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The project and the French case study 

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 

Final event at EFFOsT is 

tomorrow!  

8.30 – 10.00: plenary session 

13.30 – 16.00: networking 

forum 

FAIRCHAIN H2020 project 

Innovative technological, organisational and 

social solutions for FAIRer dairy and fruit and 

vegetables value CHAINs 

 

From November 2020 to December 2024 

 

25 partners, 8 countries 

 

6 case studies 

 

French Case Study – innovative fermented whey-based drink 

Current value chain: part of the 

whey is sent to wastewater 

treatment 

Future value chain: whey is used to produce 

a fermented drink that is distributed in 

reusable bottles 

https://www.journalvignette.fr/

consigne-bouteilles-verre-

grand-retour/ 

Focus of my presentation 
More specifically the related 

environmental impacts and 

benefits 



3 

A few words about Life Cycle Assessment 

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 

« multi-step » (life cycle) « multi-indicators »  Various applications 

- Identify the environmental 

hotspots of a system 

(ecodesign) 

- Quantify the total impacts of 

systems (comparisons, 

ecolabelling) 

Cheese 

production 

Milk 

production 

Life Cycle Assessment (LCA): a method to quantify the environmental impacts 
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Feedback from stakeholders 

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 

Lots of data 

required! 

Requires 

expertise!  

Time-consuming! 

Expensive! 

We’ll do it when the 

system will be on tracks! 

We can refer to generic 

values from literature! 

Let’s focus on carbon 

footprint! 
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Same environmental performances for 
every companies (from a national 
French study) 
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Using LCA for reusable bottles (e.g., France) 
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Using LCA for reusable bottles (e.g., France) 
0 20 40 60 80 100 120 A look into the national study 

Variability between the studied systems: 

- Operational parameters (e.g., individual or 
shared bottle stocks) 

- Technical parameters (e.g., return rate) 
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Reuse (national study)  
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Reuse (national study)  

Single use 
Reuse (national study)  

Reuse (systems in 
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From -76% to -4% 

From -60% to +6% 

From -73% to -13% 
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0 20 40 60 80 100 120 

-79% 

-33% 

-76% 

What about our – first – results in FAIRCHAIN? 

Not as good… 

From -76% to -4% 

From -60% to +6% 

From -73% to -13% 
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Single use 
Reuse (national study)  
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Our first results 

Our first results 

Our first results 

-8% 

+7% 

-7% 

Using LCA for reusable bottles (e.g., France) 
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Can we do better in FAIRCHAIN? 

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 

0 20 40 60 80 100 120 

-79% 

From -76% to -4% 

Single use 
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Reuse (national study)  

Reuse (systems in 
the national study)  

Our first results -8% 

Alternative 
scenarios 

From -65% to -17% 

Alternative scenarios based on organisational (e.g., 
logistics) and/or technical (e.g., lighter bottles) 
improvments 

Yes it seems we can! 

 

But how to allow the 

stakeholders to test their 

own scenarios, in 

autonomy, with low LCA 

expertise? 

 

Le Féon et al. (2024), Life Cycle Assessment based optimization 
of scenarios of reusable glass bottles using context-specific key 
parameters, Cleaner Environmental Systems 
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Chatting with stakeholders 

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 

We need a tool to calculate environmental 
impacts playing with one or two parameters. 

Ok! Which ones? 

Number of uses and bottle weight, 
these are the key parameters! 

Ok but I have doubts about the accuracy!  
Sure there aren’t any other key parameters? 

How many parameters in your 
model? 

About 90! 

90 is too much to collect, especially if comparing 
several scenarios! The tool must be simple to use. 

The challenge 
 
Develop a tool to help 

stakeholders to test various 

scenarios and make early decisions 

(ecodesign) 

 

Make the tool simple, especially by 

limiting the number of required 

data 

 

Preserve the scientific accuracy. 
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A tool based on simplified parametrized LCA models 

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 

. 

. 

. 

Monte Carlo 

simulations 
Sobol indices 

Variance of Y means, 
knowing Xi 

Variance of Y means 

The higher the Sobol index, the more 

the output is sensitive to the 

corresponding input parameter 

Generalized Variance Decomposition 

If the value of a « small Sobol » input parameter is 

modified, it will not modify the results significantly 

(Padey, 2012; Douziech et al., 2021) 
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The simplification 

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 

The equation can be simplified 

Input parameters kept if Si > 0,05 for at least one impact category 
Other input parameters set to mean values 

Matrix of Sobol indices 

Im
p

a
c

ts
 

Input parameters of the model 
Water for cleaning for 

« Water Scarcity » 

impact category 

Bottle weight 
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Main limit at this point 

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 

* Hugues Pelletier, Charles Allart (PETREL), Muriel Charlet, Delphine Renevier, Mathieu 

Ganier (J’aime Mes Bouteilles), Antoine Clapier (DISTRO), Romain Legras, Loïc Marchand-

Williaume (La Station, La feuille d’érable) et Arnaud Michel (Le Hub Ethique) 

1. The impact equation that may change 
depending on how the system is organized 

 

2. The statistical distributions.  
If we want to cover large, some input 

parameters could overshadow the others 

(e.g., distance to cleaning) 

  

The impact equation 
(LCA practitioner and 
sectorial expert) 

Statistical distribution for 
input parameters (from 
literature and sectorial 
experts*) 

To generate a simplified model, we need 

Main limit: the simplified model is associated 

to a domain of applicability, dependent 

from: 

We need simplified models for 

different types of systems 
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A typology of reusable bottle systems 

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 

Simplified LCA models are generated for each combination of modalities of the typology 

(called archetypes), using specific equation and statistical distributions 

The global domain of applicability is large  

The accuracy is better at the archetype level 



14 Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 

 

Possibility to compare scenarios of 

different archetypes 

 

Possibility to compare to single-use 

 

 

SEAMPL (Simplified Environmental AssessMent of Packaging Loops) 

 

* https://means.inrae.fr/ 

Simple questions to 

define the archetype 

Data provision 

and LCA results 
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Feedback from the actors 
 
Development:  

- More packaging types 

- Economic and social issues 

 

Free or low-price (SMEs)  

 

Supported by public authorities 
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