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CONTEXT OF THE PRESENTATION (1)

» Prospective exercises are
organizations — schedule (year of exer

» Exercises with different outlines depending on the organization, but aimed at
determining the major scientific priorities for the next 5 years, taking into account
the financial, HR, geopolitical and (new!) environmental contexts

» Mileage obtained in these studies are based on the French situation. It may‘vary
depending on country, but the conclusions apply to alll



CONTEXT OF THE PRESENTATION (2)

INFRA

» Astrophysics division of the Institut Terre et L
Recherche Scientifiqgue (CNRS) — GROUND INFRASTRL

» Study groups on ecological fransition - similar methodologies but broader scope
on the CNES side

» INSU/CNRS: community surveys, interviews with laboratory directors, scientific
councils in various fields (e.g.: Sun-Earth program), INSU sub-directorates, Ministry of
Research staff with links to astrophysics

» CNES: interviews with a wide range of players in the space industry (laborgfories,
CNES, companies, e.g. Thales/Airbus), as well as IPCC members, sociologists and
stfudents



SCOPE OF WORK

» Work based on scientific studies and work (interviews, survey

» Seeking the impacts on all planetary boundaries (though not all easily quantifiable
in this context)

» Scope reduced to greenhouse gas emissions (GHG) in these studies




» Global climate change and the seriousness of its
consequences are undeniable

» Strong responsibility towards future generations

CLIMATE CHANGE: A SOCIETAL CHALLENGE
AND AN EMERGENCY

After Minucci, G. (2021)
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A SOCIETAL AND INSTITUTIONAL IMPERATIVE

ernment's low-carbon strategy

» Carbon neutrality by 2050 and a 40% reduction by 2030 El“l"ﬁh"iﬂﬁ'ﬁii""""""""Jc_imn K- @
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A FEW RECENT RESULTS (1): WE'RE NOT ON
THE RIGHT TRACK!

Carbon footprint of Space Astrophysics facilities Carbon footprint of of French
astrophysics laboratories, including

infrastructures (not fully consolidated)
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» 1/3 laboratory activities (mainly’purchases and
travel - intercontinental flights
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A FEW RECENT RESULTS (2): WE'RE NOT ON
T TRACK!
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» we need to reduce the impact of Researc

» Eco-design cannot reduce the impact by more than 20%
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» The decarbonization of society will be gradual, with an uncertain impact on Research

Infrastructures and space industries

Knddelseder et al. (2022)
Santerne et al. (in preparation)

Evolution of estimated carbon footprint of the French contribution to astrophysical infrastructures over

2019-2034 (not fully consolidated)
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MAIN FINDINGS OF THE CNES EXERCISE (1)

Typology of space projects: OASIS Tool developed by CNES

Cc
# Type Coopéra. Gabar. Lance. Durée dével. 3:':':_ 2

t
1 LEO France 1 000 kg S.Am. 10 ans 10 ans M
2 LEO Europe 1 000 kg S.Am. 12 ans 10 ans M
3 LEO Asia 1 000 kg Asia 14 ans 10 ans M
4 LEO N. America 2 000 kg N. Am. 15 ans 5 ans M
D LEO Europe 200 kg S.Am. 14 ans 5 ans S
6 LEO France 10 kg S.Am. 4 ans 2 ans S
7 LEO France 10 kg Kaz. 4 ans 2 ans S
8 LEO France 50 x 30 kg Japan 6 ans 8 ans M
9 LEO France 12 x 300 kg S. Am. 6 ans 10 ans M
10 L2 World 4 000 kg N. Am. 25 ans 15 ans L
11 L2 Europe 4 x 1500 kg S.Am. 25 ans 15 ans L
12 Rover N. America 400 kg N. Am. 10 ans 4 ans M

13
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MAIN FINDINGS OF THE CNES EXERCISE (2}

Typology of space projects:. OASIS Tool developed by CNES

C
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» Carbon footprint per kg decreases sharply with total

» Risk of rebound effect!




MAIN RECOMMENDATIONS OF THE
CNES TRANSITION GROUP

» Target o
» Set carbon budgets for emissio
» Define and select missions, guide R&D, within the limits of tt
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» Raise awareness and train all stakeholders in environmental transition

» Optimize existing mission operating times
» Better use of scientific data
» Share and limit ground infrastructures used to prepare space missions (e.g. clean rogs)
» Reuse, recycling and eco-design

» Promote cooperation, share data and reduce competition




MAIN RESULTS OF THE INSU EXERCISE (1)

Laboratory directors' level of commitment

18 French Astrophysics Laborc
approached (16 participated to interview

» Laboratory’s director role: awareness,
commitment and action
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» Level of commitment: from “OK but
concerned” to “Convinced but with few/no
sfrong concrete actions”

Note 0: Non-parficipation
Note 1: against faking actions
Note 2: OK but actions limited to buildings and IT

Note 3: Ok for strong reductions/ut far behind

— ) schedule
> Limited action, hompered by lack of Note 4. Convinced of strorfig actions and committed

guidelines from CNRS and INSU headquarters but with limited concreté results so far

Note 5: With strong concrete results (e.g. carbon quota
for travel)



MAIN RESULTS OF THE INSU EXERCISE (2)

Some important results of the community survey — 300 respondents
but committed to the cause(?)

Knowing that 70% of GHG emissions are If we don't make our ecological We can continue to carry out high-
due to research infrastructures, | support transition now, it will be imposed on us quality research, competitive at the
the notion of reducing the number of later, and not in the way we would like highest level, with the least
instrumental projects environmental impact
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Bl strongly agree somewhat disagree
B somewhat agree B sirongly disagree
P moderately agree B no opinion




MAIN RECOMMENDATIONS OF THE
INSU/CNRS TRANSITION GROUP (1)

See report for concrete recommendations

Science and major scie
» Evaluate scientific efficiency with sustainable develop
» Check HR and budget to build and operate the current projects

» Avoid instrumental duplication by strengthening collaboration between
countries and agencies

» Significantly increase scientific return
» Support efficient and rapid scientific exploitation

» Overcome the logic of productivism and carbon emissions (publications,
international conferences, multiplication of instruments)



MAIN RECOMMENDATIONS OF THE
INSU/CNRS TRANSITION GROUP (2)

See report for concrete recommendations

» Carry out G
» Evaluate the Lifecycle analysis of ground anc

» Disseminate and raise awareness among all personnel

» Reduce GHG emissions without impacting research activity
» Reduce long-haul flights and favor rail travel
» Increase mission efficiency
» Reduce energy consumption in buildings
» Reduce the impact of purchasing (e.g. eco-conception, reuse)

» Manage the rebound effect (in particular of digital innovations)



MAIN RECOMMENDATIONS OF THE
INSU/CNRS TRANSITION GROUP (3)

See report for concrete recommendations

feams on

» Spreading strong messages
» Spreading the example of our actions
» Talk on the Universe, our Origins and the absence of Planet B
» Give rational perception of “space”, often seen as a new Far West, epic and enviapté

» Influencing infernational choices

» Influencing major European and International organizations (ESA, ESO, ...)

» Ensuring the infernational community is also ready to act



CONCLUSIONS

A U L

progress:.
» We need to overcome our fears of scientific dropping

» we need to act now and act decisively!

» We need to revise our “software” at all levels while restoring meaning to our
commitment as researchers

» To achieve this, we need to make strong, well-funded (scientific) choices:
» Doing (much) better with less (impact)

» Setting an example to restore meaning



LINKS TO REPORTS — IN FRENCH FOR NOW

TRANSLATION EXPECTED BEGINNING OF 2025
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CNRS/INSU

https://prospective- CNES - Pages 209-219"
aa.sciencesconf.org/data/ra hitps://sps2024.corm/wWp-
pport_synthese groupel? tra content/uploads/CNES
nsitfion _carbone _ecologigue. RapportSPS2024.pdf

pdf


https://prospective-aa.sciencesconf.org/data/rapport_synthese_groupeI2_transition_carbone_ecologique.pdf
https://sps2024.com/wp-content/uploads/CNES_RapportSPS2024.pdf

QUESTIONS

» Shouldn't we impc
proposal, the carbon footprin
tools) and that this becomes a major issue in selectir

@ w

» Shouldn't we start to evaluate how many research infrastructure (space mission or
ground instruments), Mankind can afford without enhancing the global warming?

» Shouldn't we start evaluating the benefits of Al in our domain versus its carbon
footprinte



