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What is Labos 1point5 ?

footprint of research » :
* Created March 2019
(op-ed in Le Monde & website with call for participation)
* Networks of people, labs and initiatives
~4000 following our work

\\\\\

2. A research project called GdR (Groupement de Recherche)
* Created in Nov. 2021
« ~250 participating in research activities (all gender, discipline, age)
 Scientific publications on the evaluation and analysis of research carbon footprint



The « principles » of Labos 1point5

* |tis essential fo quantify and understand the carbon footprint of research,
its determinants, uncertainties and heterogeneity (separating the true from
the false on this subject)

* Implementing locally designed and deliberated solutions in research
laboratories, to re-appropriate our laboratories as decision-making places

* Organize reflexive work on the coherence, responsibility and ethics of
research in relation to the low-carbon transformation of our societies

- Reinventing a way of doing research that is compatible with planetary boundaries



Organization of the collective (since 2021)

(> 4100 subscribers)

——
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Marie-Laure Parmentier (Inserm) &t s
Ségoléne Vandevelde (Univ. Paris 1) cla—
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The GDR : scientific objectives
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FOOTPRINT AXIS TRANSITION AXIS

AU 4 (U 4

— Develop tools and supports (GHG assessments GES 1pointS,
Scenariolpoint5 and Transition lab platform)

— Networking scientists and laboratories
k + feaching and, communication and technics feams /

Generate new knowledge on the carbon footprint of research.



GES 1point5 : a tool to measure the carbon footprint of laboratories
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GES 1point5 .ﬂ o\ /

Add purchase Lauch of the tool GES 1point5
Launch of the tool GES 1point5 module Labs in transition Add first
Launch of the collective Labos GES 1point5 Add computer (Dec. 2022) Lauch of the tool (Dec. 2023) infrastructures
1point5 (March 2019) (Oct. 2020) module scenarisation (Dec. 2023)
_ (Nov. 2021) (April 2023)
2019 2020 2021 2022 2023
5 C Data analysis GES 1point5 )
®
.( Tool development GES 1point5 . o L ¢ ’)
» Scope: commuting, business trips, vehicles, buildings (electricity,
heating and air conditioning), computer equipment, purchases
ENVIRONMENTAL RESEARCH

INFRASTRUCTURE AND SUSTAINABILITY

~ 2 calculators : commuting, business trips

ACCEPTED MANUSCRIPT - OPEN ACCESS

» In progress: research infrastructures (COm putin g, telescopes, An open-source tool to assess the carbon footprint of research
accelerator, efc.) and GES 1points campus edition, e e g P
scenarisation tool, labs in transition tool e e A i SR M R et

: INRAS /., - Inserm @ sorsonne [Mariette et al. (2022)]
Recommended by . hm___ e LRD b UNIVERSITE :



GDR Labos 1point5: a unique international experience combining action research and reflexivity g

In short :

- GES 1point5, a benchmark tool for lab footprints + a unique database on research
footprints (>2,800 assessments)

» Ramp-up of the transition labs platform (since November 2023)

- Significant efforts towards internationalization and interdisciplinarity (SHS in particular)
>~ 3 international conferences, 3 teaching conferences, 2 study days

- Scientific publications : 10 articles published, several in preparation

- Significant outreach (press articles, ~20 presentations/year)

- Contributions to general reflection: prospective in Physics, Astrophysics, for CNES, and
for IRD



Footprint axis : GES 1point5 as a GHG common base

GHG inventories creation evolution N_

For the years 2019, 2020 and 2021
Total
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Data source: GES 1point5 [J. Mariette et al (2022)]



Markets and organizations

Normes, institutions and social behavior
Space, environment and societies
Human mind, language, education
Languages, texts, arts and cultures

40 - Ancient and contemporary worlds

Freq

20 1
200 reports submitted

>700 reports in progress
500 labs

[J. Mariette et al (2022)]




e Year 2019 (~150 labs)

10,000 * Validated reports
% ’ * Heterogeneity
1,000~ between

laboratories

1004 ¢ ; 5 * Purchases (40%) and

Emissions per capita (kg CO,e)

. o missions (25%)
10- . 1 % dominate the
. s laboratory footprint
1- ’ . * Infrastructure not

°e included

~1000t CO2e / year per lab
~7,3 t CO2e/year per capita
~1 250 000 t for the total sector

Commutes Cooling Devices Electricity Heating Purchases Travels Vehicles

[T. Ben Ari, Nature Reviews Physics (2023)]



Footprint axis: distribution of the carbon footprint of laboratories

GES emissions per cap.

(ton CO2e/cap/yr)

N = 109, year = 2019
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World average
electricity mix (x8)

All  SHS

J. Mariette et al, Env. Res. 2022

T. Ben Ari, Nature Reviews Physics (2023)
M. De Paepe et al, PLOS sust & trans, 2024
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Year 2019 (~150 labs)
Validated reports

Heterogeneity
between
laboratories

Purchases (40%) and
missions (25%)
dominate the
laboratory footprint

Infrastructure not
included

~1000t CO2e / year per lab
~7,3 t CO2e/year per capita
~1 250 000 t for the total sector



Other impacts : damage on ecosystems

Average contribution of each impact to the sources :jl QS/

All sources

climate change

3500 land use
acidification (marine)
3000 acidification (terr+water)

other impacts

N

a

o

o
1

ecosystem damage is dominated

2000 - by climate change, land use and acidification

PDF.m2.yr/(capita.yr)

In average: 8200 PDF.m? .yr/(capita.yr)
» means all species on 8200m? disappear (during 1 year) Loubet et al, Zenodo, 2025



Other impacts : damage on human health }JS

Average contribution of each impact to the sources

0.025 - All sources B climate change
particulate matter
Bl human tox
0.020 4 BN other impacts
B water availability
5
O] o o
-‘%0-015‘ human health damage is dominated
> by climate change, particulates, toxicity
<
0

Note : DALY means Disability Adjusted Life Year
For comparison, tabacco = 0.025 DALY/capita.year
See https://www.healthdata.org/

In average: 0.04 DALY/(capita.year)
» means a loss of 15 days of life globally while working
» 200 days per year (ie., 7.5% days lost/days worked)

Loubet et al, Zenodo, 2025



https://www.healthdata.org/
https://www.healthdata.org/
https://www.healthdata.org/

Footprint of the travels

» Travelled distance versus cumulated emissions

100 75 50 25 0 25 50 75 100
Cumulated fractions of emissions (%)

Cumulated fractions of travels (%)

11000
8000
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B
g 1000 8
s g
7} B
e o0 Zoom on car and train 2
& emissions below 1500km 2
E‘é 75 50 25 0 %
Q ] e}
© B
100 a
[GES 1point5 database]
T. Ben Ari, G. Lefort et al.
10 .
5000 3750 2500 1250 0 2500 5000 7500 10000 submitted to Environmental

Total carbon footprint (t CO2e) Number of travels

. car . train . plane

Research Letter




Air-travel inequality

54%

Number of flights

Researchers deciles [GES 1point5 database]



The carbon footprint of scientific visibility

102} 110°

> In the competition for different forms
of capital in the academic world,
access to air fravel seems to be a
determining factor

[ L e
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> Among the motives that drive
scientists to travel long distances,
the quest for visibility (and the
rewards it allows) probably plays an
Important role
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3-year publication rate

100 f
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0 12 34 586 7-8 9-10 11-20 >20 0 [Survey database]
Number of flights (2019)

[0. Berné et al. (2022)]



travel footprint — reduction scenario

Minimum Allowable Distance (in distance or approximate duration) for Air Travel Clearance
No modal 375km 600km In mainland ~ 900km 1000km 1200km 1500km
shift policy (~2h30) (~4h) France (~6h) (~6h40) (~8h) (~10h)
No moderation policy 0.3 ) 8 12 15 18 21

20% fewer trips

Reduce air travel
number

for conferences

50% fewer trips
1 trip/3 years

~ 137,000 missions
analysed in 2019

1 trip/4 years

20% fewer trips
Fieduc:e long—haul 50% fewer trips .
air travel | Aviation accounts
number 1 trip/4 years

~aLo . L
o6 years for ¥95% of mission emissions

20% decrease

Evaluation of :

Reduce air travel 50% decrease

Air Mileage Moderation in Quantity or Distance

mileage 5800km/year replacement of air travel by rail
4500km/year restrictions on air travel
20% fewer trips
Reduce 50% fewer trips
air travel ‘
number 1 triplyear T. Ben Ari, G. Lefort et al.

1 trip/2 years

submitted to Environmental
Research Letter




travel footprint — reduction scenario

Air Mileage Moderation in Quantity or Distance

Minimum Allowable Distance (in distance or approximate duration) for Air Travel Clearance

375km 600km 900km  1000km  1200km  1500km
(~2h30) (~4h) (~6h) (~6h40) (~8h) (~10h)

No moderation policy 0.3 8 12 15 18 21

In mainland
France

No modal
shift policy

20% fewer trips

Reduce air travel
number

for conferences

50% fewer trips
1 trip/3 years
1 trip/4 years
20% fewer trips
Reduce long-haul 50

air travel
number

% fewer trips
1 trip/4 years
1 trip/6 years

20% decrease

Reduce air travel 50% decrease
mileage 5800km/year
4500km/year
20% fewer trips
F‘{Educe 50% fewer trips

air travel ‘
number 1 trip/year

1 trip/2 years

55

Quota number of conferences
/ seminars :

-20% fewer conferences
= 8% reduction
in greenhouse gas emissions

-50% less conferences
= 19% reduction
in greenhouse gas emissions

1 conference

every 3 years per agent (median)
= 13% reduction

in GHG emissions

~ 137,000 travels analysed in 2019




travel footprint — reduction scenario

Air Mileage Moderation in Quantity or Distance

Minimum Allowable Distance (in distance or approximate duration) for Air Travel Clearance

375km 600km
(~2h30) (~4h)

In mainland 900km
France (~6h)

1000km  1200km  1500km
(~6h40)  (~8h)  (~10h)

No modal
shift policy

No moderation policy . 21

20% fewer trips

Reduce air travel
number

for conferences

50% fewer trips
1 trip/3 years
1 trip/4 years
20% fewer trips
Reduce long-haul 50

air travel
number

% fewer trips
1 trip/4 years
1 trip/6 years

20% decrease

Reduce air travel 50% decrease
mileage 5800km/year
4500km/year
20% fewer trips
F‘{Educe 50% fewer trips

air travel ‘
number 1 trip/year

1 trip/2 years

5

pint

1

Replace the plane with the train
French public service
recommendation

(~2h30) = 0.3% reduction

French Ministry of Higher Education
and Research recommendation
since 2022 (~4h)

= 3% reduction

Most ambitious recommendation
in university reduction plans
(Lausanne, ~10h)

= 21% reduction




travel footprint — reduction scenario

Air Mileage Moderation in Quantity or Distance

No moderation policy

20% fewer trips

Reduce air travel
number

for conferences

50% fewer trips
1 trip/3 years
1 trip/4 years
20% fewer trips
Reduce long-haul 50

air travel
number

% fewer trips
1 trip/4 years
1 trip/6 years

20% decrease

Reduce air travel 50% decrease

mileage 5800km/year

4500km/year

20% fewer trips

F‘{Educe 50% fewer trips
air travel ‘

number 1 trip/year

1 trip/2 years

No modal
shift policy

Minimum Allowable Distance (in distance or approximate duration) for Air Travel Clearance

375km 600km In mainland 900km 1000km 1200km 1500km
(~2h30) (~4h) France (~6h) (~6h40) (~8h) (~10h)

0.3 8 12 15 18 21
Europe:

to achieve 50% reduction by 2030
(Paris Agreement)

* 50% reduction

in the number of long-haul aircraft
+ minimum distance of 1,500 km
for aviation

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

e 50% reduction
in the number of travels




Purchases footprint — reduction scenario

HSS LHS

0% -
M5+ 50% of equipment time

WM52 50% pooling equipment

-5% -
nms3 Replace 80% of plastic by glass
-10% - mmsa /5% vegetarian catering

mmss - 50% in furniture

-15% - wms6 - 50% in computing purchases

wms7 - 50% in consumable purchases
-20% -

% of the total C footprint

-25% -

30% - M. De Paepe et al., Biorxiv 2023

Demand-based strategies can achieve a 20% reduction in the total footprint (-40% in the purchasing footprint).



25% mitigation is possible

French research units

7.31COze
| 7328
. E D comm. H m

O . ol 5.5t C0Oze
g _ 00 — mifm 5516
— S u::trn: -30%
2o ars ar  100% 100% 25% mitigation is possible
© 8 404 - travel h‘::t?d Purch. with available technologies
S a "9 ChEy but sufficiency is needed for more
E O prod.
£ 0O
©Cc |
0] E Z'EDD Note : the wood heating choice
T ~ is clearly questionnable here
Q

0 0 -

2019 Scenario Loubet et al, Zenodo, 2025
Travel < 1000 km — 15 % of travel emissions T. Ben-Ari et al, Env. Res. Left. 2024

Travel > 6000 km — 50 % of travel emissions




Infrastructures in the scenario for sufficiency

World astronomy infrastructures (space+ground)

125

Number of operating facilities

1600
mm Space 1.4 (a) —— Research as usual
1400 = Ground ':,'—\ Deep decarbonisation
s Freeze
1200 4 g 1.2 —— Freeze & deep decarbonisation
8 —— Degrow & deep decarbonisation
s 1.0+
1000 - =
[=
£ g € 0.8
= 800 ,/ —
2 :
600 - ,I’ ’/” HE 0.6
/”, /”” -g
f” [(v]
400 - f’ : 0-4 0.0.
e \
200 c 0.2 R
= 5-7% yr ! TSIl
@l 0 .~ Y TS Sswmealee...
0 T T T 0-0 I 1
2000 2025 2050 2075 2100 1980 2000 2020 2040 2060 2080 2100

Y
ear Year

25% mitigation is possible with available technologies )
but sufficiency is needed for more J. Knodlseder et al, Nat. Astro. 2024



humanities and social sciences .... | 15
...... that observe this process of -
taking the environment into account in research

2 selected results !

1. The spread of eco-responsible standards in research laboratories
hinders the shift towards sustainability.

2. Collegial governance of laboratories is not conducive to change.

However, the process of gradual empowerment of laboratories

and their democratic organizational leanings could prove to be tools

for their greening.and the humanities and social sciences

that observe this process of taking the environment into account in research

See theses.fr/2024BORD0312
and here E. Monneau’s results to be published



Data from Transition 1point5 : what labs do

Is there a link between the choice of reduction categories and the level of emissions in the
greenhouse gas emissions report of laboratories?
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What labs do

Is there a link between the choice of reduction categories and the level of emissions in the
greenhouse gas emissions report of laboratories?

35

(%)
c °
2 Missions
O 30
JU
by . The number of actions
s ® Achats is not direc’rly
<Z§ Trajets relofeq to the emissions
20 domicile-travail of The item
.« N but is not unrelated
15 Matériel ° Batiments

informatique

10

Préprint submitted

5 Activités de https://hal.science/hal-05508584v1
Véhicules ©  “recherche

0
0 500 1000 1500 2000 2500 3000 3500 4000

kg CO,e/personne



First results from labs in transition : preferred methods...

Type Juin 2025 Modalité
90
80 140
70 130
60 120
50 110
40 100
30 II 80
1t M AlEEmm e
F e R L58E2835238825855682E8z33T0 20
o Q O © c 9o 60t L o ovw® §3SITTE g EF- O o 20
3 920 2355055 §5CFTEEEFTTEET L £ 8 = 10
5 g c 3802 _gcgggg’qj,@aagﬁmg-_ag @ o G 0
o © o) . S = < A oL . .
S u = 2 5 W =30 5 3w £o0 2 g - 0 g Incitative Obligatoire

Awareness-raising and eco-friendly actions dominate the initiatives undertaken.

Awareness-raising is not necessarily a first step; it is a long-term process...

... even to the point of running out of steam, if we think about murals (inflation in the types of murals and lack of

volunteers to create new ones).

Open questions:

* Awareness-raising vs. training? We know that awareness-raising, once it has taken place, is only transformative in
the short term.

* What role do emotions play as drivers of action?



https://theconversation.com/participer-a-la-fresque-du-climat-fait-il-changer-nos-comportements-247962
https://theconversation.com/participer-a-la-fresque-du-climat-fait-il-changer-nos-comportements-247962
https://onlinelibrary.wiley.com/doi/10.1111/j.1539-6924.2012.01812.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1539-6924.2012.01812.x

Labos 1point: numerous resources

5
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Simulators: carbon footprint missions, T e s S
. + +
commutlng to and from WOFk 1154 km 163 £ 16 kg eco2 298 £ 209 kg ecoz
1 ”;"":”:‘ b JIJ(L .LE;:'.ZEQIJEF : Nk
D Trajet aller / retour 0% PN o L‘.,,ﬂ.'f‘.r,d:_..g-— o M' h:‘a
Videos: regular seminars (can be seen afterwards), | % o]
1point5 lab days, lectures (can be seen afterwards) |
Seminar cycle example : + Publications, positioning texts Decrypts
Sobriété et effet rebond 2023 A regular newsletter

: . ew & R TEXTES DU COLLECTIF
Ethique et responsabilité Automne 2022

. _ o Recherche : pour une éthique
Transmission Printemps 2022 environnementale

Technologie et sobriété Hiver 2022 Oser enseigner la transition écologique
: A En s AT Enseigner la transition ; B s oo
Décarboner en 2050 AUEDINE LU environnementale dans le supérieur — o SIS dovocharchy

Q Con;érences : présentiel, distanciel, hybride ?

N°4 - Conférences : présentiel, distanciel, hybride 2

. e e . . . Transition environnementale de la LPPR
Now : Climate initiatives in the academic world

ation sélectionnée® :

nd hybrid conferences may be an effective ci-

igation strategy’, par Yanai Tao, Debbie Steckel, Jii
engqi You, Nature Communications, 2021, Volume 12
4 (it //ciol org/ 10 1038 sd) 447:021.20251.2)

Responsabilité de I'ESR

Texte Fondateur
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« Taking into account the environmental impact of research must be considered as part of research ethics ».

Two parts:
« Reflect on ways of limiting the footprint of 'everyday' research practices. »
« Looking at the environmental footprint of research topics and ways of dealing with them. »

citations from the CNRS Ethics comity (2022)
The causes of our footprint?
Of course, use of the tools producted by Labos 1point5

but
don't overlook the normative context established by institutions, such as the quest for "scientific visibility"
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Thank you for your attention
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