
Multi-criteria evaluation

of the environmental impacts of research activities

Philippe Loubet1, Anthony Benoist2, Jérôme Mariette3, André Estevez-Torres4

1ISM/Bordeaux INP, 2BioWooEB/CIRAD/Montpellier, 3INRAE/Toulouse, 4Lasire/CNRS/U. Lille 

www.labos1point5.org

1mercredi 19 novembre 2025

http://www.labos1point5.org


GES 1point5: from carbon footprint to organisation-LCA calculator for research laboratories
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• Unit: French research laboratory

• Activity data for 109 laboratories with
10-500 staff each. 15000 staff in total

• Direct and indirect upstream emissions
(no downstream)

• Free and open source calculator:

https://apps.labos1point5.org/ges-1point5
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carbon footprint calculator



n = 100

Previous work: The carbon footprint of research laboratories in 

France is dominated by purchases with large differences between 

laboratories

Mean/median ~ 8 / 6.5 t CO2e / year per pers.

Std ~ 8   / min ~1  / max ~ 72 t CO2e / yr /cap

Mariette et al. , Env. Res. 2022 M. De Paepe et al, PLOS sust & trans, 2024 T. Ben-Ari, Nat. Rev. phys. 2023

N = 109, year = 2019

4 Mton for research sector (pub + priv) ~0.6%
680 Mton empreinte France

https://hal-centralesupelec.archives-ouvertes.fr/hal-03796807/
https://hal-centralesupelec.archives-ouvertes.fr/hal-03796807/
https://doi.org/10.1101/2023.04.04.535626
https://doi.org/10.1038/s42254-023-00633-9
https://doi.org/10.1038/s42254-023-00633-9
https://doi.org/10.1038/s42254-023-00633-9


Results: human health damage is dominated by climate change, particulates, toxicity

Average contribution of each impact by activity
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All sources

Variability

On average: 0.05 DALY/(capita.year) > means a loss of 17 days of life globally / research staff
In IW+, world capita = 0.035 DALY/(capita.yr)

Strong effect of electricity

Loubet et al, Zenodo, 2025



Results: ecosystem damage is dominated by climate change, land use and acidification
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All sources

Average contribution of each impact by activity

Loubet et al, Zenodo, 2025

Variability

On average: 8000 PDF.m2.yr/(capita.yr) > means all species on 8000m2 disappear (during 1 year) 
> in IW+, world-capita = 8500 PDF.m2.yr/(capita.yr)



Substance emission and hybridization quality
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Loubet et al, Zenodo, 2025

Particulates Human tox non-cancer long-term

Purchases (IO-LCA, exiobase)   Other modules (process-LCA, ecoinvent)   



Quality of hybridization is satisfactory except for human toxicity

Loubet et al, Zenodo, 2025

Corrected human impacts for the average laboratory
Input-output vs. Process LCA

for airplane travel

Impact Ecoinvent/exio

base ratio

Climate change 0.8

Human tox 0.1

Land use 0.6

Particulate matter 0.8

Acidification 1.5



A -30% decarbonization scenario may have limited trade-
offs on other environmental indicators

Climate change (short-term) Human health Ecosystem quality

Loubet et al, Zenodo, 2025



A -30% decarbonization scenario may have limited trade-
offs on other environmental indicators

Climate change (short-term) Human health Ecosystem quality

Particle matter formation Land occupation, biodiversity

Loubet et al, Zenodo, 2025



Limitations & perspectives

Methodology

• Purchases/monetary factors > hybridize EEIO (EXIOBASE) db with process based db (ecoinvent)

• Other modules/physical factors > extend/refine LCAs to all modules

• Regionalization > purchases at the country level (EXIOBASE) + regionalized impacts (with Impact World+)

• Uncertainties > add at least qualitative uncertainty

Operationalization in

• Multicriteria currently available for purchases (Bottleneck: use of ecoinvent data in open tool cost a lot (sub-licencing))

• Add multicriteria into « Scenario 1point5 » to identify potential burden shifting
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Thank you for your attentioon

www.labos1point5.org

Contact:

• Anthony BENOIST : anthony.benoist@cirad.fr

• André ESTEVEZ-TORRES : andre.esteveztorres@univ-lille.fr

• Jérôme MARIETTE : jerome.mariette@inrae.fr

• Philippe LOUBET : philippe.loubet@u-bordeaux.fr
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