
example, by the ubiquity of the environmental constraints in the scientific prospective studies.

The past and present members of the Commission Transition Environnementale would like to warmly thanks the SF2A members
of the bureau for their support in officially setting up the commission. The S11-SOC would like to thank the members of the SOC
and LOC of the SF2A-2024 Conference for accepting the session organisation and for ensuring the smooth running of the session.
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