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Introduction

Carbon footprint: a crucial tool for 
decarbonization pathways. 

Measures the cost of activities, but what 
about the benefits ?

 

Problem statement: How to develop fair and equitable inter-branch cooperation, taking into account North-
South disparities, as well as the impact of research activities themselves on the carbon footprint?

Urgency of transitioning to decarbonized 
research... 

... Or even a sustainable transition of activities, 
integrating: 

• Environmental dimension (Cluzel et al. 2020)
• Inequalities within research (Mathieu 2024, 

2023)
• Quality of research (Gonzalez-Marquez 

2024)
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I. An original context: an International Joint Unit (UMI)

Since February 2022, CEMOTEV (UVSQ, UPSaclay) 
and UMI Résilience (IRD) have become the 
International Joint Unit for Sustainability and 
Resilience – UMI SOURCE (UPSaclay, UVSQ, IRD).
 
4 branches : Côte d’Ivoire, France, Madagascar, 
Senegal. 

Development Studies: pluralist economics, 
geography, sociology, social psychology. 

Challenges of an unprecedented research 
coordination with Southern partners in Africa, 
notably by overcoming research endowment 
inequalities:
• Structural endowments: funding, publication 

resources, infrastructure (Waast et Gaillard 
2018, UNESCO 2021, Mwelwa et al. 2020).

• Scientific visibility and recognition: access to 
journals, marginalization, subordinate roles 
(Carbonnier et Kontinen 2015, Keim 2010).

• Epistemic injustice : predominance of Western 
research models, devaluation of Southern 
researchers, gender inequalities (Fricker 2007, 
Kleiche Dray 2018).
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II. The carbon footprint (CF) of UMI SOURCE (1/3)

1. Methodology

• Data on buildings, purchases, IT equipment, and 
missions were collected directly from UVSQ and 
UMI SOURCE records.

• Commute and food data were obtained from a 
survey conducted among members of the France 
branch.

• Staff in Paris-Saclay 2022: 5 researchers, 17 
teacher-researchers, 3 technical and 
administrative staff (ITA), 10 PhD 
students/postdocs.

• Total: 35 (excluding associated researchers).

• Measurement exclusively of the France branch: in 
Saint-Quentin-en-Yvelines, Guyancourt (78280).

 
• Assessment for the year 2022.

• Work carried out as part of a tutored project with 
Master’s students (M1 and M2) in Economics and 
Development and Sustainability Evaluation 
(UPSaclay). 

• Following the methodology developed by 
Labos1point5 (Mariette et al. 2022). 
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II. The carbon footprint (CF) of UMI SOURCE (2/3)

2. Results

The carbon footprint of UMI SOURCE in 2022 
totals 69.80t CO2e, equivalent to 1.95t CO2e 
per person. 

Complies with the Paris Agreement target of 
2t CO2e/person (Cluzel 2023), but this includes 
both personal and professional emissions: we 
are barely under for professional.

The « Missions »  category represents the 
highest emissions contributor: it includes 
exclusively air travel, not internal trips by car, 
for instance.
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II. The carbon footprint (CF) of UMI SOURCE (3/3)

3. The CF measures costs, but what about the benefits? 

• For the UMI, where the core of its activities relies on collaborative research with Southern branches and field 
missions: how can the benefits of these carbon-intensive activities be integrated? Can the CF be adjusted 
by incorporating potential benefits? 

• Towards a "heliocentric" model of scientific research (Gonzalez-Marquez et al., 2024): shifting the focus of 
research valuation from articles, considered the central engine of science, to scientific processes and work.

• Proposal to revalue various research mission activities that create value: (1) Field surveys; (2) Training for 
young researchers and senior researchers; (3) Conferences/Seminars; (4) Supervision of theses, especially for 
Southern PhD students; (5) Creation and sharing of data; (6) Scientific publications.

• Several possible indicators: 
(1) A composite indicator integrating an adjusted carbon footprint and additional dimensions, or;
(2) Proposal for a detailed form where mission participants would check the corresponding mission objectives 

→ Result: Radar chart with different scientific production profiles based on researcher profiles.
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III. For an adjusted carbon footprint (1/3)

Emissions per unit of scientific 
output (CF/SO) UMI SOURCE

Emissions per Scientific 
‘Performance’ Index (CF/SPI) UMI 

SOURCE

𝐶𝐹
𝑆𝑂 =

𝑈𝑀𝐼	𝐶𝐹	𝑡	𝐶𝑂2𝑒	𝑖𝑛	2022
𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠	𝑖𝑛	2022	𝑎𝑛𝑑	2023

= 69,80	𝑡	𝐶𝑂2𝑒
47	

= 𝟏, 𝟒𝟖	𝒕	𝑪𝟎𝟐𝒆/𝒑𝒖𝒃𝒍𝒊𝒄𝒂𝒕𝒊𝒐𝒏

𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑡ℎ𝑒	𝑆𝑃𝐼 =
∑( 𝐻 − 𝐼𝑛𝑑𝑒𝑥𝑆𝐽𝑅	𝑟𝑎𝑛𝑘𝑖𝑛𝑔)

𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠

𝐶𝐹
𝑆𝑃𝐼

= 	
𝑈𝑀𝐼	𝐶𝐹	𝑡	𝐶𝑂2𝑒	𝑖𝑛	2022

𝑆𝑐𝑖𝑒𝑛𝑡𝑖𝑓𝑖𝑐	𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒	𝐼𝑛𝑑𝑒𝑥
 = 0.83 t C02e per SPI
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III. For an adjusted carbon footprint (2/3)

Comparison between UMI SOURCE and a reference lab in 
economics in 2022

Carbon 
Footprint 

(CF)

CF/person SPI Adjusted 
CF 

(CF/SPI)
UMI 

SOURCE
69.80 t 
C02e

1,95t 
C02e/person

83.92 0.83 t C02e

Reference 
lab in 

economics

206 t CO2e 1,14 t 
C02e/person

126.38 1.63 t C02e

• CF: higher in the reference lab is due to its size and different staffing levels, but we note a 
lower BC/person for the reference lab compared to UMI SOURCE.

• CF/person: more efficient for the reference lab than for the UMI.
• SPI: better performance for the reference lab.
• CF/SPI:  UMI SOURCE conducts research more efficiently in terms of CO2 emissions.

Scopes of UMI SOURCE and the reference lab in economics 2022

Staff 2022 Budget 
2022

Categories

UMI SOURCE 
(France 
branch)

5 researchers, 17 
faculty members, 3 
technical staff, 10 

PhD 
students/postdocs  

Total: 35.

100k€ All from 
Labos1point5 

(until April 2024).

Reference lab 
in economics

8 researchers, 68 
faculty members, 10 

technical staff, 95 
PhD 

students/postdocs.  
Total: 181.

191k€ All from 
Labos1point5 

(until April 2024).
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• The difference in CF/SPI can be explained by the differences in emission distribution between the two labs. 

• While heating and purchases are predominant for Lab2, missions (core of the laboratory’s research) are 
predominant for Lab1. 

• Lab1 emits more in what simultaneously provides the most benefits, which can justify the differences in CF/SPI. 

Lab1: UMI SOURCE Lab2: Reference lab in economics



Discussion 
1. Environnemental dimension 
Measurement of the carbon footprint adjusted for the benefits of certain missions.

2. Integrating research inequalities
How to reduce emissions without affecting research opportunities, particularly 
for young researchers in the Global South?

3. Measuring the quality of science through the lens of Open 
Science? 
Ensuring the FAIR principles (Findability, Accessibility, Interoperability, 
Reproductibility). S-index Challenge example.

𝐽𝑢𝑠𝑡	𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛	𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟	𝑓𝑜𝑟	𝑅𝑒𝑠𝑒𝑎𝑟𝑐ℎ 𝐽𝑇𝑅
= 	𝛼	𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑	𝑐𝑎𝑟𝑏𝑜𝑛	𝑓𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡
+ 	𝛽	𝑅𝑒𝑠𝑒𝑎𝑟𝑐ℎ	𝐸𝑞𝑢𝑖𝑡𝑦	𝐼𝑛𝑑𝑒𝑥	
+ 	𝛾	𝑂𝑝𝑒𝑛	𝑆𝑐𝑖𝑒𝑛𝑐𝑒	𝐼𝑛𝑑𝑒𝑥

Towards a Just Transition Indicator for Research (JTR)? 
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Conclusion

•  The carbon footprint measures costs; can we incorporate benefits into its 
calculation?

• Challenges of integrating research inequality and quality dimensions.

•  This would allow for the integration and valuation of various types of scientific 
outputs, shifting the perspective on how science is valued.

• The indicator could be visualized as a radar chart differentiating research profiles, 
allowing multiple forms of valuation based on a broad typology of scientific outputs.
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Annex 1. SPI data

Lab1 – 
UMI 

SOURCE

Lab2 – A 
reference 

lab in 
economics 



Annex 2. Publications of the reference lab in 
economics and CF adjusted

The number of publications for the 
reference economics laboratory:

- 2023: 63 publications
- 2022: 35 publications

This makes a total of 98 publications for 
the years 2022 and 2023.

Knowing the CF of the reference economics 
laboratory as: 206 t CO2e.

𝐶𝐹
𝑆𝑂 =

𝐿𝑎𝑏. 𝑟𝑒𝑓. 𝐶𝐹	𝑡	𝐶𝑂2𝑒	𝑖𝑛	2022
𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠	𝑖𝑛	2022	𝑎𝑛𝑑	2023

= 206	𝑡	𝐶𝑂2𝑒	
98	

= 𝟐. 𝟏𝟎	𝒕	𝑪𝑶𝟐𝒆/𝒑𝒖𝒃𝒍𝒊𝒄𝒂𝒕𝒊𝒐𝒏

For UMI it was : 𝟏, 𝟒𝟖	𝒕	𝑪𝟎𝟐𝒆/𝒑𝒖𝒃𝒍𝒊𝒄𝒂𝒕𝒊𝒐𝒏


