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The project and the French case study

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

inal event at EFFOsT is
tomorrow!
8.30 — 10.00: plenary session
13.30 - 16.00: networking
forum

-
o\

FAIRCHAIN

Current value chain: part of the
whey is sent to wastewater
treatment

L Milk production J

f Pre-concentration of ‘
sweet whey

French Case Study — innovative fermented whey-based drink

Future value chain: whey is used to produce
a fermented drink that is distributed in
reusable bottles

as wastewater

-,

" Fractionation and drying }
of sweet whey SRR N

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium

https://www.journalvignette.fr/
consigne-bouteilles-verre-
grand-retour/

Focus of my presentation
More specifically the related
environmental impacts and
benefits
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A few words about Life Cycle Assessment

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

« multi-step » (life cycle)

(R
W ‘s
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« multi-indicators »

Relative contribution of life cycle stages
to the total environmental impacts

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Climate change

Freshwater eutrophicati

lonising radiation

E Milk production @ Cheese production  ETransports
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Various applications

Identify the environmental
hotspots of a system
(ecodesign)

Quantify the total impacts of
systems (comparisons,
ecolabelling)



Feedback from stakeholders

Requmes | We'll do it when the
expertise! system will be on tracks!
Lots of data
required! We can refer to generic
. values from literature!

@
[Time—consuming! 7o) J7 dh

[Expensive! ®

Let's focus on carbon
fooftprint!
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Using LCA for reusable bottles (e.g., France)

. y .
A look at companies’ welbsites = 6 20 4 ¢ 8 100 120
=
En le réemployant, on économise ' -'9_ . Slngle USE A AN MM AR ANANNNAN
jusqu's 75 % dénergie, 79 % 8 Reuse (national study)
d’émissions de gaz a effetde serre et Pu—
. 33 % d’eau par rapport au recyclage. P C
ViEs BOUTEILLES e
M\ JE LES RAMENE ! REDUIRE SON IMPACT : Q
v ENVIRONNEMENTAL DISTRO -
REEMPLOI ne bouteille réemployée plutot que E O
\\R\EEMPLOI zWZée;’egt g PPl E O
\/ « 79% de gaz a effet deserre &;é" E
produit en moins 4 E 3 H
- * < 1
+ 76% d'énergie primaire en moins on 9% -33% E
. d'eau économisée ! H .
- ; ~Single use
! g Reuse (natfional study)
N r
. -
T O Rebooteille | ©
Suivons la consigne ! ! O
Moins de CO2 Moins d'eau |
Laver les emballages en verre & 80° permet ire, le :
= = Bénéticesécoogiaves durbomploi | 2
G -51% :
d'eau H
Avantages du réemploi q9) 0 -,76 % i
Boutidéou:‘ F'“”“"s"“””'“'g“g“ @éns;ﬁks !:‘Eswousus:;, Ouw d'énergie E
Cb 7% 0 Single use
awra C° L Reuse (national study)
P>
D
Same environmental performances for 0
L

Wiy, every companies (from a national

\ /

S - //’, French study)
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Using LCA for reusable bottles (e.g., France)

A look into the national study

Variability between the studied systems:
- Operational parameters (e.g., individual or
WA\, shared bofttle stocks)

\ /

N ’ - Technical parameters (e.g., return rate)

~
-
-

<
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Carbon footprint

Water use

Energyuse

Single use
Reuse (national study) B

Reuse (systems in

‘ From -76% to -4%
the national study)

Single use |
Reuse (national study) B

Reuse (systems in
the natfional study)

Single use
Reuse (national study)

Reuse (systems in

the national study) From -73% to -13%

FAIRCHAIN Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 6




Using LCA for reusable bottles (e.g., France)

What about our — first — results in FAIRCHAIN?

Single use
Reuse (nafional study)

Provision initiale des bouteilles, ; § Bouchon S ——
bouchons et étiquettes i Materiau i'f"" am Caisse en plastique
Distance totale : 365 km H e Poids: 1550 g réutili pe CFP
- Moven . _ H i Etiquette -
Moyer dellanspgrt 16-321t » H - Capa 2 bouteilles
- Chargement:5.791 N - Durée de vie : 15 ans

Reuse (systems in
the national study)

From -76% to -4%

Carbon footprint

l 7 Labels and
caps

- Volume: 1L |
e — - Quantité transportée : 1000 L /sem

- Moyen de transport : 16 - 32 t
Chargement:5.79 t

Secondary
packaging

| Bouteille N
- Matériau : verreblanc | A B S
i - Poids:627g ia = . Tournée pour livrer les magasins
i T ' d - Distance totale : 375 km

S /' - Poids d'une boisson : 1.63 kg

Embouteill 4 .
O A R — Our first results | | -87%
kWh/L i “Iqe.r.n“a _Ie_f Déchets (fin de vie suivant mix francais)

Bouchons et étiquettes : 100%

- Bouteilles
Taux de retc
- Rejet:2%

Shelving n du taux de retour |

Secondary || N
b packaging |-+
Achat des consommateurs i =T N e | 1 I
| - Distance moyenne : 4 km e ' ]
i| storageat ‘ _{ ’@ Storage at %
Use
H consumer store

Contribution 4 la dépense : 5% e
i i : |
Storage at | secondary ||
/ Cleaning < Cleaning packaging | *~

i - Moyen de transport : automobile

- Achat moyen : 1L :

Bouteilles collectées lors de la tournée,
- Savon - 0.008 kg/bout “a, centralisées (ex : Enilbic) puis trajet vers le lavage
- Electricité: 0.01 kwh / bout | - Distance : 98 km o
- Chaleur: 0.088 MJ/bout i - Quantité transportée : 1000 bout /sem
Moyen de transport : 16 - 32 t
- Chargement:5.79t

Single use
Reuse (natfional study)

Reuse (systems in
the natfional study)

From -60% to +6%

i Déchets (fin de vie suivant mix frangais) |
- Tauxde retour : 75%

- Eau:0.5 L/bout

Qur first results | |

Single use
Reuse (national study)

Not as good...

Reuse (systems in
the national study)

Energy use Water use

From -73% to -13%
|

Our first results | |

-
[\
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Can we do better in FAIRCHAIN?

0 20

Reuse (natfional study) REme

60 80 100 120

SINgI Use AN R NN

= Reuse (systems in ) )
E the national study) 7 From -76% to -47%
o
—-—
o |
ke ! |
o
g Our first results -8%
O
© Alt ti
emaiive From -65% to -17%
scendarios |
Alternative scenarios based on organisational (e.g.,
logistics) and/or technical (e.qg., lighter bofttles)
W) vy / ImprovmenTS Le Féon et al. (2024), Life Cycle Assessment based optimization
O ‘7, of scenarios of reusable glass bottles using context-specific key
\\ ‘s. /’ parameters, Cleaner Environmental Systems

TAL

FAIRCHAIN

Yes it seems we can!

But how to allow the
stakeholders to test their
own scenarios, in
autonomy, with low LCA
expertise¢

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium



Chatting with stakeholders

~N

. We need a tool to calculate environmental
‘i h impacts playing with one or two parameters. )
[ Ok! Which ones?

=<

. Number of uses and bottle weight,
.i h these are the key parameters!
Ok but 1 have doubts about the accuracy!
Sure there aren’t any other key parameters?
, How many parameters in your
. l h model?
[ About go! ]>
, 90 is too much to collect, especially if comparing
.' h several scenarios! The tool must be simple to use.

-
o\

FAIRCHAIN

Be Be

Vg
W\ !y

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.



A tool based on simplified parametrized LCA models

IMpact gimate change = Y = f (X1, - Xop) Generalized Variance Decomposition

_________________________________ Monte Carlo . Variance of Y means,
- ! . : Sobol indices knowing Xi

/'\. |

LXIIL ixl ~ i simulations o

. Y T Q . g = YarlEQX)]
1 B . » E — )

—\aix90 : ! - Var (¥) —, Variance of Y means

Xoo T TTTTTTTTTToTToTTmommoomooomees '

The higher the Sobol index, the more
the output is sensitive to the
corresponding input parameter

If the value of a « small Sobol » input parameteris
modified, it will not modify the results significantly

5 ﬁ@ ,: (Padey, 2012; Douziech et al., 2021)
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The simplification

S 2 S S 2
| |

w
()
O
O
C
[e)
O
(@)

n n
ks
X
=
O

= =

KoY

()

3

Q

=

(o]

[~a]

Ozone Depletion -

Photochemical_Ozone_Formation -

Human_Toxicity _non_cancer -

Ecotoxicity -

Eutrophication_Freshwater -
Eutrophication Marine -

Land Use -

Acidification -
Particulate_Matter -

Climate_Change -
Iunisin_g Radiation -

Human_Toxicity cancer -

Eutrophication Terrestrial -

siopdul

} .

[e)

e

o ~

€25

O oD

259

°33
~Nom ..mr..l
g 3 7 =00
omem , 283

s =

=< E

B- =709 Jad usjEm
- JULp SSEW3ILUn|oh
- 3[W0q 2wn|on
- Burues|> o) JEem Jiun
- |3qe| 3jsem Jun
- sso|6 Enm.s un
- des; Emm.s Jun
- sj2ge| mau uodsueiy Jun
- sded”mau yodsues Jun
- mw_ﬂonuim:ltonm:ubl._ﬁ
|- n:_cmu_u E qny’ | 3nsiGo] | Eo.c SULp uodsuely Jun
- Buipoq o gny onsiBo] woly sjuLp " yodsuesy Jun
|- mﬁfmﬂ:wazm 07 Buinog | Eo.c syuLp wodsuery jun
- sauaa0b o u:__u_on woly sulp ' wodsuely un
- 2es 132p o " Bul30g Eo.c SyuLIp wodswely Jun
- Buu=a3ey 01 BUII0G LICY SHuLp " uodsuely 3un
- Buiyiog o1 uoipnposd Woy juup vodsuesy jiun
- JAWnNsund uodsuey yun
- gny a0sifo] 01 s1aewadns | Ee.c mu_ﬁu.n paia||od wodsuely yun
- gny_ansibo| 03 sau300b Woy s3ieq pa1as||od Yodsued yun
- gny_2nsiBo| 03 2(es 132uIp” Woy sa[Rleq pa32a||ed Hodsuely iun
- gny ansibol 0y BuLEEY WOy S3R0G pains|od Hodsuely Jun

- BpOS ]

- flanz uﬁumnuhh_mucouﬁlu_lﬁ
- uonas uibeyzed flepuosas un
- Burue: 16eyoed Auepuosas 1N
- 12A03 n

- 553304 n

n
i
1Bl 3es
“ales
o
Bl LN
amal
winga
ma
el papala
- S3l2 EXREIET]
- 3es 1 ‘pazala
- Buu=zy el
- 32(ed LN
- faanz 310 535N Jo Jaquinu
- uoipa U0 J0 535N J0 J30LWinu

- Bulue: 07 J0 535N J0 J2gUInU
FEGNTLT]

p Jaguinu

- Japinig
- de3ss
- aiog
- yodsu
- sj2ge|
- sdeas

oijed peo|
!

Inpu’r parameters of the model

- s3p0c ul
- amoq Ied ABUeE

- Buipioq suo AlowdsE _ _

- gny 25160 0y sEieuLadns Woly a3uBlSE

- Buipyoq o3 uoanpoid Woyy 3JuRlsp

- Bujueapa oy qny 21si6o] Woly 230D

- Buipaoq o3 qny 21351 60] WoJy SIuURlsp

- uoe0| Buiiog 03 Jayew S|2ge| Woly 2ouelsp
- gny aisiBo| oy sauEsob woly sdueis

- uonedo| Buipjoq o3 taewsse| 6 Wwoly duelsp
- gny ansifio] o) 2(es 1220p Wely 2auelsp

- s}EWIRdNs 0] JSWUNSUDY WOl SIURISD

- 53120046 03 JAWNSUOY Woy 23URISD

- 3|es 1334Ip DY JBWNSUDD Wl S3URISI

- Buua3es” 0y JAWNSUOY Woly 3Juelsp

- gny 31siBo| 0 BuLEIeY Woly IjuUelsp

- uoijeso] BuIPoq oF Jayew sdes wol) 33uslsp
- sypewadng o) Buimeq woly aJuElsp

- salzi0b 2] mc__ﬂ_un_ Wiy 33UElsp

- 3|es 133UIp 0F BUIica Woly 33uelsm

- BuuE1ey 0} BUIICG WSy 2duelsp

- s}ajeuuadns aseyund ayy o3 uoIngUIUE

- sau200)6 2seyNd 2Y3 0 UoNgLIuD

- 3les 24P aseynd 2wy 03 uonngLjucy

- Buuajey”aseyund ay; o3 UoINgIUD

- fuanjap xoq auo Jo Ayoedes

- UoI}ae|jo0 ¥oq suo Jo Ajpseded

- Duluea ®oq suc Jo Apaedes

The equation can be simplified \

iesource_Use Minerals_and Metals -

Water Scarc ity

Resource Use Fossils -

f(xq, ., X90) = g(X12,%22,%X34)

=y =

techange —

Impactjimq

J

L

Input parameters kept if Si > 0,05 for at least one impact category

Other input parameters set to mean values
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Main Iim

To generate a simplified model, we need

(LCA practitioner and
sectorial expert)

Statistical distribution for —

It at this point

Main limit: the simplified model is associated
to a domain of applicability, dependent

from:
' ; Impact iimate change =Y = f(x1, s X90) | ]
The impact equation / | 1. The impact equation that may change
L ; . . .
$x1 i, . depending on how the system is organized
‘ L St ™ Y 2. The statistical distributions.
4\ —71%90 —» | | If we want to cover large, some input

input parameters (from
literature and sectorial
experts*)

parameters could overshadow the others
(e.q., distance to cleaning)

* Hugues Pellefier, Charles Allart (PETREL), Muriel Charlet, Delphine Renevier, Mathieu
Ganier (J’aime Mes Bouteilles), Antoine Clapier (DISTRO), Romain Legras, Loic Marchand-

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

-
[\

FAIRCHAIN

» We need simplified models for
different types of systems

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium 12



A typology of reusable bottle systems

stock of Cleaning Distance Production Sale channels Third- Bottle Market Reverse Collection Bottle type' Maturity
bottles to and party for manufacturer vending of the
~ machine system

cleaning bottling Ioglshcs
sites |
ndeJaI Internalized <100 km ’I Same Mix In the area Regional ~ No Not (/75 cl brown <5
(to one ‘ Integrated / | bottle years

prodJcer‘,l ‘\1_/ 1 1 (beers) i

zed Externalzed > 100 km ) Different Direct sale ln the Coun’rry National Yes integrated 75 cl white 5to 10
(between bottle years
producers) (sparking

drinks,

lemonade
typel

Catering In Europe International 75clgeen >10
bottle years

(cider
type)

1 1 white
bottle
(jvices]

Supermarkets

Groceries

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
W\ The accuracy is better at the archetype level

<
TRE

FAIRCHAIN

.
S
-
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SEAMPL (Simplified Environmental AssessMent of Packaging Loops)

SEAMPL

Configuration of reuse bottle scenario to evaluate

Scenario name

[ Single use

Stock and Cleaning Production and Bottling

Stock of Bottles @:  select v Bottle type @ :  select
Cleaning®: select w Production and bottling locations:  select
Cleaning Distance @:  select ~ Location of the glassmaker @ : = select

Sales and Market

Sales Channel @ : | select v
Market®:  regional v
Maturity of the system® : = select v

Simple questions to
define the archetype

Data provision
and LCA results

WV
\\ f/
~ F

TAL

FAIRCHAIN

INRAG @

‘ cirad MeaNs
* https://means.inrae.fr/

~ ~
~ -
- -

Collection® :

Reverse Vending Machine®@: no

@ means INRAZ

Possibility to compare scenarios of
different archetypes

Logistics

v Third-party for Logistics:  select v

- Possibility to compare to single-use

Colllection and Reverse Vending

select v

@MEANS INRAZ

Usage_unique @ ) W &

Paramétres d'entrée (D
Velume total de boisson (L) 1000

Poids d'une bouteille (kg, [0:2])

Eau consommeée au lavage par bouteille (Libouteille, [0.01;10))

Taux de retour en vente directe (%, [0:700])

Distance du consommateur  la vente directe (km, [0.700]) 10000 )
Contribution a I'achat en vente directe (%, [0:100]) 10000 )
Taux de retour en supermarchés (%, (¢, 700))

Nombre d'utilisations d'un i ire" (i . [0:50]) [ 1000
Distance de I'embouteillage & la vente directe (km, [0:100]) [ 12500 ]
Taux de retour en épiceries (%, [0;100])

Poids d'un intereallaire de palette (kg, [0.5:2]) 1200

Voir plus de parametres ¥

= W Fabrication des bouteilles [l Autres [l Emballage secondaire pour le transport des nouvelles bouteilles [l Fabrication des bouchons [l Electricité utilisée pour fembouteillage [l Transport des boissons de la vente directe au domicile du consommateur [l Transport des boissons de la restauration au domicile du consommateur
W Fin de vie du verrs [ Fin de vie des bouchons W Emballage secondaire pour le retour des bouteilles lavées 17 Eau utiiséa pour le lavage

Changzment cimatiou | s M

Destruction de |3 couche .

Radiations ionisantes

Formatien d'ozone photo.

Emissions de-pariicules | s S

Toxicité humaine - subst

Toxicité humaine - subst.

Acidification

Eutrophisation des eaux.

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium
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Feedback from the actors

<>
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FAIRCHAIN

Development:
- More packaging types
- Economic and social issues

Free or low-price (SMEs)

Supported by public authorities

How are you ready to help?
(several answers possible)
0 2 4 6 8

Scientific development

Beta testing

Increase the domain of applicability |

Data provision |

Diffusion, communication

”~
-
-

What should be the priority developments?
(several answers possible)

Extend geographical scope

More packaging types

Couple with maps

Extend to economic and social dimensions

Simplify the results and interpretation

Expert's version to develop own archetypes

Who should support the tool?
(ranking)

[¢] 5 10 15 20

Public authorities

Academics

Group of producers

Consultants

Industrial

Samuel Le Féon, EFFoST2024 conference, Bruges, Belgium
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More archetypes

o

Which type of license?

(one answer)

25 30

o A W N

100%

0%

Charged with active
assistance and regular
updates

Charged with
degressive
prices (free for
SME)

Free, updates
and assistance
funded by
public
authorities

Free, no update, no
assistance
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Paving the Way to Sustainable and
Innovative Intermediate Food Value
Chains: Learning from FAIRCHAIN

FAIRCHAIN project partners, especially WP5 (Karin Ostergren,
RISE)

Switzerland
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NETWORKING FORUM with

LCA: FREE lunch
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p Meet the team
p Uncover the ways to develop Intermediate Food Value Chains

[=]

W\ @) samuel.le-feon@inrae.fr
Q\ 2 ‘/ “ genevieve.gesan-guiziou@inrae . fr
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p Enjoy a free tasting of food and drinks produced through
FAIRCHAIN innovations. | e

More information: www.fairchain-h2020.eu/final-events/
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