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INTRODUCTION

This document constitutes Deliverable D1.1 — Progress Monitoring Report of
the R3PACK project, funded under the Horizon Europe framework
programme. It reports on the work carried out of the project over a period
of forty-two months (3.5 years), following its official launch on 4 June 2022.

Throughout the project duration, all consortium partners have implemented
the activities assigned to them in accordance with the Grant Agreement.
Despite the technical, and operational challenges encountered, the
consortium successfully delivered the planned tasks and achieved relevant
and robust results across all Work Packages.

The purpose of this deliverable is to provide a structured and consolidated
overview of the progress achieved within each Work Package and task. It

highlights the work carried out, the challenges addressed, and the outlooks.

Since the project launch, regular consortium meetings and structured
project management processes have been established and maintained
throughout the project Ilifetime. These activities ensured continuous
monitoring of progress, facilitated information exchange among partners,
supported timely decision-making, and guaranteed alignment across Work
Packages.

The report is structured as follows. Section | provides an overview of the
project implementation, including the project management approach applied
over the 3.5 years and a summary of the key events. Section Il presents the
progress achieved within each Work Package. The document concludes
with a synthesis of the project’s overall achievements.
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3,9 YEAR OF PROJECT
MANAGEMENT

Since the official launch of R3PACK in June 2022, the consortium has
successfully implemented all seven work packages, delivered outputs
across the different thematic areas, and reached key milestones
throughout the 3.5 years of the project.

As project coordinator, (RE)SET has ensured the overall coherence,
management, and effective implementation of the project from start to
completion. During the initial phase, (RE)SET established the
foundations for the smooth deployment of activities by setting up
R3PACK’s brand identity and collaborative tools, as well as a robust
legal and governance framework (Consortium Agreement, General
Assembly procedures, third-party management, and IPR).

In collaboration with the communication partner SAFE, (RE)SET
secured communication, dissemination, and data management
activities through the implementation of the Dissemination and
Communication Plan, the Data Management Plan, and dedicated
repositories and communication channels.

(RE)SET also led the analysis of R3PACK’s initial context and
challenges related to reuse and substitution, enabling partners to align
on a common vision and build a strong shared baseline. Building on
this foundation, the project delivered key scientific and technical
outputs, including LCAs, food safety protocols, washer audit tools,
consumer studies, and advanced R&D activities for fibre-based
alternatives and reuse demonstration.

Throughout the entire project duration, (RE)SET closely monitored
progress through structured project management and coordination
activities, ensuring alignment among partners, timely delivery of
results, and the overall success of the R3PACK project.

All » Every 6-months: a physical meeting to gather the consortium
partners |° Every few months: an online consortium meeting or webinar to
L collectively share progress and create synergies among the partners
« Every 2 weeks:

Work . . .
pacck);ge - an online meeting between the Coordinator and the Work package
leaders leaders to break silos and address any challenges

- an online meeting with all experts and enablers part of WP4
(Substitution) to update each other and align on the best ways
Task forward

leaders « Every weeks: an online meeting with all food manufacturers and

retailers part of WP3 (Reuse) to update each other and align on the

L best ways forward
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R3PACK’S KEY EVENTS THAT
HAVE SHAPED THE
PROJECT'S PROGRESS

#PHYSICAL EVENTS

June | :
5022 I* Kick-off

I All Beneficiaries met for the first time in June 2022 to share R3PACK'’s
vision, create a common ambition, generate a bond within the consortium
and lay the methodological backbone of the project for the next 6-
months.

The closing event in Brussels highlighted the work carried out over the
last three and a half years by European manufacturers, distributors and
experts, and presented it to numerous European stakeholders. It also
provided an opportunity to highlight the needs and investments required
to scale up reuse and substitution.

|
|
|
|

Jan .

2023 I* R3PACK physical event #2
| In January 2023, after setting a solid work base, the consortium
I collectively worked on getting on the tracks for the first demonstration
| phase for Reuse by the end of the year 2023.
|

June ! R3PACK physical t #3

2023 | physical even
| All Beneficiaries met for the third time in June 2023 to evaluate the
I progress made within a vyear and pursue their efforts towards
| demonstration.
|

Feb | H

2024 1 * R3PACK physical event #4
| The objective of this event was to strengthen the barrier properties of
| substitute drivers and accelerate the pace of demonstration for reuse.
|
|

aprit | Yr R3PACK physical event #5

2025 | phy
| In April 2025, one year after the start of the reuse experiment, this event
I provided an opportunity to share the first lessons learned in the field and
| to present the progress made by the pilot projects in substitution.
|
|

Nov | :

Nov, |* R3PACK Final event
|
|
|
\
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#1
WPI - PROJECT MANAGEMENT
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Task 1.
Task 1.
Task 1.
Task 1.

OBJECTIVES

Ensure effective project governance: achievement of
objectives, compliant administration with EC requirements,
efficient internal communication, and timely reporting.
Provide operational management support through tools and
consortium meetings and develop the Data Management Plan
to ensure proper collection and handling of all project data.

DELIVERABLES

D1.1 Progress Monitoring Reports ((RE)SET, M12, M24, M42)
D1.2 IPR Management Strategy and procedures ((RE)SET,
M12, M42)
D1.3 Data Management Plan ((RE)SET, M6, M38)
D1.4 Report on Cumulative Expenditure ((RE)SET, M30, M42)
Nov
25

Hh W N
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PROGRESS e

TASK 1.1 OVERALL PROJECT COORDINATION

Leader: (RE)SET Status: complete

i
Objective: ensuring overall project coordination and governance E
by the Project Coordinator, including interface with the European !
Commision (EC), partner management, financial allocation, progress !
control, risk management, and oversight of schedules, deliverables, |
and milestones. .

Actions taken & key take aways:

(RE)SET ensured proper EC reporting and project legal-financial
management, while maintaining continuous coordination with all partners.

Communication was structured through yearly physical meetings, monthly
consortium webinars for manufacturers and retailers, and bi-monthly
coordination sessions to communicate previous actions and anticipate risks.

Work package leaders were tasked with managing contributors to their
tasks and disseminating key information to project members.

Challenges:

. Ensuring alignment across partners during certain collective meetings
. Sustaining engagement over a long project duration

. Collecting information from all the different partners

Outlook:

« The final report brings together all the work carried out in recent
years on the R3PACK project and requires significant coordination
to ensure that it is comprehensive and consistent.
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TASK 1.2 ADMINISTRATIVE AND FINANCIAL
MANAGEMENT

| Leader: (RE)SET Status: complete

EObjeCtive: ensuring proper European Commission reporting and
' providing the legal and financial management needed for effective

Actions taken & key take aways:

In order to ensure full compliance with the European Commission's
administrative and financial requirements, (RE)SET provided tools, templates
and advice to complete financial and technical reporting and reduce errors.

Two financial and technical reports were produced (at the end of 2023 and
the end of 2025), for which (RE)SET coordinated the management of data

from the entire consortium and prepared the deliverables to provide the
information requested by the European Commission. The increased
availability of the (RE)SET teams enabled project members to provide the
correct data requested.

Overall, this task strengthened financial discipline, improved the consistency
of partner submissions and ensured compliance with deadlines and financial
obligations.

Challenges:

« Every company has its own way of storing financial and technical data.
It takes time and requires different internal services to collect financial
and technical data.

Outlook:
* Providing the final financial report for R3PACK to the European
Commission.
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TASK 1.3 KNOWLEDGE AND INNOVATION
MANAGEMENT

Leader: (RE)SET Status: complete

Objective: ensures continuous management of innovation and IPR,
from identifying and assessing project innovations to preparing their
market readiness and replication.

Actions taken & key take aways:

Throughout the project, (RE)SET ensured the collection, consolidation and
circulation of strategic knowledge across the consortium by means of
regular meetings, bilateral exchanges and structured monitoring activities.
This included both internal knowledge generated by partners and external
insights from continuous market and innovation scouting.

(RE)SET systematically gathered the project’'s key results, progress and
challenges, and supported decision-making by identifying pathways to
accelerate development or address emerging risks.

In parallel, (RE)SET carried out ongoing monitoring of intellectual property
rights, reviewing each new result, clarifying ownership, and assessing
protection needs in line with the processes and rules set in Deliverable D1.2.
This continuous IPR supervision helped secure freedom to operate and
ensured that innovation efforts remained aligned with the consortium’s
strategic objectives.

Challenges:

. Managing sensitive IPR questions arising from collaborative innovation
involving direct competitors and external third parties (e.g. mould
ownership, patentability assessments).

Outlook:

« Continue monitoring potential patent applications and jointly developed
results to ensure compliance with ownership, access-rights and
dissemination rules across the consortium.

* Support partners in preparing exploitation pathways, including open
science practices, licensing options and strategies to ensure long-term
freedom to operate after project completion.
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TASK 1.4 DATA MANAGEMENT

Leader: (RE)SET Status: complete

:
Objective: establishing and maintaining the project’s Data |
Management Plan, ensuring compliant, structured, and coordinated |

Actions taken & key take aways:

(RE)SET established, drafted and maintained the R3PACK Data
Management Plan in line with Horizon Europe requirements and open-
science obligations.

First delivered at M6 and followed throughout the project until M42,
the DMP ensured full compliance with FAIR principles by defining
procedures for data collection, consent, storage, protection, retention
and open access.

Throughout the project, (RE)SET oversaw the identification of reusable
background data, the management of newly generated datasets, the
implementation of metadata standards, and the organisation of secure
long-term storage in Zenodo’s dedicated R3PACK community.

It also coordinated quality assurance and confidentiality checks before
publication, ensured GDPR-compliant handling of personal data, and
provided partners with guidance to guarantee consistent curation,
documentation and accessibility of all project data.

Challenges:

. Ensure consistency of data, documentation and quality controls in
accordance with FAIR principles among project members.

. Manage sensitive and confidential datasets (in particular D2.1 and D4.1),
requiring controlled access and specific procedures to avoid any
violation of competition law or intellectual property rights.

Outlook:

* Support partners in implementing the project’s publication and data-
release policy on Zenodo to ensure sustained reusability, traceability and
cross-sector uptake beyond the project’s end.
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WP2 - MARKET ANALYSIS AND CONSUMERS”
BEHAVIOURAL CHANGE AND ENGAGEMENT
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OBJECTIVES
* ldentify specific market needs ensuring an optimal market

(o launch of new solutions

@ * Provide in-depth understanding of consumer behaviour
drivers to serve as a basis for the development of reuse and
substitution systems

DELIVERABLES
* D2.1 Specifications matrix from industries (Carrefour, M6)

* D2.2 Guidelines for promoting behaviour change and social
innovation (Aarhus M24, M42)

Nov Feb May Nov
22 23 24 25
Task 2.1 _
Task 2.2 -
Task 2.3 _
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TASK 2.1 SPECIFICATION FROM INDUSTRIES

Leader: (» Status: complete

Carrefour

:
Objective: defining, collecting and assessing the industries’ |
1
specifications for the project. !

Actions taken & key take aways:

The specification from industries consists in all necessary data to
activate the different tasks that depend on it (e.g. task 3.3 for the
reuse logistic models, task 6.1 for LCAs). The information is mainly
related to the industrials’ food products, their packaging, the used
machinery, logistics, location of factories and alike.

Collecting the specifications from industries has also allowed to assess
the feasibility level for substituting to a fibre-based packaging and/or
switching to a reusable packaging for each product category targeted
by the project.

(RE)SET has acted as a « black box » assessing the partners’
information needs, centralizing the data collection from industrials,
retailers and packaging manufacturers and matching the collected data
with the few partners allowed to access the information. As a reminder
the deliverable D2.1 is confidential as the consortium is composed of
competitors and actors that have a client - service provider
relationship.

Challenges:

* Ensuring the confidentiality of the sensitive data collected
(industrial secret, pricing, competitors, ..).

« Accessibility to all wished data (time constraints, internal
organization of the companies, detained by third parties).

Outlook:

* All commercial data collected as part of the project helps
manufacturers obtain key information to determine whether
they wish to continue positioning themselves in the reuse or
substitution market.

« With a wealth of lessons learned from the experiment, it
would be interesting to repeat the data collection work with
manufacturers to assess whether certain products or
packaging are more suitable for reuse/substitution.
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TASK 2.2 REGULATORY, SAFETY, ECONOMIC
AND TECHNICAL BARRIERS AND STANDARDS

i Leader: jﬁ& Status: complete

:
Objective: synthesize and map European regulations on food !
safety, materials recyclability and compostability :

Actions taken & key take aways:

Regulations mapping is essential in a project to avoid any spent time
on a solution which cannot be driven. SGS has split the tasks to
different contributor to optimize the time of research and to collect
maximum data. Information on regulations, European or for all
countries, and their details are not always unrestricted access.
Contributors have shared together information on regulations, norms
or standards to be able to gather all elements and map.

Mapping all regulations and sharing information on how each European
countries is assessing reuse or substitution allow the consortium to
target the best solutions and examine possibilities to develop rapidly.
In general, we have noted a strong common regulations on plastics but
nothing on reuse. Also, regarding the end of life, the PPWR is still on
revision, and this will impact our work.

Challenges:

« Gathering all regulations and data on packaging, including reuse
and substitution if any in Europe with countries specificities.

* Making accessible findings for all the consortium to be aware of
regulations to include in research.

Outlook:
* Ensuring a regulatory watch and communicate if any to all

consortium.
» Create a standardisation protocol for reuse.
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TASK 2.3 CONSUMER BELIEFS AND CHOICE
CONTEXT MAPPING

Status: complete

! 1
! 1
1 i I
. Objective: understand consumer beliefs in relation to reuse, !
E recyclability —and upcycling of packaging and paper-based

packaging .

Actions taken & key take aways:

A systematic literature review was carried out to identify existing
knowledge on consumer beliefs about packaging reuse, recycling, and fibre-
based packaging. This was followed by an exploratory online survey with
more than 1,800 consumers in Belgium and France, which provided detailed
insights into perceptions of different reuse schemes, willingness to pay, and
drivers and barriers influencing adoption. Two online focus group interviews
were also conducted in both countries to validate survey findings and
explore consumer experiences and expectations in more depth.

Across studies, consumers showed generally positive views on reusable and
fibre-based packaging, though concerns about hygiene, convenience, and
price remain important barriers. Return-on-the-go emerged as the most
promising reuse scheme, particularly when supported by financial incentives
and convenient return options. Fiber-based packaging was perceived as
sustainable and suitable for a wide range of products, though consumers
expected slightly higher prices. Together, the results highlight key drivers
(environmental concern, functionality, incentives) and barriers (hygiene,
convenience, cost) that need to be addressed to promote wider adoption of
sustainable packaging solutions.

Challenges:

. Recruitment of participants for the focus group interviews.

. Ensuring high-quality translation and cultural adaptation of survey
materials across countries.

Outlook:

. Prioritize consumer convenience by ensuring easy return options
(e.g., weekly supermarket drop-offs, clear routines) and pair these
with deposit refunds, as both were identified as the strongest
motivators for participation.

* Address consumer hygiene and safety concerns by providing visible
cleaning assurances (e.g., seals, staff handling) and offering simple,
step-by-step instructions, since these were key barriers to reuse.

. Build on survey and focus group findings by testing in-store
communication and fibre-based packaging for dry goods, as these
categories showed the highest acceptance among consumers.
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TASK 2.4 IMPROVING CONSUMER
ACCEPTANCE OF REUSE SYSTEMS AND
PAPER-BASED PACKAGING

eremeens DtALUSE cOmplete

DFPA
PR i1 UNvERSITY

Objective: provide avenues to improve consumer acceptance of
reuse systems (WP3) and sustainable packaging substitutes (WP4)

Actions taken & key take aways:

A literature review examined communication strategies for promoting reuse
and fibre-based packaging, drawing on message framing research (gain vs.
loss appeals, rooted in prospect theory) and self-construal theory (“we”
Vs. “you” appeals). The review showed that framing effects depend on
emotional responses, individual values, and cultural context, providing the
basis for the subsequent experiments.

Three online studies with nearly 2,000 consumers across the UK (pilots),
Belgium, and France (main studies) tested gain- versus loss-framed
messages and “we” versus “you” appeals. Pilot results indicated that gain-
framed “you” messages modestly increased purchase intentions and return
likelihood through positive emotions and engagement. However, effects in
the main studies were small and moderated by message realism and prior
awareness.

A field experiment in two Carrefour stores in Besancon compared gain-
framed “we” and “you” materials. In the “you” store, reusable-packaged
product sales rose from 10.7% to 13.7%, while in the “we” store they fell
from 9.6% to 5.2%. Daily sales trends confirmed greater uptake under
individual-responsibility framing, suggesting it is more effective than
collective appeals at the point of sale.

Challenges.
Access to detailed sales data for the field experiment required
extensive coordination with retail partners; the final datasets were
received around five months after the intervention, which compressed
the analysis and reporting phase.

. Field testing was limited to two French stores, a short time window and
a small set of products, which constrains generalisability.

Ouﬂook

Insights on the effectiveness of gain-framed “you” messages, and their
links to emotion and engagement, should inform the refinement of
communication guidelines for WP5 demonstrations and retailer
campaigns.

. Future work should extend the experiments to additional stores,
countries, and product categories—including a broader range of fibre-
based solutions—to validate and adapt the messaging playbook.
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TASK 2.5 LEVERAGING SOCIAL NORMS FOR
OPTIMIZING REUSE SYSTEMS AND PAPER-
BASED PACKAGING

z
. Leader: Ton Status: complete

:
Objective: Exploring the extent to which social norms are 1) .
responsible for consumer behaviour and 2) can drive behaviour i

Actions taken & key take aways:

To understand how to encourage the return of reusable packaging, we
conducted a survey experiment with 3,000 participants. The study's key
takeaway is that social norms are a better driver of behaviour change than
direct financial rewards. The belief that "most people" are returning their
packaging was the most effective motivator.

While economic incentives can play a role, their impact is conditional. A
significant incentive of one euro did increase return rates, but a small
incentive of 20 cents was no more effective than offering no reward at all.
Crucially, these financial rewards lose their power when social norms are
weak: if people believe that returning packaging is an uncommon behaviour,
even a high-value incentive fails to motivate them.

Furthermore, a second phase of the experiment confirmed that informational
campaigns are a successful strategy. Messages promoting reuse effectively
increased people's intention to participate, and it made no difference
whether the campaign highlighted peer behaviour or emphasized
environmental duty.

Challenges:

+ People are heteorgenous and how they respond to social norms and
economic incentives is influenced by a wide range of factors, i.e., social
preferences, cultural values, habits, etc.

Outlook:

Identify the « critical mass » of individuals that can overturn a
social norm and promote large-scale adoption of products in
reusable packaging through their social influence.

* To do so, participants’ behavior should be monitored over time.
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TASK 2.6 INTERVENTION STUDIES TO
MAXIMIZE BEHAVIOR CHANGE

s DtAtUSE cOomplete

DFPA
PR i1 UNvERSITY

Objective: targeted intervention studies will be carried out
supporting the demonstration activities in WP5

Actions taken & key take aways:

An intervention study was conducted in two Carrefour stores in Besancon, France,
where the research team was present for three days to recruit households into the
study. Recruitment took place directly in-store via tablets or by scanning a QR
code displayed on banners and leaflets. Both stores communicated a gain-framed
message highlighting the benefits of reusable packaging, differing only in self-
construal level (“we” vs. “you”). Participants who consented to join were invited to
complete two follow-up surveys, each using the same framing as in their assigned
condition. To supplement in-store recruitment and achieve the target sample size,
additional participants were later recruited through an online campaign targeting
the same regions.

Survey results indicated that purchase intention and return likelihood remained
consistently high across waves, with minimal differences between “we” and “you”
message appeals. Actual purchasing and return behaviour, however, remained
limited. Repeated exposure to the same message did not produce significant
changes in purchase intention or return likelihood over time. In a separate section
of the final survey, participants also evaluated fibre-based packaging. Here,
environmental benefits, food safety, and cost savings emerged as the strongest
drivers of preference, whereas social influence and concerns about taxes or fees
were least influential.

ChallengeS'
Recruitment of households was lower than planned - despite in-store
efforts and Google ads campaigns. We reached 39 participants that
managed to complete successfully all stages.

. Coordination with retail partners took longer than expected, and access
to two stores was only secured after extended discussions.

Ouuook
Earlier and clearer agreements with retail partners could help
reduce delays in implementation.

. Spending more days in stores, where budget allows, may improve
recruitment and data quality.

. Extending the study period would make it easier to observe
longer-term changes in consumer behaviour.
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WP3 - REUSE: TOWARDS INDUSTRIAL,
ECONOMICAL AND ENVIRONMENTAL OPTIMISATION
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OBJECTIVES
@ Support the optimization from an environmental, economic

Oenis o

and social perspectives of industrial reuse and its effective
translation into successful and replicable business practices

DELIVERABLES

* D3.1 Selection of suitable packaging for reuse for each product
type (RE)SET, M7)

* D3.2 Food safety protocol (SGS, M12)

+ D3.3 Auditing protocol for washing centers (SGS, M12)

« D3.4 Decision-support model for reuse logistic network design
(Unibo, M16)

+ D3.5 Sensitivity analysis and multi-scenario network optimization
with Guidelines about risk hotspots (UniBo, M16, M26)

Dec May Sept Feb July
22 23 23 24 24
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TASK 3.1 SELECTION OF STANDARDIZED
PACKAGING AND RECYCLABILITY ASSESSMENT

:
Objective: selection of reusable packaging options relevant to the E
food product types covered by R3PACK !

Actions taken & key take aways:

The packaging selection has been a multiple step process. The
intention is to help industrials with their choice of packaging, but more
importantly favour the mutualization of packaging among them for a
same product (e.g. yoghurt) and similar use (e.g. yoghurt and sour
cream). The standardization of packaging is a key success factor of
reuse’s uptake. (RE)SET has used existing groundwork on
standardization for reuse (Citeo, Cetie) and started with collecting
industrials’ individual needs. On that base, groups with similar demands
and constraints were created to align collectively on a short list.
Following which a large-scale sourcing was conducted resulting in
about 250 packaging identified. The same process of first individual
choice and then collective alignment has been repeated. Finally, the
list has been narrowed down to 64 packaging options more or less
suitable for all product categories. The full report is part of the
deliverable 3.1 submitted December 2022 to the EU. The selection has
allowed the industrials to chose from it the packaging they wish to
test.

ChallengeS'
To date, the reusable packaging offer on the market is very limited.

. Sometimes it will be necessary to adapt these packaging initially meant
for single use.

. For some other food categories, a whole new mold and packaging had
to be developed to meet the industrial constraints (e.g. yoghurts,
salads).

Ouuook
Concerning plastic reusable packaging, there is a strong need for
R&D both on washing centres and packaging producers to meet
quality requirements (washing, plastic resin, allergens).

* Mutualisation and standardisation of reusable packaging should be
pursued to reach economical and environmental viability.
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TASK 3.2 NORMALISATION OF FOOD SAFETY
AND WASHING PROTOCOLS

' Leader: SGS Status: complete i
Objective: Assessing the food safety of reusable packaging by !
1
1

defining a comprehensive food safety protocol and auditing
! protocol applicable to washing practices for industrial reuse.

Actions taken & key take aways:

The task 3.2 includes 2 different streams, conducted at the same time.
Firstly, based on selected packaging on task 3.1, SGS has selected key
tests in order to simulate the daily use of packaging and then
conducting, following specific existing regulations, food contact tests.
A protocol has been defined for plastic materials in general for up to
20 cycles, but the tests were performed on 5 different resins.

Secondly, SGS had to establish a grid audit for washers in order to
help them on a methodology, ensuring the safety of reusable
packaging in the loop before and after washing. Critical points have
been communicated to washers and their feedbacks allowed SGS to
improve it.

SGS realized an on-site audit to test the audit grid.

Challenges:

« Key elements from washers were difficult to collect to help writing
the audit grid.

* Choosing a Ilimited amount of performance tests for reuse
packaging for a simple and efficient protocol.

« Conducting the protocol writing and tests at the same time.

Outlook:

* Send the protocol with Buddie Pack, another Horizon Europe
project working on reuse, to share findings and have it peer-
reviewed.
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TASK 3.3 REUSE LOGISTIC NETWORK
MODELLING

Leader: Status: complete

Objective: Defining the optimal strategy to optimize the packaging
reuse network environmentally and economically.

Actions taken & key take aways:

The problem has been addressed through the development of a
mathematical optimization model. The model strategically assesses the
optimal location of the key actors’ facilities in the network and the optimal
logistical flows throughout the closed-loop reuse system. The model is fed
with data gathered from the industrial partners regarding production costs,
packaging design and materials, and facility locations.

The model was first applied to the demonstrator phase in northern France,
Belgium and Luxembourg. Then it has also been applied to the overall
France scenario, to better exploit the strategic perspective of the model in
a wider geographical area.

The model favours a centralized configuration, activating only a limited
number of facilities for production and washing, while distribution centres
emerge as pivotal nodes in coordinating both product distribution and
container returns. In the reuse scenario, the number of shipments increases
compared to single-use packaging, yet the overall travelled distance is
reduced, resulting in lower logistic costs. On average, each container
completes 2.82 reuse cycles (as per input). Reaching ten cycles would
require return rates above 90% and scrap rates below 10%, conditions that
remain far from current expectations.

Challenges:

. Data collection from partners and data homogenization.

. Definition of cost parameters for the new reusable packaging

» Design of a database to store input data from different industrial and
research partners and manage the network solution.

Outlook:

. Monitor actual return flows
. Monitor consumer engagement (return-rate per packaging type)
and breakage rate
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TASK 3.4 ECONOMIC, ENVIRONMENTAL-
FRIENDLY AND RESILIENT PACKAGE REUSE
SCENARIOS

Leader: Status: complete

Objective: study how the uncertainty of the driving aspects like
the package options, the Jlogistic operations, the consumers’
behaviour affect the costs, the environmental impacts of the
proposed network

Actions taken & key take aways:

To address this task, the mathematical model has been refined to include
the environmental impact of the system. The multi-objective model (cost-
emissions) has been applied to perform a sensitivity analysis on two key
uncertainty parameters: the return rate (0-100%) and the breakage rate (5-
55%) of packaging. These parameters highly influence the break-even point
of the reuse-system and provide benchmarks for industrial strategic
decision-making.

A sensitivity analysis of 100+ scenarios confirmed an inverse cost-emission
relation: doubling costs cuts emissions by ~67%.

Higher return levels reduce the need for new packaging and lower
production emissions but increase costs due to additional flows through
sorting and washing facilities, as well as the deployment of RVMs.
Conversely, higher Scrap Rates reduce costs but raise emissions,
emphasizing the importance of packaging durability and efficient handling to
avoid unnecessary discards.

Results also revealed logistical patterns. Distribution Centre-Store
connections were the most efficient, with average distances of ~50 km,
while Store-Sorter flows concentrated much of the transport burden and
costs. Production-related flows showed high variability due to the limited
and sub-optimal location of facilities. These constitute risk hotspots, where
strategic relocation or expansion could significantly reduce kilometres
travelled and associated costs and impacts.

Challenges:
e The model has a long running time due to the number of scenarios to
test and the computational complexity of its multi-objective structure.

Outlook:

. Monitor actual flows, return rates, and the durability of deployed
packaging. Such data could feed the model in the post-
demonstrator phase and allow a more accurate assessment of the
long-term costs and impacts of the system.
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TASK 3.5 DE-RISKING

' Leader: (RE)SET Status: complete

1
' Objective: de-risk the approach for reuse by diversifying the
. choice for packaging, washers and RVM operators involved in the

Actions taken & key take aways:

(RE)SET is continuously on the look out for alternative stakeholders
regarding packaging suppliers, washers, operators, traceability service
providers and else. We have consolidated a database and built a
network to allow flexibility at any time. A mapping of our partners’
challenges at each step of the demonstration process provides us the
bigger picture of any risk that might arise.

A benchmark has been realised to select washing centres, packaging
manufacturers and RVM. 2 different washing technologies has been
selected to answer both plastic and glass packaging specifications. 2
methods of packaging production has been tester : thermoforming and
injection moulding. Finally, the RVM benchmark led to the selection of
“universal” RVM which accept all formats (bottle, bucket, tray).

Challenges:

« The available operators and washers are limited and usually at an
early stage of their development

« The innovative nature of R3PACK project (plastic packaging, other
formats than bottles) required innovation and flexibility from the
various stakeholders (washing centres, packaging manufacturers
and RVM manufacturers).

Outlook:

« Continue benchmark on reuse technologies, innovations and
operators as reuse ecosystem is rapidly gaining expertise.

» Pursue collaboration between the different reuse
stakeholders (industrials, retailers, washers and packaging
manufacturers) to make sure the solutions developed meet
the needs of the entire value chain.
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WP4 - SUBSTITUTION: NEW FIBER-BASED
PACKAGING SOLUTIONS
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Task 4.1
Task 4.2
Task 4.3
Task 4.4
Task 4.5
Task 4.6
Task 4.7
Task 4.8
Task 4.9

(RE)SET =8 i ko a2

[u BIM Ll O Fiberlean 2 Fraunhofer
Ivv
. ,, INNOVI
% Gascogne @SHIEHN (e EIE (= THIOLAT

OBJECTIVES
Secure the development of industrial renewable and
primarily recyclable but secondarily
compostable/biodegradable fiber-based food packaging
solutions

DELIVERABLES

* D4.1 Identification of combined fibre-based packaging substrates,
surface pre-treatments and barrier formulations (RISE, M18)

» D4.2 Decision-matrix based on materials, barrier combination and
application performance evaluation (RISE, M16)

» D4.3 Final assessment report on shelf life (Fraunhofer, M22)

 D4.4 Evaluation of recycling and compostability analysis (Innovhub,
M40)

* D4.5 Process methodology for producing fibre-based, high-barrier
packaging that can be upscaled for commercialization (RE)SET,

M42) Feb May AugSeptNov March Nov Sept Nov

23 23 23 23 23 24 24 25 25
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TASK 4.1 SURFACE ANALYSIS AND
PREPARATION

Leader: EIE Status: completed

Objective: find the optimal fibre-based substrate and surface
treatment for improving the adhesion and performance state of
suitable barriers AND to find the best combination
substrate/treatment to meet the necessary physical performance
requirements.

Actions taken & key take aways:

A PHBV dispersion coating applied prior to film lamination on MFC coated
paper significantly improved adhesion, acting as an anchoring layer in
combination with melt pressing. A single PHBV dispersion coating could also
be applied and subsequently hot-pressed, functioning effectively as a
barrier layer on its own. For the PHBYV dispersion to spread evenly over the
MFC paper surface during melt pressing good wetting properties were
required. Poor wetting could lead to uneven distribution. Temperature,
pressure and pressing time influenced the flow of the dispersion.

Spray coating of trays (from Guillin) was performed with multilayer
approach. MFC (from FiberlLean) was spray coated as first layer followed by
chitosan and a top layer (products from Bim Kemi). The results
from characterization (Cobb60, KIT, Caprylic acid rating) of trays was
promising.

Trays were produced at RISE in wet moulding lab line with varying additives
and process parameters. It was observed that the water resistance and the
porosity/topography of the substrate could be tailored. Trays with different
composition were used in task 4.4.

Challenges:

* Availability of chitosan

. Dispersion barrier rheology, stable atomization by spray coating, 3D uniform
coating

Outlook:

Continued development of spray-applied barriers, in terms of barrier
formulation and process control via digital solutions (Al assisted process
and quality control) are expected to further improve spray-coating
uniformity, reduce material consumption, and enable high-throughput
production lines that meet future regulatory and environmental demands.
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TASK 4.2 FORMULATION, DEPOSITION AND
EVALUATION OF BIO-BASED COATING SOLUTION
AND ADDITIVES WITH NEW RAW MATERIALS

e e e e e e i 1
1
1

‘Leader: [J{BIM Status: completed

:
EObjeCtive: Development of an optimised coated paper or a pulp E
! 1

'recipe in terms of barrier properties.

Actions taken & key take aways:

Partly biobased barrier formulations were introduced after earlier high-bio-
content alternatives (>95%) showed low performance and poor stability. The
new products, based on synthetic polymers, biowax and starch, contain 50%
(BA 85028) and 80% (BA 85113) bio content. Lab-scale tests on Gascogne
MG paper and Fibrelean MFC-coated paper, applied in 2-3-layer
combinations, demonstrated excellent WVTR and OTR performance.

In addition, deposited SiOx has been evaluated as an OTR booster in

combination with barrier coatings. A fully synthetic/fossil-based top coating
(BA 85117), consisting of synthetic polymers and wax, has also been tested.

BIM Kemi has supported ongoing pilot trials at Gascogne with these product
formulations

Challenges:

+ Food contact approval and supply of raw materials.

« Under existing SUPD legislation, barriers that contain synthetic polymers
or chemically modified polysaccharides are classified as plastics.

Outlook:
* The future of biobased barrier dispersions show promise but

transition from plastics faces cost, performance and regulatory
challenges.

« BIM Kemi will continue development of biobased barrier
coatings
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TASK 4.3 PREPARATION OF PHA

Leader: & Status: complete

Objective: Produce 200 kg of PHA and formulate the material with
adapted parameters for the targeted applications.

Actions taken & key take aways:

Bioextrax has installed new reactors and is now capable of producing 20 kg
batches of different grades of polyhydroxybutyrate-co-valerate (PHBYV),
with valerate content ranging from 1% to 10%, on a weekly basis.

Bioextrax has supplied various grades of dry PHBV powder to RISE for
processing. Throughout the project, it optimized its downstream process to
enhance PHBV purity, which has significantly improved its processing
characteristics and the overall quality of the final product.

Water-based dispersion from dry PHBV granules was very difficult,
making spray coating applications particularly challenging.

Bioextrax has successfully increased its production capacity and
produced several batches of PHBV in the range of 25-30 kg per batch,
on a weekly basis. It has supplied purified grades of dry PHBV powder
(low valerate) to RISE, and Bioextrax is currently awaiting their
processing results and feedback.

A major milestone has also been achieved in its uniform water-based
dispersion work: Bioextrax has successfully developed a uniform PHBV
dispersion. It is now waiting for RISE to evaluate both the dry powder
and the dispersion and to advise on which material should be taken
forward in the next phase.

Challenges:
* Longer shelf-life and stability of the PHBV dispersion remains a

challenge.

Outlook:
* ldentifying the right preservative to ensure longer shelf-life and

stability of the PHBV.
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TASK 4.4 DEPOSITION OF PHA AND
INORGANIC SOLUTIONS AND INNOVATIONS
TO ACHIEVE THE NECESSARY BARRIER ON

PERFORMANCE ON CELLULOSIC SUBSTRATES

Leader: EIE Status: complete

substrates using PHA deposition in combination with other circular
' barrier formulations

r
1
1
1
1
1
1
1
1
1
1

:
Objective: prepare multilayer barrier solutions on fibre-based
1
1

Actions taken & key take aways:

Different strategies of using PHBV as barrier material have been evaluated.

The two structures that showed the best barrier performance on a 2D-paper
substrate were: 1) a more complex multilayer barrier consisting of both a
PHBV based dispersion coating and a top laminate, combined with an MFC
pre-coating and 2) a structure with only a PHBV-based coating on MFC pre-
coated paper without PHBV lamination. In both cases the, the PHBV
dispersion was melt-pressed and the laminate hot-pressed. The thickness of
the laminate and the coating as well as impregnation of each were carefully
controlled and press parameters optimized to achieve uniform adhesion.
Films of PHBv was prepared by extrusion coating. Different composition of
PHBv, additives such as clay and plasticizer and different process
parameters were evaluated. Barrier and mechanical properties of films were
evaluated.

A formulation of PHBv was developed in order to have a stable and uniform
formulation suitable for spray coating. Different Hv content of PHBv was
investigated. Adhesion of the coating to the tray surface was evaluated.
Higher adhesion was obtained when MFC was added as one component to
the fibres prior to wet moulding.

Multilayer spray coating was applied on trays produced at RISE (see T4.1).
Chitosan was spray coated first as a primer, thereafter MFC to achieve gas
barrier properties, and finally PHBv dispersion to get a water barrier. The
final multilayer structure was hot pressed.

The biobased multilayer structure resulted in good barrier properties.

Challenges:

. Recyclability of trays with multilayer barrier structure

. Dispersion barrier rheology, stable atomization by spray coating, 3D uniform
coating

Outlook:

. Scaling up of promising strategies, looking into coating process
automation and quality control
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TASK 4.5 SHELF-LIFE ANALYSIS

' Leader: Z Fraunhofer Status: complete

Ivv

Objective: baseline assessment for the selected types of food, and
an initial assessment of the shelf-life and the relevant spoilage

mechanism

Actions taken & key take aways:

Food producers were interviewed on the requirements of their
products. Snack foods were characterized for their water sorption;
oxygen consumption was found to be negligible even under
accelerated conditions. Dairy products showed signs of microbial
activity during oxygen consumption experiments, so literature data
was used instead. For fresh produce, literature data was used.

The gathered data was used to construct shelf-life models and perform
simulations in product-appropriate packaging and under suitable
conditions (e.g. refrigerated for dairy products). The combination of
experimental studies and simulations showed that, for the studied
snack products, water sorption appears to be more critical than fat
oxidation, highlighting the importance of a sufficient water vapor
barrier. For dairy products, the simulations gave insights into the
tolerances for the oxygen permeability of packaging. For fresh
produce, the simulations show potential optimization of product-
specific equilibrium modified atmosphere packaging.

Challenge5°
For dairy products, the experimental characterization of oxygen

consumption proved difficult due to additional processes
« For fresh produce, the variability of respiration rates needd to be
addressed.

Ouuook
The models of the characterized products are available for

further use
« The insights from the studies can be applied to future

packaging design questions
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TASK 4.6 RECYCLING AND COMPOSTABILITY
TESTS

' Leader: ((( #x2-  Status: complete

Objective: determine the recyclability of the different solutions at
both Ilab and pilot scale as well as to assess their potential

Actions taken & key take aways:

Recyclability tests of different fibre-based materials developed within
WP4 were carried out at Innovhub, considering the most relevant
parameters for paper recycling. Tests were performed according to
CEPI recyclability laboratory test method-Ver.3 and the results were
converted into technical recyclability score according to 4evergreen
Evaluation Protocol-Verl.

Three samples of flexible packaging paper were tested, showing a
general acceptable recycling behavior. Six samples of rigid packaging
trays were tested, showing overall good recycling results. Some
specific issues regarding sheet adhesiveness were further investigated
with FTIR analysis.

One sample of rigid packaging trays, made of almost 100% biobased
materials, was tested for home compostability, showing a very good
result.

Challenges:

« Availability of selected samples for end-of-life tests at a late stage
of the project.

« Quantity of selected samples not available for pilot scale tests.

Outlook:

* Scale-up of the new fiber-based packaging solutions,
considering possible improvements resulting from these
studies.

« Develop long term recyclable and/or compostable fiber-based
materials with a high biobased content and a high paper ratio.
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TASK 4.7 MACHINABILITY- FIELD TEST

Leader: Z Fraunhofer Status: complete

1
1

Ivv :
Objective: Determination of the processing parameters, especially
the sealing parameters (temperature, pressure, time/speed, etc.) for i

r
1
1
1
1
1
1
1
1
1
1
L

Actions taken & key take aways:

Three commercial materials from 3 different suppliers, as well as two R&D
pilot materials (P1, P3) were examined as followed: bending stiffness,
standard and highspeed friction (COF), sealability by analyzing the seam
strength and pouch tightness using heat conductive (HCS) and ultrasonic
sealing (USS). The Highspeed-COF of the coated sides of P1 and P3
decreased slightly for R1@45° and more for R500@19° with increasing
relative speed. The temperature-related process window using HCS was
similar to the “GG” reference; USS showed a lower initial sealing force for P1
and higher for P3 to this reference.

Testing the seam tightness, bags were manufactured, (a) without layer steps
realized with a tool couple of two heated solid sealing bars, (b) with 2-4-
layer step realized with a heated solid and an unheated flexible bar. The
coating on GascoGreen demonstrated a good resistance to folding damage,
but less when sealing tight the layer steps. P1 showed rather the opposite.
With P3 even with a comparatively high sealing temperature a tight seal
appears to be problematic.

Challenges:

« A comparability of the test results was limited due to fluctuating material
properties / homogeneities tested. P3 showed a homogeneous coating
thickness but significant differences in substrate with a decisive impact
on the test result reliability, especially the sealing results.

* P3 coating : COF could be reduced significantly compared to P1 but is still
twice as high as for commercial materials.

* P3 coating : seams quite sensitive to thermal and mechanical stress.

* The seam strength appears to be limited by the adhesive strength of the
coating on the paper substrate, less by the sealing itself!

Outlook:

* For generalizable trends, the results must be validated more
extensively.

* For a stable processability, the COF should be further reduced.

*« A sealing tool with a flexible pad is more effective to tightly seal
layer steps. But, due to the worse heat transfer the sealing time can
be longer.
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TASK 4.8 FINANCIAL MODELLING AND COSTS
OPTIMIZATION

Leader: (RE)SET Status: complete

i |

:
Objective: perform economic evaluations Ileading to the |
determination of the final cost of production of each developed i

Actions taken & key take aways:

Many food manufacturers find it difficult to replace plastic with paper
packaging without eroding profitability. While sustainable materials are
increasingly demanded by consumers, they remain willing to accept a
moderate price increase (5-6%) provided product quality and convenience
are preserved, in the case of France and Belgium. The financial assessment
of savoury biscuits — a higher-margin category — indicates that the unit
packaging cost rises from €0.04 to €0.12 when switching to paper (higher
raw material costs and hypothesis of 20% reduction in production rate),
leading to a 45% decrease in distributor margins. At a sales volume of 2.9
million units, this corresponds to an annual margin loss of €222,000.
Manufacturers’ margins are also negatively impacted as they absorb part of
the additional cost to mitigate retailer losses. Over time, EU regulatory
developments such as PPWR and increasing eco-contributions will
progressively raise the effective cost of plastic. Expected improvements in
material performance, machine speed, and economies of scale will gradually
reduce the cost differential. These combined factors are anticipated to
enhance the economic viability of fibre-based packaging solutions.

Challenges:

« Rigid formats (trays, pots) require additional investment in
dedicated moulds and machines, a significant barrier for industrials.

« High packaging costs and reduction of production rates on existing
machines, leading to increased unit costs.

« Difficulty maintaining margins while meeting consumer
expectations for stable prices and consistent product quality.

Outlook:

* Industrial scale-up and technological optimisation (material
performance, machine speed) should reduce unit costs

* EU regulation (PPWR, eco-contributions) expected to
strengthen the long-term competitiveness of fibre-based
packaging.
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TASK 4.9 DERISKING

Leader: (RE)SET Status: complete

Objective: keep working on solutions based on the latest scientific
work and avoiding dead-end in terms of resources used

Actions taken & key take aways:

A continuous derisking was carried out by (RE)SET to ensure material availability

and reorient development choices based on the results obtained and external

factors, while maintaining the in-store demonstration of paper-based packaging
solutions as a final goal.

« A continuous look out for solutions providers able to supply alternative
substrates, coatings, laminates, deposition technologies in line with the
specifications in terms of performance, end-of-life and biobased content.

+ A database has been created and fed with the latest packaging innovations to
either replace a failing supplier or to complete a combination of solutions
missing an element.

WP4 has undergone a major change in methodology with the introduction of a
new path, named “short-term”, to derisk the demonstration phase and the aim to
get fibre-based packaging onto store shelves in the frame time of the project. This
new strategy enabled the sharing of a guide to industrial best practices by the
Fraunhofer expert to the food manufacturers. Moreover, more mature solutions
were selected (certified in terms of recyclability and food contact safety, closer to
the specifications of the food products), and tested on existing industrial
packaging lines. At the same time, a hard laboratory and pilot work was
maintained with experts, to increase the paper ratio and the bio-based content of
solutions.

Challenges:

« Anticipate a wide range of problems (misunderstandings, machine
availability, material supply, human, etc.)

* Innovative materials often available in limited quantities

Outlook:

* Prioritise scalable, recyclable biobased solutions and avoid
technological dead-ends

*+ Secure a reliable pool of mature alternative materials for rapid
substitution.
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WP5 - CROSS SECTORIAL VALIDATION,
DEMONSTRATION AND UPSCALING OF THE
SOLUTIONS
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OBJECTIVES

(0 Demonstrate in the pilot countries the packaging
@ innovations developed within WP4 and the reuse
schemes defined in WP3 with the aim to adapt and tailor
them to the real-life scenarios and different economic,
geographical and social conditions offered by the defined
pilot experiments

DELIVERABLES
» D5.1 Framework for the demonstrator (Carrefour, M14)
» D5.2 Comparative analysis for the scenarios from phase 1to

phase 3 (RE)SET, M23, M42)
* D5.3 Decision tool model / guidelines adapted to the feedback

((RE)SET, M42)

Dec July Oct Jan April July Jan Nov
22 23 23 24 24 24 25 25

Task 5.1

Task 5.2
Task 5.2°
Task 5.3
Task 5.3’
Task 5.4
Task 5.4°
Task 5.5
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TASK 5.1 DEFINITION OF THE FRAMEWORK

Leader: (» Status: complete

Carrefour

:
Objective: set a framework for the project demonstration pilots
and the study i

Actions taken & key take aways:

Task 2.1 has allowed to assess the feasibility level for substituting to a fibre-
based packaging and/or switching to a reusable packaging for each product
category targeted by the project.

For both reuse and substitution, the demonstration’s purpose, calendar (3
phases), perimeter has been defined theoretically upstream of the project in
the deliverable 5.1. The initial perimeter was 30 shops from 2 retailers over
20 months of experimentation.

The reuse loop and the role of each stakeholder has been detailed in a
specific chart.

The testing hypotheses and KPIs to measure the success of the
demonstration have yet to be determined.

All the definition of the framework has been possible thanks to many
collective meetings and individual interviews.

Challenges:

« Retailers’ administrative processes, the lack of reusable containers
currently commercialised suited to the food product categories,
the mismatch between the reusable packaging and conditioning
lines, the sometimes long ageing tests have significantly delayed
the planning of the three demonstration launch phases.

« Defining a realist planning and perimeter with lots of unknown
parameters is complex.

Outlook:

« Anticipate all the internal processes and validations of the
retailers and industrials.

* Planning should be updated regularly to anticipate any delay.
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TASK 5.2 DEMONSTRATION PHASE 1

Leader: (» Status: complete

Carrefour

Objective: Testing the first hypotheses on the systems’ nodes on a

smaller scale for reuse and validating the production process at industrial
scale for substitution

o |

Actions taken & key take aways:

As described in D5.2, the effective planning differed from the one in
the initial framework in the D5.1.

REUSE : Phase 1 was a preparatory phase for the experimentation,
during which multiple tests and decisive work were carried out
product selection, choice/design of packaging, estimation of volumes
to be produced, washing tests and label selection, transport testing,
reuse loop validation and choice of service providers, choice and
configuration of the reverse vending machine (RVM), graphic charter
design, definition of deposit amounts... This preparation phase
depends on the implication of various internal teams (packaging,
marketing, IT, legal, ..) for which reuse was a completely new subject.
SUBSTITUTION : The preparatory phase (February to July 2024) was
conducted by Fraunhofer IVV to assess machinability parameters and
leakage risks, and so deliver technical best-practices to industrial
partners. Phase 1 (July 2024 to May 2025) focused on validating the
passage of selected paper-based solutions on real industrial packaging
lines, as well as assessing shelf-life performance through ageing tests.
Technical feasibility was validated for some dry or low-moisture
products (margarine pastry dough, savoury and sweet biscuits).

Challenges:

* REUSE : Some tests required multiple iterations which could delay
the general planning and the launch of the experimentation.

« SUBSTITUTION : Significant variability depending on product
categories due to different issues (need for vacuum packaging,
modified atmosphere, very high moisture barrier requiring).

Outlook:
When drawing up the schedule, long periods of test iterations
and mobilization of the various stakeholders must be considered.
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TASK 5.3 DEMONSTRATION PHASE 2

Leader: (» Status: complete

Carrefour

Objective: Testing the systems’ nodes for all packaging for reuse and
assessing transportation, storage and post-purchase for substitution.

Actions taken & key take aways:

As described in D5.2, the effective planning differed from the one in
the initial framework in the D5.1.

REUSE : Phase 2 started in June 2024, six months later than planned, with
13 reusable product references launched across four Cooperative U stores in
Northern France. The rollout began with glass bottles (cider, syrup, oil, juice)
and existing reusable plastic containers, later expanding to pots and salad
trays that required specific packaging development, food safety testing, and
coordination between industrial and retail partners. The phase demonstrated
that reusable packaging development and integration into retail require time,
iteration, and close collaboration among all actors.

SUBSTITUTION : Phase 2 (May to November 2025) was focused on
consolidating the results of Phase 1 and determining whether any product
category met prerequisites for a potential market pilot : 1) reviewing
economic scenarios associated with selected paper-based packaging
options, 2) examining commercial constraints related to cost structure,
supply-chain implications and retail requirements, 3) identifying consumer-
related parameters relevant for future substitution pathways. However, no
market-introduction or listing activities were undertaken within the project
timeframe.

Challenges:

« REUSE : Phase 2 revealed several operational challenges, including
technical and |IT limitations for deposit management, consumer
misunderstanding of reuse, insufficient teams in-store engagement, and
a restricted product offer limiting consumer uptake.

« SUBSTITUTION : Several challenges occurred : Technical (missing
or insufficient performance), economic (high packaging cost, lower
production rate), consumer acceptance (transparency etc.), regulatory
context (PPWR).

Outlook:

* REUSE : Small-scale tests help identify weaknesses and best
practices in order to improve the next phase.

« SUBSTITUTION : Need for gradual implementation with
investment in R&D and industrial equipment to improve barrier
performance and reduce production costs.
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TASK 5.4 DEMONSTRATION PHASE 3 SCAPE-UP

Actions taken & key take aways:

As described in D5.2, the effective planning differed from the one in
the initial framework in the D5.1.

REUSE : Phase 3 marked the scale-up stage of the R3PACK reuse
experiment, expanding from 4 to 20 stores (Coopérative U and Carrefour)
and from 13 to nearly 30 reusable product references across multiple
categories, including beverages, condiments, dairy, and salads. This phase
confirmed the operational viability of reuse at larger scale, with harmonised
packaging (standard reusable buckets and pots), improved in-store
merchandising, and strengthened consumer engagement through 132
awareness days reaching over 14,000 consumers. Only after several months
of experimentation does the data begin to be relevant for analysis to
identify levers for optimising the model.

SUBSTITUTION : Due to these numerous challenges, it was not possible
within the timeframe of the R3PACK project to proceed to phase 3 of
deploying the solutions in retail shops.

Challenges:

« REUSE : Ensuring that all in-store communication elements are maintained
and that R3PACK products are ordered regularly requires store teams to
adopt new habits.

« SUBSTITUION : This phase required solutions to be technically and
economically viable, machinable, and accepted by consumers which was
not the case for most food product categories.

Outlook:

* REUSE : Continue to train and engage store teams and raise
consumer awareness of reuse practices.

* SUBSTITUTION : Optimise the economic model surrounding
paper packaging and continue developing processes
specifically tailored to paper materials to widely deploy such
solutions in stores.
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TASK 5.5 FINAL TECHNO-ECONOMICAL
VALIDATION: DECISION SUPPORT TOOL

Leader: (RE)SET Status: complete

and validate the commercial viability of packaging solutions. Deliver
guidelines through a decision support tool.

1

1

1

1

. . 1
Objectlve: Analysing project learnings and challenges to identify barriers !
:

1

o |

Actions taken & key take aways:

Task 5.5 builds on work packages 2 to 5. (RE)SET collected all the key
learnings and obstacles encountered by manufacturers during the
preparation and testing phases and then organized them in deliverable
5.2.

The work carried out has enabled the creation of a decision-making
tool (deliverable 5.3) for manufacturers in the agri-food sector to
assess the technical viability of switching from current plastic
packaging to:

- a reusable solution (reuse), or

- a cellulose fibre-based solution (substitution).

The tool compiles this information to identify the obstacles, levers and
conditions for implementing a change in packaging on an industrial
scale.

Challenges:

Consolidate all project knowledge into a decision-making tool that is
both easy to use and sufficiently comprehensive to provide all the
necessary information and recommendations for decision-making is
complexe.

Outlook:

The tool provides a solid foundation for moving towards a reuse
or substitution strategy. However, each manufacturer must
conduct a technical and economic study specific to their
company and product to consider the necessary investments,
potential savings and long-term impacts on the value chain.
Furthermore, it is Iimportant to bear in mind regulatory
constraints and conduct a life cycle analysis of future packaging
to guide the decision.
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WPG6 - IMPACTS ASSESSMENT -
ENVIRONMENTAL, SOCIAL AND ECONOMICAL
ASSESSMENT
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OBJECTIVES
C@o Verify the environmental benefits of the solutions developed

by the project

DELIVERABLES
» D6.1 Report on the state-of-the-art packaging - LCA of existing

packaging solutions selected to be SUBSTITUTED - part A
(Innovhub, M12) and LCA of suitable solutions selected for REUSE -
part B (PoliMi, M22)

* D6.2 Report and data repository: LCA Inventory and scenario
building, divided into SUBSTITUTION and REUSE data (Innovhub,
M38)

« D6.3 Comparative analysis: LCA of SUBSTITUTION packagings -
part A (Innovhub, M36); LCA of REUSE loops - Part B (PoliMi, M42)

* D6.4 Guidelines for efficient environmental reuse scenarios
(Innovhub, M18, M42)

Oct May March July Nov
22 23 24 25 25
Task 6.1 -
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TASK 6.1 STATE OF THE ART PACKAGING LCA

Objective: assess the environmental impact of the existing solution
for both Reuse and Substitution

Actions taken & key take aways:

Different Life Cycle Assessment (LCA) studies of existing packaging
solutions selected to be SUBSTITUTED and REUSED were carried out
at Innovhub and PoliMi.

The goal of the work was the evaluation of the environmental impact
of the state-of-the-art packaging solutions selected to be substituted
and reused.

LCAs were carried out using the SimaPro software and according to
the PEF method with some adaptations.

Deliverables D6.1-Part A (State of the art packaging LCA-Substitution)
and D6.1-Part B (State of the art packaging LCA-Reuse) were issued by
Innovhub and PoliMi, summarizing these results and assessments,
including the analysis of the primary packaging defined in the project.
This state-of-the-art analysis was necessary to set the baseline for
comparisons with the new developed fibre-based packaging products
and the new packaging solutions for reuse.

Challenges:
« Collection of the necessary information and data of the selected
packaging products for the LCA studies.

Outlook:
« LCA Inventory of the new developed fiber-based packaging
products and the new packaging solutions for reuse.
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TASK 6.2 LCA INVENTORY AND SCENARIO
BUILDING

' Leader: ({{ ==  Status: complete

Objective: retrieve data of materials and solutions developed by
partners or suitable inventories to collect all the information for the
construction of LCA inventory

Actions taken & key take aways:

The methodology for future comparative analysis, both for substitution
fiber-based packaging and reuse life-cycle scenarios, was established.
The data collection process of Life Cycle Inventory was explained.

Several changes with respect to the analysis presented in D6.1-Part A
and D6.1-Part B were made, due to variation in the packaging format
and product quantities, in order to have consistency between the two-
research stream (reuse and substitution).

Deliverable D6.2 (LCA Inventory and scenario building) was issued by
Innovhub and PoliMi to establish the methodology for future
comparative analyses, explain the data collection process and outline
the datasets to be used.

Challenges:

« Collection of the necessary information and data for the LCA
inventory.

* Implementation of the Circular Footprint Formula (CFF).

Outlook:

« Carry out LCA comparative analysis of substituted fiber-based
products and reusable solutions with respect to state-of-the-
art packaging.

* Carry out Social LCA.
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TASK 6.3 COMPARATIVE ANALYSIS

uuuuuuuu

Leader: (({ &  Status: complete

Objective: assess if the developed solutions for Substitution (WP4)
and Reuse (WP3) have benefited from Environmental, Social and
LCC points of view

Actions taken & key take aways:

LCA studies of substitution fiber-based packaging and reuse life-cycle
scenarios and solutions were performed using the SimaPro software,
according to the PEF method with some adaptations.

CFF was implemented, in order to calculate credits and impacts
connected to recycling and energy recovery in the PEF Method.

The goal of the work was the comparative LCA of the substituted
fiber-based products and reusable solutions with respect to state-of-
the-art packaging.

Deliverables D6.3-Part A (Comparative analysis: LCA of
SUBSTITUTION) and D6.3-Part B (REUSE Comparative analysis) were
issued by Innovhub and PoliMi, summarizing these results and
assessments, including social risk assessment.

The results interpretation was developed into design guidelines for
reusable packaging, detailed in D6.4 (Guidelines for efficient
environmental reuse).

Challenges:

* Collection of the necessary information and data regarding the
new fiber-based materials for the comparative environmental and
social LCAs.

* Collection of the necessary information and data regarding the
reuse scenarios and packaging materials for the comparative
environmental and social LCAs.

Outlook:

* Launch fiber-based packaging solutions on the market, for
different food products and categories.

* Design new packaging solutions and systems, pointing at
reducing weight and improve recovery rate and verify their
performance.
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WP7 - COMMUNICATION, DISSEMINATION
AND EXPLOITATION THROUGH REPLICATION,
POLICY DIALOGUE AND CAPACITY BUILDING

By Arwin 2025 © 6 R3 pAC I?)



OBJECTIVE & e
TIMELINE

Task 7.1
Task 7.2
Task 7.3

Task 7.4
Task 7.5
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OBJECTIVES

Efficient dissemination and communication activities
Provide a clear business case and exploitation strategy to
scale-up R3PACK’s innovations at EU level

Ignite policy-change by advocating for the transition
towards paper based packaging and rapid and enhanced
uptake of industrial reuse schemes

DELIVERABLES

D7.1 Communication, Dissemination, Exploitation and Awareness
Rising plan - including DOMP (SAFE, M6, M24, M42)

D7.2 R3PACK Business Plan ((RE)SET, M12, M42)

D7.3 R3PACK “What if” scenarios and policy recommendations
((RE)SET, M42)

Nov  March May Nov
22 23 24 25
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TASK 7.1 COMMUNICATION, DISSEMINATION,
AWARENESS RAISING AND ENGAGEMENT
ACTIVITIES

Leader: gsafe Status: complete

Objective: secure the development of Dissemination and
Communication strategy and material

Actions taken & key take aways:

Since the last continuous reporting, SAFE and the partners have:

« Continued following the adopted Dissemination & Exploitation Action
Plan in a coordinated manner;

* Launched the Instagram account, establishing a distinct visual identity
between R3PACK and the “Rapportez-moi pour réemploi” experiment.

* Regularly posted on social media on Instagram, Linkedln, and X
(formerly Twitter), with a total of 312 posts to date. Current follower
counts are: 88 on X, 82 on Instagram and 1,125 on LinkedIn;

* Created a dedicated website for the reuse experiment “Rapportez-moi
pour réemploi” and regularly updated the R3PACK website with press
releases, vulgarisation articles, advocacy activities, and written
deliverables;

* Published 8 vulgarisation articles on the website from partners on topics
such as reuse, food safety, consumer behaviour, LCAs, and substitution.
Additionally, 18 articles written by professional journalists were featured
in specialised media outlets aimed at the general public, explaining the
reuse model of the experiment and the benefits of R3PACK’s innovative
solutions;

* Sent out 14 newsletters, growing the subscriber base to 141, supported
by a new subscription pop-up on the R3PACK website;

* Released 6 press releases on key topics including FCMs, Bisphenol A,
and the PPWR.

* Organise the final EU-wide conference in Brussels at the European
Parliament, targeting around 150 attendees

Challenges:
* Increasing audience and engagement on Instagram and X.
* Further development of the website and its content.

Outlook:
Communication is key in this type of consumer-oriented project
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TASK 7.2 OPEN SCIENCE PRINCIPLES APPLIED
TOC,D & E

Actions taken & key take aways:

(RE)SET has opened a community in the name of R3PACK on the public
and open science repository Zenodo funded by the European
Commission and OpenAire, an open Scholarly Communication
Infrastructure creating and operating services for Open Science.

All partners share their deliverables, scientific publications, data sets
and other relevant documents onto this open access community
according to a publishing guide written by (RE)SET.

R3PACK’'s website www.r3pack.eu also serves as a dissemination tool
and open platform to gain access to the project’s work.

Finally deliverable 7.1 describes R3PACK’s actions to be compliant with
the FAIR principles.

Challenges:
« Getting trafic to the repository Zenodo for the work to be actually
visible

Outlook:
* Ensure all public work is being published onto Zenodo and
serves future project aiming to reduce single use plastic.
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TASK 7.3 EXPLOITATION POTENTIAL AND NEW
MARKET CREATION

' Leader: (RE)SET Status: complete

Objective: final project business plan will be produced, showing
how profitable it can be for identified private partners and
stakeholders to further invest into the project results and adopt
them as widely marketed solutions.

Actions taken & key take aways:

(RE)SET delivered the final R3PACK Business Plan D7.2, providing a
comprehensive analysis of market dynamics, value chains, business
models, and risk mitigation strategies for reuse and substitution
solutions.

The deliverable synthesises insights from demonstration activities in
Work Packages 2 to 5, translating field results into actionable guidance
for scaling circular packaging models. It serves as a strategic roadmap
for industry players, policymakers, and investors seeking to replicate
or invest in reuse and fibre-based substitution systems.

Challenges:

« Collecting data from all stakeholders in the project value chain can
be complex, as data is collected over several years from all
stakeholders in the project value chain and requires significant
consolidation work.

« Data describing the state of the market and solutions can be
complex to collect, as reuse and fibre-based market remains
limited.

Outlook:

* The deliverable D7.2 provides each player in the value chain with
key strategies to implement to avoid potential pain points.

* The roadmap presented in the deliverable aims to provide guidelines
for the large-scale deployment of reuse and fibre-based substitution
solutions.

* The business plan and roadmap must be updated over time to keep
pace with market realities in the coming years and thus remain
relevant.
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TASK 7.4 SYNTEZING AND PROJECTIONS -
R3PACK "WHAT IF" SCENARIOS

Leader: (RE)SET Status: complete

Objective: leverage on the project main findings and results to
suggest strategic projections of forecasts on key outcomes to serve
as basis for policy recommendations.

Actions taken & key take aways:

Task 7.4 translated the technical and economic conclusions and results of
the R3PACK project into forward-looking scenarios that can serve as a basis
for policy recommendations.

Based on R3PACK data and learnings, three scenarios were modelled
(Business as usual, Collaborative regional initiatives, fully integrated
European solutions) to assess the availability of solutions, regulatory
consistency, consumer engagement, investment levels, standardisation and
governance of the model and solutions. These scenarios show the expected
impact of implementing reusable and fibre-based packaging on a larger
scale and in the longer term. These scenarios also aim to project future
investments required in packaging production infrastructure, washing, return
and recycling facilities.

Described in D7.3, these scenarios also serve as a basis for policy
recommendations at national and European level by proposing four levers
for action:

* Regulatory (EU and national) to ensure harmonization and simplification

* Education and communication to ensure consumer participation

* Financial to enable investment and innovation

+ Standardisation and governance to achieve interoperability and trust

Challenges:

These scenarios and recommendations were mainly developed based
on the lessons learned by R3PACK stakeholders at the end of 2025
and (RE)SET’s knowledge on reuse and substitution topics. These
scenarios must be refined and adapted regularly.

Outlook:

* Continuous monitoring and policy synchronisation are
essential to adapt projections as EU and national frameworks
and market-available solutions evolve.

* The scenarios serve as guide for future investment and
regulation
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TASK 7.5 TARGETED ACTIONS FOR POLICY
DIALOGUE AND CAPACITY BUILDING

Actions taken & key take aways:

The Advocacy Strategy (included in the Action Plan) covers actions
(press releases, position papers) to support policy change at EU level
promoting alternative sustainable packaging and the uptake of reuse
schemes. Since its adoption, R3PACK has developed this strategy by:

* Publishing press releases covering EU policy development;

« Establishing a procedure for adopting R3PACK position papers and
relevant documents, as well as an emergency procedure when time
IS pressing;

« Following the legislative procedure of the Packaging and Packaging
Waste Regulation (PPWR) proposal, organising calls with partners to
work on a position paper, conducting meetings with relevant
stakeholders as well as EU policy-makers, attending relevant events
on packaging. Work on a position paper on the file is undergoing;

« Following other EU initiatives, i.e. food contact materials revision,
restrictions on harmful chemicals (bisphenol A, PFAS);

« Developing a (tentative) calendar for future R3PACK actions;

« Organising a final event for the R3PACK project with relevant
stakeholders.

Challenges:

* Develop strong R3PACK positions when the WPs work is still
ongoing;

* Engage partners to provide technical comments on EU initiatives

Outlook:
« N/A
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CONCLUSION

Over the past 3.5 years, significant work has been carried out on reuse
and substitution to reduce single-use plastic in food packaging.

The progress and challenges faced has been described in this
deliverable over the seven Work Package.

However, to implement large scale adoption, both on substitution and
on reuse, remaining challenges need to be overcome.
R&D and additional work still needs to be done on the following levers:

* Technical: Technical insights indicate that reuse systems can
operate effectively once logistics, washing, IT tools and packaging
formats are harmonised. Although challenges remain in plastic resin
suitability, allergen-safe washing and IT integration. Fibre-
based single used packaging solutions demonstrate strong potential
for specific categories such as pastry dough or savoury biscuits, but
broader deployment is constrained by barrier performance,
machinability limits, and higher material costs.

* Economic: Implementing reuse and substitution solutions requires
important investments; a heavy reliance on financial support to fund
the high upfront costs of infrastructure, R&D and large-scale
deployment of solutions.

 Logistical: optimisation of the reuse model through increasing
volume, for instance, will benefits both environmental impacts and
economical viability of the model

« Consumer engagement: finally, no solution can take off without
consumer buy-in. Solutions, both paper based and reusable, must be
convenient, provide clear communicating about the environmental
benefits and be cost competitive with plastic fiber-based though
price incentives.

The overall policy recommendations to scale up substitution and reuse
solution are gathered in D7.3.
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