
B R U S S E L S ,  A U G U S T  2 0 2 6

EIC Pathfinder Portfolio 

Strategic plan

Nature inspired 
alternatives for food 
packaging and films for 
agriculture



 

 

 

 

 

 

EIC PATHFINDER PORTFOLIO 

 

 
 

STRATEGIC PLAN 

Nature inspired alternatives for food 
packaging and films for agriculture 

 
 

  



Portfolio Strategic Plan 

2 
 

 
 

 

 

 

 

 

 

 

 

 

 

This document has been prepared for the European Commission however it reflects the views only of the 
authors, and the European Commission is not liable for any consequence stemming from the reuse of this 
publication. 

Luxembourg: Publications Office of the European Union, 2026 

© European Union, 2026 

 
The reuse policy of European Commission documents is implemented by Commission Decision 2011/833/EU 
of 12 December 2011 on the reuse of Commission documents (OJ L 330, 14.12.2011, p. 39). Unless 
otherwise noted, the reuse of this document is authorised under a Creative Commons Attribution 4.0 
International (CC BY 4.0) licence (https://creativecommons.org/licenses/by/4.0/). This means that reuse is 
allowed provided appropriate credit is given and any changes are indicated. 

For any use or reproduction of elements that are not owned by the European Union, permi ssion may need to 
be sought directly from the respective rightholders. The European Union does not own the copyright in relation 
to the following elements: 
Cover: Adobe Stock 
 

For any use or reproduction of elements that are not owned by the European Union, permission may need to 
be sought directly from the respective rightholders. 

PDF ISBN  978-92-9412-520-0      doi: 10.2826/7623167    EA-01-26-090-EN-N 

  

https://creativecommons.org/licenses/by/4.0/


Portfolio Strategic Plan 

3 
 

 

Table of Contents 
Abbreviations......................................................................................................................................................................... 4 

1. Introduction ................................................................................................................................................................. 5 

1.1. Background ............................................................................................................................................................ 5 

1.2. The Challenge Nature inspire alternatives for food packaging and films for agriculture 
Portfolio ............................................................................................................................................................................. 6 

1.3. About the Portfolio Strategic Plan ............................................................................................................. 8 

2. The Portfolio .............................................................................................................................................................. 10 

2.1. Portfolio composition ................................................................................................................................... 10 

2.2. Portfolio governance .................................................................................................................................... 11 

2.2.1. Portfolio governance ............................................................................................................................... 11 

2.2.2. Strategic steering ..................................................................................................................................... 12 

2.2.3. Operational steering ............................................................................................................................... 12 

3. Portfolio activities .................................................................................................................................................... 14 

3.1. Technological synergies .............................................................................................................................. 14 

3.2. Regulatory and certification activities ...................................................................................................... 16 

3.3. Business development ................................................................................................................................. 18 

3.4. Communication and Dissemination ........................................................................................................ 20 

4. Cross-project collaborations ................................................................................................................................ 22 

5. Further steps ............................................................................................................................................................. 23 

Annex 1. Pathfinder Challenge 2024 ............................................................................................................................. 25 

Annex 2. Portfolio projects .............................................................................................................................................. 27 

 

 

  



Portfolio Strategic Plan 

4 
 

Abbreviations 
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1. Introduction 
1.1. Background 
The global reliance on fossil fuel-derived plastics has brought about significant environmental 
challenges. In the food production system, plastics are widespread, and they are used extensively from 
farm to fork, serving critical functions such as enhancing agricultural productivity through mulch films, 
packaging food and beverages to ensure safe transportation, preservation, and extending shelf life. 
While plastics offer cost-effectiveness and durability, their linear lifecycle, characterized by low recycling 
rates and disposal issues, leads to severe environmental consequences. 

Fossil-derived plastics contribute substantially to pollution, impacting entire ecosystems at their end of 
life. Additives used in plastics, such as coating agents, enhance their functionality but worsen the issue 
by leaking into the air, water, and soil, potentially entering the food chain. These emissions contribute 
to the contamination of human and animal tissues with micro and nano-plastic particles, raising concerns 
for food safety and public health. 

Addressing these concerns requires the development of innovative solutions and materials inspired by 
nature, that align environmental sustainability with European strategic sovereignty. As Europe faces 
increasing constraints in access to fossil-based resources and seeks to reduce dependence on imported 
hydrocarbons, it can leverage its rich and renewable biobased resource base (agricultural residues, 
forestry by-products, algae, and other biomass streams) as a strategic asset. 

Nature-inspired alternatives propose the use of abundant, naturally occurring materials that offer 
desirable properties. These materials are characterized by reduced environmental footprints, widespread 
availability, enhanced recyclability and biodegradability, even in extreme conditions like varied soil and 
aquatic environments. 

Renewably sourced packaging and agriculture film solutions align with broader EU policy ambitions, 
advocating for a circular economy, resource efficiency, and climate neutrality. They promise to transform 
the food and agriculture sectors by offering biodegradable, reusable, and recyclable options that retain 
the functional properties of plastics while mitigating their negative impacts. These solutions promise 
improved environmental footprints, energy and water use reduction, and significant advancements in 
recyclability, biodegradability, and compostability.  

The strategic move towards nature-inspired solutions is not just a response to current EU policy priorities 
set under the Green Deal and Competitive Business Compass strategies but is a proactive endeavour to 
revolutionise the food production industry. Harnessing novel materials such as cellulose, chitin, lignin, 
and synthetic polymers from biobased sources, these alternatives promise better hygiene and safety 
standards for food contact applications without harmful residues. Their potential extends beyond the 
immediate food and agricultural sectors, offering implications for pharmaceutical and other industries 
requiring advanced packaging solutions. 

The Challenge set forth by the European Innovation Council is pivotal in fostering interdisciplinary 
research aimed at developing these solutions, fostering a collaborative portfolio of projects to drive not 
just scientific innovation but meaningful ecological and economic impact. This transition represents a 
paradigm shift that supports a sustainable future, addressing pressing environmental concerns while 
facilitating economic advancement through innovative and eco-friendly materials. At the same time, 
enabling the successful uptake and market deployment of these innovative materials requires a 
regulatory framework that can effectively keep pace with scientific and technological advances.  
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1.2. The Challenge Nature inspire alternatives for 
food packaging and films for agriculture 
Portfolio 

The Pathfinder Challenge was part of the EIC Work Programme 2024 under the title “Nature inspired 
alternatives for food packaging and films for agriculture”. Next to the Work Programme text, a Challenge 
Guide document described “portfolio considerations” that guided evaluators in multiple stages (Annex 
1). The evaluation process resulted in the selection of six projects of the Portfolio (Annex 2). The kick-off 
meeting of the Portfolio took place on 17 and 18 November 2025 (Figure 1). This also marked the launch 
of the development of this Portfolio Strategic Plan.  

Figure 1. Portfolio kick-off meeting 17 – 18 November 2025 

 

 
 

 

The Pathfinder Challenge call “Nature inspired alternatives for food packaging and films for agriculture.” 
aims to develop ambitious interdisciplinary research that will lead to sustainable alternatives to fossil-
based plastics across the food system. It aims to create environmentally friendly materials that retain the 
functional characteristics of plastics while minimizing environmental impacts.  

The Challenge encourages solutions that account for the complete product lifecycle, including novel 
material development, design, production, and end-of-life considerations. This includes leveraging 
materials like natural polymers, synthetic polymers from biobased resources, and nature-inspired 
compounds to develop packaging and agricultural films that are reusable, recyclable, and completely 
biodegradable. Special attention is given to the development and incorporation of chemical additives, 
ensuring high sanitary standards in food contact applications while ensuring biodegradability.  

https://eic.ec.europa.eu/document/download/8f606082-4f11-46fb-9f8f-a9e6c401246d_en?filename=Challenge%20Guide%202024_Nature%20inspired%20alternatives%20for%20food%20packaging%20and%20films%20for%20agriculture_final.pdf
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The resulting portfolio, illustrated in Figure 2, comprises projects addressing the two main application 
areas of the Challenge: food packaging and agricultural films. While several projects focus on one of 
these domains, others develop enabling technologies and materials with applications across both 
sectors, fostering synergies and cross-cutting innovation throughout the portfolio. 

 
Figure 2. Composition of the portfolio, highlighting its two main application areas: food packaging 
and agricultural films 

 

 
 

 
Under this EIC Pathfinder Challenge call, six projects were selected for funding forming the EIC Nature 
inspired alternatives for food packaging and films for agriculture Portfolio (referred to herein as 
“portfolio”). These portfolio projects integrate a highly interdisciplinary range of technical fields and 
expertise, spanning: 

• Biotechnology, synthetic biology, and microbial engineering 
• Phage biology and bioactive systems 
• Advanced polymer science and engineering 
• Cellulose, lignocellulosic biomass, and natural fibre engineering 
• Green chemistry processes  
• Polymer computational modelling and discovery 
• e-beam imprinting technology 
• Plasma surface modification 
• Microfluidics 
• Paper making from plant and bacterial cellulose 
• Biodegradation, environmental fate, and end-of-life assessment 
• Recycling and upcycling of polymers 
• Circular-by-design material development  
• Lifecycle and sustainability assessment 
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Regulations could represent a barrier preventing product launch if not addressed in good time. In 
Europe, the regulatory framework for biodegradable products is fragmented and largely determined by 
the product’s intended use and claims. Materials such as packaging or agricultural films must comply 
with multiple overlapping regulations, including food contact materials legislation, the Packaging and 
Packaging Waste Regulation (PPWR), and, where relevant, biocidal or fertilising product rules. For food 
contact applications, compliance with Regulation (EC) No 1935/2004 and Regulation (EU) No 10/2011 
requires migration testing, and potentially EFSA authorisation for new substances. In parallel, the PPWR 
imposes strict requirements on recyclability and recycled content, creating a key challenge for 
biodegradable materials, which are designed to degrade rather than be recycled. Biodegradability is not 
defined through harmonised EU legislation but relies on standards such as EN 13432 and EN 17033, 
which are not always fully adapted to innovative materials. In addition, regulatory classification remains 
a major source of uncertainty, as the same product may fall under different frameworks depending on 
its function (e.g. food contact, biocidal or agricultural use), leading to complex approval pathways. 

Overall, the main challenge lies in the misalignment between current regulations, which are focused on 
traditional recycling concepts, and the development of biodegradable materials, requiring careful 
regulatory positioning, testing and claim management. 

The benchmarking of research methodologies—including laboratory and pilot-scale testing—as well as 
the integration of citizen science, cost-benefit assessments, and multi-actor approaches, will strengthen 
projects with significant potential for application beyond the food and agriculture sectors, including 
pharmaceutical packaging. This initiative lays the groundwork for a strategic programme of collaborative 
research focused on the design and implementation of nature-inspired materials with broad market 
relevance. It aims to build a portfolio of projects that drive innovation in sustainable food packaging and 
agricultural film solutions. Ultimately, this challenge will support the development of economically viable 
and environmentally sustainable biobased materials, facilitating the transition to a more sustainable 
industry while contributing to improved ecosystem health. 

The EIC Portfolio on Nature inspired alternatives for food packaging and films for agriculture was 
designed and overseen by the EIC Programme Manager for food chain technologies, novel & sustainable 
food between October 2025 till March 2026 this involved the proactive management of Ivan STEFANIC, 
which was subsequently continued by Walter EEVERS from June 2026 onward. 

 

1.3. About the Portfolio Strategic Plan 
The portfolio strategic plan summarises the governance and structure, as well as the common activities 
planned within the portfolio, in accordance with the Challenge Guide. The plan serves as a common 
basis for the portfolio and was developed jointly between the consortia, the EIC Programme Manager 
(PM) and the EIC Project Officers (POs) (Tables 2 and 3). It will be assessed internally once per year. The 
implementation of the Strategic Plan will be reported on through the publishing of annual Portfolio 
Activity Reports. 

 

The contributions to this Portfolio Strategic Plan by the project consortia are summarized in Table 2. 
 

Table 2. Portfolio Strategic Plan contributors per project 
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Project Contributors 

Bio4Pak Przemyslaw PLOCINSKI, Mieke BUNTINX, Agnieszka MASZEWSKA, Karolina 
RUDNICKA 

Bio2PEs Yuanyuan CHEN, Jasmina NIKODINOVIC-RUNIC, Brana PANTELIC 

BORN Maria Laura DI LORENZO, Camilla M. BRAGUGLIA, Fabiana FANTINEL, 
Monika DOBRZYŃSKA-MIZERA 

CELLAGRI Christian MAY, Reindert DEVLAMYNCK, Filip LEGEIN 

ECOSYSTEM Christian GHIDELLI, Dulce MUÑOZ, Blanca SUAREZ, Loli VARELA, Nicolas 
VALANIDES 

SATISPHACTION Julia PONCE, Steven VERSTICHEL, Laurent BELARD, Concha BOSCH, Nicolás 
ISSALY, Laura RIPOL, Laura Isabel DE EUGENIO, Georgina BALAGUER 

 

The contributions to this Portfolio Strategic Plan by the EIC are summarized in Table 3. 
 

Table 3. Portfolio Strategic Plan contributors in EIC 

Contributor Function 

Walter EEVERS EIC Programme Manager for Cleantech 

Ivan STEFANIC EIC former Programme Manager 

Danilo PIETRETTI Portfolio Officer, EIC Programme Managers Office 

Lazaros PERAKIS Project Officer, EIC Pathfinder Unit 

Ioannis MANOLIDIS  Project Officer, EIC Pathfinder Unit 

Melina DUNCKLENBERG Trainee at the EIC Programme Managers Office 
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2. The Portfolio 
2.1. Portfolio composition 
The EIC Nature-inspired alternatives for food packaging and films for agriculture Portfolio consists of six 
collaborative projects (Table 4), each addressing complementary aspects of the Challenge while 
contributing to the common objective of developing sustainable alternatives to fossil-based plastics.  
 

Table 4. Overview of the portfolio project consortia 

Project Lead Description Runtime 

Bio4Pak 
Uniwersytet Lodzki 

Biodegradable Bio-based Bioactive 
Packaging Technology for Supporting 
Food Safety 

48 months 

Bio2PEs Technological 
University of the 
Shannon: Midlands 
Midwest 

Development of Bio-based and 
biodegradable polyethylene and 
polyesters for food packaging and 
agricultural applications 

48 months 

BORN Consiglio Nazionale 
delle Ricerche 
(CNR) 

BiObased theRmal-resistaNt food 
packaging 

36 months 

CELLAGRI 
Fraunhofer FEP 

Cellulose-based mulch films with nature-
inspired water-management structures 
for agricultural applications 

48 months 

ECOSYSTEM 
Fundacion 
Tecnologica 
Advantx  

Multifunctional biopolyesters and bio-
based ingredients using sustainable 
technologies for mulching films, and 
food and pharmaceutical packaging.   

48 months 

SATISPHACTION 
Ainia 

Upcycling PHAs to innovative materials 
for fully sustainable food packaging 

48 months 

 

To establish a common framework for the Portfolio, each project has  a dedicated  Work Package (WP) 
in its  Grant Agreement. This WP covers the person-months for the portfolio activities. The kick-off 
meeting took place in Brussels on 17-18 November 2025 and set the milestones for the portfolio 
objectives and suggested activities. 

All projects contribute actively to the portfolio. Together with the projects, the EIC Programme Manager 
defined the portfolio’s governance, setting expectations for collaboration, establishing rules for resource 
and data sharing in line with the existing legal framework, and identifying common strategies for 
exploitation, communication, and dissemination. 
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As illustrated in Figure 3, the portfolio is designed as a collaborative ecosystem in which the six projects 
interact through a common portfolio framework. Although each project addresses distinct scientific and 
technological challenges, they are expected to exchange knowledge, identify synergies, and jointly 
contribute to cross-cutting activities that maximise the overall impact of the portfolio. 

 

Figure 3: Schematic representation of collaboration among the six projects within the Nature 
inspired food packaging and films for agriculture. 

 

 
 

 

 

2.2. Portfolio governance 
2.2.1. Portfolio governance 

The portfolio is managed on two interconnected levels, strategic and operational, which are aligned 
through a Steering Committee (Figure 4). This committee brings together the EIC Programme Manager 
(PM), the EIC Project Officers (POs), the project coordinators, and the respective chairs of the Working 
Groups (WGs). The Steering Committee meets online once every three months to report on the 
progresses in the WGs. 

 

Figure 4. Portfolio governance structure 
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2.2.2. Strategic steering 

The Strategic Steering of the Portfolio is carried out by the PM in close collaboration with the POs and 
the Advisory Experts. The experts are external and selected by the PM based on their track record in the 
field, and their role is to propose and conduct activities beneficial to the Portfolio. All experts sign a Non-
disclosure Agreement (NDA) with EISMEA binding them to confidentiality.  

 

2.2.3. Operational steering 

The Operational Steering is undertaken by four portfolio Working Groups (WG): 

1. Technological synergies 
2. Regulatory and certification activities 
3. Business development 
4. Communication and dissemination  

All projects have nominated representatives for each of the four WGs to ensure targeted workflows and 
a clear representation of each project within the WGs. Each WG is led by a Chair elected by the members 
of the group, or, in the lack of volunteers, by temporary appointment. The Chairs participate in the 
Steering Committee meetings. 

The mission of the Technological Synergies Working Group (WG1) is to foster cross-project collaboration 
across the EIC Pathfinder portfolio to design, validate at lab scale and prepare for scale-up a new 
generation of nature-inspired materials and technologies for sustainable food packaging and 
agricultural films. By combining the scientific and technical expertise of the portfolio members, this WG 
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aims to accelerate high-performing, safe, compostable and soil-biodegradable alternatives to fossil-
based materials. It will identify and unlock synergies between complementary technological pathways 
to improve the properties and amplify the functionality of circular bioplastics. With a strong focus on 
end-of-life design, the working group will also advance shared methods, benchmarks and technology 
roadmaps for the recovery, reuse, recycling, reprocessing and biodegradation of blended bio-based 
materials, thereby increasing the maturity, comparability, scalability and industrial relevance of the 
portfolio solutions. 

The mission of the Regulatory and Certification Activities Working Group (WG2) is to support scientific 
advancement of the portfolio, so it is aligned with future regulatory and certification demands, while 
reaching out to regulatory agencies to raise awareness on the limitations of the current regulations 
regarding novel bioplastic materials in the applications selected by the Portfolio projects. 

The mission of the Business Development Working Group (WG3) is to guide the researchers from 
#eicCircularBioplastics in business development by better understanding the potential end markets, and 
the positioning of the different portfolio innovations in these markets. With the support of the EPO, the 
WG will explore the intellectual property (IP) landscape for food packaging and agricultural film and 
provide researchers with tools to develop an effective IP strategy. The WG will help researchers 
understand the impact of the current regulatory framework and future regulatory trends on potential 
go-to-market strategies.  

The mission of the Communication and Dissemination Working Group (WG4) is to foster collaboration 
and alignment across the Portfolio’s communication and dissemination actions. By unifying and aligning 
outreach activities, the portfolio can reach wider audiences more effectively and increase the impact of 
its communication than would have been possible by each individual project. The WG aims to amplify 
the portfolio’s visibility, increase outreach effectiveness, and build a coherent and engage with key 
stakeholders, including scientific communities, industry, investors, farmers, policy makers, and the 
general public. 

The WG also supports the other working groups within the portfolio, and the ambition to increase the 
interaction between different consortia. 
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3. Portfolio activities 
The portfolio activities target three key dimensions reflected in the portfolio WGs: 1) technological 
cooperation and synergies, 2) regulatory and certification aspects, 3) business development, all of them 
connected and coordinated through the Steering Committee and the 4) communication and 
dissemination group, established to support and facilitate the collaboration between the projects. 

3.1. Technological synergies 
Through structured brainstorm meetings, WG1 identified a set of synergistic activities that combine 
complementary knowledge, technologies, and material developments generated across the six EIC 
Pathfinder projects. These activities are organized around two strategic areas: i) the development of 
advanced nature-inspired materials with enhanced functionalities (Table 5a) and ii) the exploration of 
new end-of-life solutions that support circular material design (Table 5b). By integrating project-specific 
innovations in bio-based polymers, antimicrobial technologies, nucleating agents, natural fillers, hybrid 
material design, enzymatic degradation, chemical recycling and biodegradation testing, WG1 defined 
synergies that extend beyond individual project outcomes and contribute to the development of circular, 
high-performance materials for packaging, agricultural films and related applications. 
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Table 2a. Synergistic activities for enhanced functionalities of nature-inspired materials  
 

Activity 
Contribut
ors 

Description Timeline 

Integration of 
Phages and 
Antimicrobial 
Peptides into 
bio-PE Films 

Bio2PEs & 
Bio4Pak 

Integration of specialized bacteriophage cocktails and 
antimicrobial peptides into bio-PE films to provide bioactive 
antimicrobial functionality. The activity addresses the 
stabilization of phages during extrusion and explores surface 
immobilization strategies using chemical linkers developed by 
Bio4Pak. 

M18-
M36 

Application of 
Nucleating 
Agents in PHA 
Polymer Matrices 

SATISPHA
CTION & 
BORN  

Evaluation of nucleating agents developed by BORN in PHA 
polymer matrices developed by SATISPHACTION, with the 
aim of improving crystallization behaviour, thermal resistance 
and tensile strength. 

M30-
M36 

Development of 
High Thermal-
Resistant 
PLA/PEF-like 
Polymeric Blends 

BORN & 
ECOSYSTE
M  

Development, optimization and characterization of high 
thermal-resistant PLA-based formulations developed by 
BORN, blended with aromatic and/or aliphatic polyester 
monomers from ECOSYSTEM and, where relevant, modified 
with advanced natural fillers to improve functionality, 
biodegradability and circularity. 

M18-
M36 

Mulch Film 
Specifications 
and Application 
Testing 

CELLAGRI, 
ECOSYSTE
M, 
Bio2PEs  

Development, exchange and alignment of mulch film 
specifications and application tests to evaluate whether the 
developed materials meet practical performance 
requirements under relevant agricultural conditions. 

M12-
M24 

Hybrid Material 
Design Based on 
PHA–bioPE 
Blends 

Bio2PEs & 
SATISPHA
CTION  

Development of innovative PHA–bioPE hybrid blends by 
combining complementary knowledge on PHA and bio-PE 
materials, with the aim of creating formulations with 
improved performance, processability and application 
potential. 

M18-
M36 

 

 

Table 3b. Synergistic activities for new end-of-life solutions 
 

Activity 
Contribut
ors 

Description Timeline 

Enzyme 
Integration into 
Biopolymers 

Bio2PEs & 
SATISPHA
CTION & 
Bio4Pak & 
BORN  

Integration of selected enzymes into biopolymers and hybrid 
materials to facilitate controlled biodegradation, recycling or 
upcycling at the end of life. 

M18-
M36 
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Application of 
Mechanochemist
ry in PHA 
Polycondensatio
n 

SATISPHA
CTION & 
ECOSYSTE
M  

Testing of mechanochemical reactor processes for more 
sustainable PHA upcycling, including depolymerisation and/or 
polycondensation routes. 

M12-
M24 

Chemical 
Recycling Routes 
for Active 
Mulching and 
Packaging Films 

SATISPHA
CTION & 
ECOSYSTE
M  

Evaluation of SATISPHACTION’s chemical depolymerisation 
processes on ECOSYSTEM’s use-case products, including 
berry pads and mulch films. 

M12-
M24 

Chemical 
Recycling Routes 
for Thermal-
Resistant PLA 
Formulations 

SATISPHA
CTION & 
BORN  

Assessment of green depolymerisation processes developed 
by SATISPHACTION for thermal-resistant PLA formulations 
from BORN, with the aim of recovering high-purity lactic acid 
or lactic esters as valuable platform chemicals and as an 
alternative to composting. 

M18-
M30 

Biocatalytic 
Recycling and 
Upcycling of 
High-Crystallinity 
PLA 

BORN & 
Bio2PEs  

Evaluation of PLA-degrading enzymes developed by Bio2PEs 
for the biocatalytic recycling and upcycling of high-
crystallinity PLA materials developed by BORN. 

M18-
M36 

Development of 
a Digital 
Correlation Map 
for 
Programmable 
Biodegradability 
in Circular 
Design 

BORN & 
Bio2PEs & 
SATISPHA
CTION  

Development of a digital tool linking material composition, 
structure, processing conditions, environmental conditions 
and biodegradation behaviour to guide the design and 
optimization of bio-based plastics with tailored end-of-life 
performance. 

M20-
M48 

Biodegradation 
Testing of bio-PE 
Polymers in 
Open and 
Controlled 
Environments 

BORN & 
Bio2PEs    

Complementary assessment of biodegradation pathways for 
bio-PE polymers developed within Bio2PEs through additional 
testing under both open and controlled environmental 
conditions by BORN. 

M25-
M36 

Biodegradable 
Adhesives for 
Cellulose-Based 
Films 

SATISPHA
CTION & 
CELLAGRI  

Investigation of PHA-based biodegradable adhesives 
developed by SATISPHACTION on cellulose-based film 
substrates developed by CELLAGRI, including the evaluation 
of adhesion performance and compatibility. 

M30-
M36 

 

3.2. Regulatory and certification activities 
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A WG2 was established to support the EIC Pathfinder portfolio in addressing the regulatory, 
standardisation and certification challenges that need to be addressed to translate the bio-based 
materials and technologies developed within the projects into innovative products and services. This WG 
provides a collaborative platform for exchanging knowledge on evolving European legislation, 
identifying common regulatory barriers, and promoting harmonised approaches to safety, sustainability 
and market readiness across the six projects. Through a series of meetings, this WG developed a 
common strategy to strengthen the regulatory preparedness of the portfolio and facilitate the future 
market uptake of the innovative solutions under development. Recognising that regulatory compliance 
and certification are key enablers of innovation, following a Safe and Sustainable by Design (SSbD) 
approach, the strategy promotes the early integration of regulatory considerations throughout the 
research and innovation process, rather than addressing them only at the final stages of product 
development. The proposed activities focus on establishing a shared understanding of the applicable 
regulatory landscape, identifying common regulatory priorities and knowledge gaps, fostering dialogue 
with relevant regulatory and standardisation bodies, and developing a common roadmap to support 
future certification and market access (Table 6). By coordinating these efforts, the portfolio aims to 
reduce regulatory uncertainty, promote consistent implementation of SSbD principles and contribute to 
a more enabling regulatory framework for next-generation circular bioplastics. 

 

Table 6. Synergistic activities for new end-of-life solutions 
 

Activity 
Contribut
ors 

Description Timeline 

Comparative 
Regulatory 
Landscape 

All 
projects 

Mapping applicable regulations, legislation, and standards 
across project relevant sectors. 

M1-M12 

Identification of 
common 
regulatory gaps  

All 
projects 

First regulatory framework analysis pointed out the following 
gaps: 1) absence of harmonized methodologies for assessing 
the biodegradability of bio-based products in controlled and 
open environments; 2) applicability of the European Food 
Contact Materials regulatory framework to the innovative 
materials developed across the portfolio (i.e. active packaging 
classification, incorporation of recycled materials and novel 
bio-based substances in packaging); 3) Evaluation of the 
current regulations for mulching film application; 4) 
Substances allowed by pharmaceuticals regulation regarding 
packaging (as alternative application sector for circular 
bioplastic packaging materials). 

M6-M24 

Start interactions 
with relevant 
regulatory 
bodies 

All 
projects 
with the 
support of 
the 
European 

Initiate interactions with relevant regulatory bodies in the 
form of workshops to 1) increase awareness of regulatory 
gaps regarding novel materials, 2) understand on-going 
regulatory strategies to cover for those, 3) share common 
practices and way forward. Contact EFSA for advice on: 
classification, safety assessment, migration testing and 

M10-
M36 
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Commissi
on 

authorisation requirements to comply with Food Contact 
Material regulation.  

Portfolio 
Regulatory 
Roadmap   

All 
projects 

Development of a common roadmap in the form of a white 
paper, or scientific publication   providing recommendations 
to access future regulatory compliance in the two main 
application sectors: food packaging and mulching films. 

M24-
M48 

 

3.3. Business development  
WG3 supports the portfolio in identifying exploitation opportunities and preparing the future market 
uptake of the results generated by the six projects. Its role is to connect technological developments 
with market needs, value chains, intellectual property considerations and regulatory requirements, with 
the aim of strengthening the commercial potential of the portfolio at both project and portfolio level. 
Through coordinated activities, WG3 helps identify target markets, position the projects within relevant 
industrial ecosystems, explore joint exploitation pathways and support the development of business-
oriented strategies for innovative bio-based materials for food packaging and agricultural films.  

To achieve these objectives, WG3 has defined a structured work plan covering the entire duration of the 
portfolio. The planned activities, their scope, contributors, and indicative timelines are summarised in 
Table 7. Together, these activities provide a coherent framework for transforming scientific and 
technological results into market-ready innovations while fostering collaboration across the portfolio. 

 

Table 7. Business development portfolio activities 
 

Activity 
Contribut
ors 

Description Timeline 

Market and 
Value Chain 
Mapping 

WG3 
representa
tives, 
exploitatio
n partner 
from each 
project, 
and 
project 
coordinat
ors of all 6 
projects.  
 

WG3 will develop a comprehensive understanding of the 
food packaging and agricultural film markets by mapping 
market segments, analysing value chains, and identifying the 
main stakeholders across the portfolio. The work will include 
segmentation of food packaging according to packaging 
format (e.g. flexible and rigid), material type (plastics, paper, 
bio-based materials, etc.), and manufacturing technologies 
(e.g. blown film extrusion and thermoforming), as well as 
segmentation of agricultural films by application and material. 
Particular attention will be given to the current adoption of 
bio-based materials, the feedstocks used, market 
attractiveness, growth potential, barriers to entry, and 
regulatory drivers. The complete value chain, from feedstock 
suppliers and material producers to converters, brand owners, 
end users and waste management, will be analysed to identify 
strategic opportunities. This activity will be supported through 
questionnaires completed by each project, desk research, EIC 

M1-M36 
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Business Acceleration Services, engagement with industrial 
stakeholders through online events, trade fairs and factory 
visits, and will be continuously consolidated into a living 
portfolio-level market and value chain report.   

Project and 
Portfolio 
Positioning 

WG3 
representa
tives, 
exploitatio
n partner 
from each 
project, 
and 
project 
coordinat
ors of all 6 
projects. 
 

Building on the market and value chain analysis, WG3 will 
position each project within its targeted food packaging and 
agricultural film markets while identifying opportunities for 
collaboration across the portfolio. The assessment will 
determine the medium- and long-term target market 
segments for each project, evaluate their competitive 
positioning within the corresponding value chains, and identify 
complementary technologies, overlapping markets, and joint 
routes to market. Dedicated brainstorming workshops 
involving WG3, and where appropriate WG1, will explore 
opportunities to combine technologies from multiple projects 
into new value propositions and demonstration activities. 
Where promising synergies are identified, joint exploitation 
actions, including Booster Grant applications, will be prepared. 
Regular engagement with industrial stakeholders and portfolio 
members will ensure that project positioning remains aligned 
with evolving market needs and technological developments. 

 

 M13-
M36 

IP Landscaping 
and Exploitation 
Strategies 
 

WG3, 
EPO, all 
individual 
members 
of 
portfolio 
projects 

WG3 will establish a portfolio-wide intellectual property and 
exploitation framework to maximise the commercial potential 
of project results. Working closely with the European Patent 
Office (EPO), the group will develop patent landscapes 
covering food packaging and agricultural film technologies, 
including identification of major patent holders, emerging 
European start-ups, geographical trends, legal status of 
patents, technology evolution, and relevant non-patent 
intelligence. The resulting analyses will be refined jointly with 
the EPO and shared across the portfolio to support strategic 
decision-making. In parallel, training activities on patent 
protection, freedom-to-operate analysis, white-space 
identification, licensing strategies, and IP management will be 
organised through the EPO and EIC IP services. Individual 
project exploitation strategies will be exchanged and 
benchmarked, while joint exploitation plans will be developed 
for technologies with strong portfolio-level commercial 
potential. 

M13-
M36 

 

Regulatory 
Drivers and 

WG3 
representa
tives, 

WG3 will translate regulatory knowledge into business 
intelligence to support commercialisation and market entry 

M25-
M48 
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Challenges for 
Commercialisatio
n 

exploitatio
n partner 
from each 
project, 
WG2 
representa
tives, and 
project 
coordinat
ors of all 6 
projects. 
 
 

across the portfolio. Building on the regulatory analyses, 
standards, and certification pathways developed by WG2, 
WG3 will assess how these requirements influence the 
commercial viability, competitive positioning, and exploitation 
strategies of individual projects and the portfolio as a whole. 
The group will identify common regulatory barriers and 
opportunities, evaluate their impact on business models and 
go-to-market strategies, and define shared certification 
pathways where appropriate. Working closely with WG2, EIC 
Business Acceleration Services, policymakers, and relevant 
regulatory agencies such as the European Food Safety 
Authority (EFSA) and the European Chemicals Agency (ECHA), 
WG3 will ensure that portfolio exploitation strategies are 
aligned with evolving regulatory frameworks. The outcomes 
will help reduce commercialisation risks, accelerate market 
uptake, and inform portfolio-level business recommendations 
and policy actions, including contributions to joint position 
papers on topics such as biodegradability and recyclability. 

 

In support of the above-mentioned activities, and in close cooperation with WG4, the portfolio will 
engage with industrial stakeholders through: 

• at least one online meeting event at portfolio level with industrial stakeholders, e.g., inviting 
(at least) Industrial Advisory Board members of the different portfolio projects (M24-26); 

• the participation in at least one industrial event on food packaging and one on agricultural 
films, e.g., by hosting a booth and presenting the portfolio (M13-36); 

• the organisation of at least one factory visit, e.g., in combination with one of the portfolio 
meetings (M13-M36). 

 

 

3.4. Communication and Dissemination 
In Table 8, WG4 proposes the communication areas where the projects of the Nature inspired 
alternatives for food packaging and films for agriculture Portfolio could collaborate as well as decided 
upon activities. 

To ensure coherent visibility and strengthen the collective identity of the portfolio, all communication 
and dissemination activities will systematically use the shared portfolio channels, i.e. website, LinkedIn 
group with hashtag. First, the website gathers the overview of the projects, and documents reports and 
newsletters. Second, the LinkedIn will be used to build a network and outreach audience among the 
target audience. Additionally, the communication activities of each partner can amplify the outreach of 
each consortium by unifying these, using a common hashtag, #eicCircularBioPlastics. The hashtag will 
be applied across social media posts, project websites, newsletters, press releases, event 
communications, and visual materials, enabling cross-promotion among projects and increasing 
discoverability by stakeholders, policymakers, industry, and the general public. The Communication and 
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Dissemination Group, in coordination with the Steering Committee, will encourage aligned messaging, 
synchronized campaigns around key milestones, and mutual amplification of content, thereby 
reinforcing the portfolio’s impact and its contribution to circular, bio-based solutions for food packaging 
and agricultural films.  

 

Table 8. Communication and dissemination portfolio activities 
 

Activity 
Contribut
ors 

Description Timeline 

Creation of the 
portfolio 
LinkedIn Group: 
eicCircularBioPla
stics 

All 6 
projects 

A dedicated LinkedIn account has been created for portfolio 
stakeholder engagement and activities promotion. The 
account will be managed by the members of Working Group 
4. 

M1-M12 

Communication 
and  
Dissemination 
using the 
common social 
media (mainly 
LinkedIn) 

All 6 
projects  

All 6 projects are responsible for creating meaningful content 
for the portfolio social media group  
A policy for LinkedIn posts has been agreed among all 
projects to regulate content quality, frequency and style.  M9-M48 

Use of the 
hashtag 
#eicCircularBioPl
astics in each 
project´s 
individual 
accounts 

All 6 
projects 

When posting content relevant to the whole portfolio on 
social media, using the dedicated hashtag 
#eicCircularBioPlastics will increase the cohesion and visibility 
of the portfolio. 
 

M1-M48 

Elaboration of a 
Portfolio 
Dissemination 
Brochure 

All 6 
projects  

Preparation of D&C material for the portfolio combining the 
concept detail pictures for all 6 projects, ambitions and 
synergies 

M1-M12 

Ellaboration and 
maintenance of 
the portfolio 
website: 
https://www.eicci
rcularbioplastics.
eu/ 

ECOSYSTE
M 

Development and hosting of a portfolio website by 
ECOSYSTEM. Key aspects of the website are 1) an overview of 
the portfolio and ambitions 2) increasing cross references to 
each portfolio consortiums websites. All 6 projects contribute 
to the website content. 
 

M6-48 

Creation of the 
portfolio logo 

ECOSYSTE
M 

A portfolio logo that will increase cohesion and recognizable 
identity was created by ECOSYSTEM and confirmed by all 
partners. 

M4-M5 

https://www.linkedin.com/company/eiccircularbioplastics/?viewAsMember=true
https://www.linkedin.com/company/eiccircularbioplastics/?viewAsMember=true
https://www.eiccircularbioplastics.eu/
https://www.eiccircularbioplastics.eu/
https://www.eiccircularbioplastics.eu/


Portfolio Strategic Plan 

22 
 

Planning 
Communication 
and 
Dissemination 
activities 

All 6 
projects  

An inventory of D&C actions was set up, gathering the 
communication output each portfolio project will have, 
together with interesting industry and academic events within 
the thematic of the portfolio to seek opportunities for cross-
collaboration. This document will be updated regularly 

M1-M4 

Visual 
representation of 
portfolio 

SATISPHA
CTION 

The working group will create a common visual 
representation of the portfolio, which can be used while 
presenting the portfolio and its six projects, in either a 
PowerPoint, or flyer. 
Beneficiaries can print this flyer to distribute in the events 
they participate in on behalf of their project. 

M1-M9 

Stakeholder 
engagement 
actions 

All 6 
projects 

Organisation of open and interactive events (podcast or 
webinars) with stakeholders around topics of relevance for 
the 6 projects such as regulation gaps and impact or SSbD.  
A first concrete action identified is the Bio2PEs webinar that 
will be hosted twice in 2026, and which all consortia 
contribute by presenting their work.  

M6-48 

Organisation of 
in person 
portfolio 
meetings 

All 6 
projects 

Each year, an in-person portfolio meeting will be organised. 
During the portfolio meeting, the WG representatives give an 
update of the portfolio activities. This will facilitate interaction 
between partners among the WGs and consortia.  
WG4 will help the organisation of this live meeting by also 
trying to identify a conference which could be linked to the 
live meeting.  

M1-M48 

 

 

 

 

 

 

4. Cross-project collaborations 
The strong focus of the EIC Portfolio on Nature inspired alternatives for food packaging and films for 
agriculture is already implied in its title.  As illustrated in Figure 1, some portfolio projects are solely 
focused on food packaging or mulch film, while other projects target both end markets. However, by 
integrating project-specific innovations in bio-based polymers, antimicrobial technologies, nucleating 
agents, natural fillers, hybrid material design, enzymatic degradation, chemical recycling and 
biodegradation testing, synergies are expected that extend beyond individual project outcomes and 
contribute to the development of circular, high-performance materials for packaging, agricultural films 
and related applications as a whole. WG1 and WG3 will actively  explore such opportunities to combine 
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technologies from multiple projects into new value propositions and demonstration activities. Where 
promising synergies are identified, joint exploitation actions, including Booster Grant applications, will 
be prepared.  

 

 

5. Further steps 
Innovative biobased and biodegradable films offer significant potential to support the transition towards 
more sustainable material systems in food packaging and agricultural mulch applications. Their 
relevance is particularly strong in contexts where they can reduce reliance on fossil-based plastics, 
address end-of-life challenges, and align with evolving regulatory and market expectations. However, 
their long-term success will depend on overcoming persistent challenges related to performance, cost, 
certification, and infrastructure. For both sectors, the strategic priority is not simply to replace 
conventional films, but to deploy new materials in applications where they provide clear technical, 
environmental, and economic value. A credible path to scale will therefore require targeted innovation, 
robust life-cycle evidence, and close collaboration across the value chain. Under these conditions, 
biobased and biodegradable films can become an important part of a more circular and resilient future 
for packaging and agriculture. 

This strategic plan provides a roadmap for activities planned in the portfolio. The document will be 
regularly updated and revised whenever necessary to reflect new opportunities or changing priorities 
during the annual meetings. Possible outcomes include new joint project proposals to EIC Pathfinder 
and Transition programmes, fast-tracking to the Accelerator, new licensing and trade agreements, joint 
ventures, and joint learning experiences helping all participating projects to advance faster and with 
greater ambition . 

Figure 4: Objectives of the Food packaging and films portfolio 
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Annex 1. Pathfinder Challenge 2024 
This Annex revisits the Pathfinder Challenge (title, vision, objectives, portfolio considerations, timeline) 
which led to the Portfolio of projects of this Portfolio Strategic Plan. 

Title 

Nature inspired alternatives for food packaging and films for agriculture 

Vision 

To establish Europe as the global leader in nature-inspired, safe-and-sustainable-by-design materials 
that replace fossil carbon-based plastics across the food value chain. Through collaborative innovation, 
interdisciplinary research, and coordinated portfolio action, the Challenge will accelerate the 
development, validation, and market uptake of circular bio-based materials that combine high 
functionality with minimal environmental impact. By integrating scientific excellence, harmonised 
sustainability assessment, regulatory preparedness, industrial collaboration, and business development, 
the portfolio will create a new generation of commercially viable solutions that protect ecosystems, 
reduce pollution and microplastics, strengthen European competitiveness, and contribute to a climate-
neutral, resource-efficient, and resilient bioeconomy.  

Objectives 

The Challenge seeks groundbreaking proposals with the capacity to replace the use of fossil carbon-
based plastics from farm to fork and thereby support EU policy ambitions to move towards a more 
circular, resource efficient and climate neutral economy. Proposals must seek to deliver nature-inspired 
sustainable alternatives to fossil carbon derived plastics and associated production processes. These 
alternatives shall be circular, safe and sustainable by design and allow for reusability, recyclability and 
full biodegradability. They must look to address one or more of the current uses of plastics in the food 
system (e.g., agricultural mulch, food packaging), and utilise bio-based sources and raw materials such 
as: 

• polymers extracted from nature (e.g., cellulose, chitin, lignin, keratin)  
• natural polymers (e.g., microbial, fungal and plant materials), or  
• synthetic polymers from biobased materials.  

Attention should also be paid to consider regulatory aspects in the development and incorporation of 
chemical additives that can deliver high sanitary standards for contact with food. The additives must be 
formulated in a way to meet a set of biodegradability criteria and the assessment of the ability of the 
products to fully biodegrade in natural soil and aquatic environments across the EU. All projects must 
demonstrate at least preliminary evidence of an improved cradle-to-gate and cradle-to-grave lifecycle 
assessment, when compared to fossil carbon derived plastics and current additives. This lifecycle 
assessment must take account of environmental, social and economic considerations. The resulting 
materials and associated processes must over their lifecycle: 

• Reduce energy consumption and the carbon footprint  
• Reduce water consumption and associated environmental footprint  
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• Enhance biodegradability, compostability or reusability  

They must also include one or more enhanced functional characteristics for use in the food value chain 
while minimising or potentially eliminating the harmful effects with a view to:  

• increasing shelf life and retaining the nutritional properties of packaged food, and  
• enhancing the productivity and functionality of agricultural films  

This could include the use of smart functionalities in responding to environmental conditions and the 
use of biodegradable electronic features. Projects with strong capacity for use beyond food and 
agriculture (e.g. packaging for pharmaceuticals) will also be encouraged and prioritised. Irrespective of 
starting point, the resulting outputs of the projects must be shown to be effective for their intended 
application with, at the very least, a lab-based demonstrator i.e., reach TRL 4 or above.  

Portfolio considerations 

The evaluation committee will aim to compose a portfolio covering a wide range of possible uses in the 
food system. While building the portfolio, an emphasis will be given on proposals covering the 
application in food packaging. Within and among these areas, the evaluation committee will look at 
shared components or potential complementarities among the projects, in areas where this can be a 
clear added value for the development of synergies and collaborations among the projects in the 
portfolio. Starting from the highest ranked proposal, a portfolio of proposals will be selected based on 
shared components/complementarities, while ensuring broad coverage of uses in the food system. The 
consideration of shared components and complementarities will enable the evaluation committee to 
group proposals and to identify a recognisable transversal pattern constituting the portfolio. For 
instance, if a shared component is lacking in a proposal originally ranked among the top ones, and which 
is found in the further proposals down the list, this will result in its displacement by another one clearly 
aligning with the already identified desired pattern, found within the top ranked proposals, that will 
eventually define the actual portfolio. Consequently, this means that the projects selected for funding 
after the second step (portfolio considerations) may differ from the ranking list established from the first 
step (based on score). 

Timeline 

The cut-off date for the Pathfinder Challenge 2024 was on the 16 October 2024. 
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Annex 2. Portfolio projects 
 
Table 4. Portfolio of the Nature inspired alternatives for food packaging and films for agriculture 
Challenge 2024 

Project GA Lead Coordinator Start End 

Bio4Pak 101223372 Uniwersytet Lodzki 
Karolina 
Rudnicka 

01/10/2025 30/09/2029 

Bio2PEs 101221903 

Technological 
University of the 

Shannon: Midlands 
Midwest 

Yuanyuan Chen 01/10/2025 30/09/2029 

BORN 101223095 
Consiglio Nazionale 
delle Richerche CNR 

Maria Laura Di 
Lorenzo 

01/10/2025 30/09/2028 

CELLAGRI 101223132  Fraunhofer-FEP Christian May 01/10/2025 30/09/2029 

ECOSYSTEM 101223300 
Fundacion 

Tecnologica Advantx 
Christian Ghidelli 
& Dulce Muñoz 

01/10/2025 30/09/2029 

SATISPHACTION 101223094 Ainia Julia Ponce 01/10/2025 30/09/2029 
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