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MEMORANDUM OF UNDERSTANDING

For the implementation of a COST Action designated as

COST Action CA24110
RESOURCE-INCLUSIVE RENEWABLE MATERIALS: LEVERAGING GLOBAL BIOMASS FOR

SUSTAINABLE INNOVATIONS (ReInvent)

The COST Members through the present Memorandum of Understanding (MoU) wish to undertake joint
activities of mutual interest and declare their common intention to participate in the COST Action, referred
to above and described in the Technical Annex of this MoU.

The Action will be carried out in accordance with the set of COST Implementation Rules approved by the
Committee of Senior Officials (CSO), or any document amending or replacing them.

The main aim and objective of the Action is to develop methods for the early-stage estimation of properties
and feasibility of new materials from biomass to enable a faster route from research/invention to final
application. This will be achieved through the specific objectives detailed in the Technical Annex.

The present MoU enters into force on the date of the approval of the COST Action by the CSO.
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TECHNICAL ANNEX
OVERVIEW

Summary
Modern society still relies heavily on fossil-based feedstocks for materials production, driving additional
carbon emissions. Harvesting atmospheric carbon, so as to close the carbon-cycle, is of the utmost
importance. Given the abundance of biologically sequestered carbon as a byproduct of our society, e.g.
agricultural and forestry residues, pathways to their use in future materials production are sought.  

The advancement of biomass deconstruction techniques has resulted in the production of more uniform
and well characterised biomass-derived chemical and material streams, which are being used to develop
sustainable bio-based products. However, to this day biorefinery processes which are able to operate on a
feedstock-agnostic basis are not the norm, and the difficulty of predicting how the isolated fractions and
building blocks will affect material properties make the whole value chain extremely expensive, causing a
bottleneck in the development of novel products from laboratory to industrial scale. 

Our ReInvent COST Action will convene European and international competence, aligning scattered
research efforts from across the globe to leverage various expertise for trans- and multidisciplinary science
and realise our vision of resource inclusive renewable materials. We will bring together experts in
chemistry, engineering, agriculture and forestry, biomass deconstruction, chemical analytics, separation,
and materials science to focus on feedstocks-agnostic processes and the early-stage prediction of material
properties, as well as techno-economic and environmental feasibility of the whole value chain. Ultimately,
we will push society beyond the status quo, accelerating the transition towards truly sustainable and
inclusive solutions. 

Areas of Expertise Relevant for the Action
● Chemical engineering: Characterization methods of
materials
● Chemical sciences: Colloid chemistry, macromolecular
chemistry, polymer chemistry
● Environmental engineering: Sustainable engineering
● Chemical engineering: Green chemistry
● Materials engineering: Structural properties of materials

Keywords
● Resource agnostic biomass
● Evaluation of materials properties
● Early stage evaluation
● Sustainability evaluation
● Chemistry, biorefinery and materials

Specific Objectives
To achieve the main objective described in this MoU, the following specific objectives shall be
accomplished:

Research Coordination
● The creation of a global and interdisciplinary platform that facilitates knowledge exchange and promotes
communication and partnership between leading experts in resource-efficient sustainable materials in
Europe, including academics and researchers from a range of research centres, higher education
institutions, and companies.
● The identification of the specific key points in the use of a wide variety of renewable feedstocks for the
production of sustainable materials, measurable via new collaborations established between the ReInvent
COST Action partners.
● Unveiling new intersections of research that bridge the gaps between science/engineering, industry, and
societal stakeholders to coordinate efforts and boost the development of sustainable material innovations,
aiming to fix as much atmospheric carbon as possible.
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● The fostering of time-bound competitiveness in renewable materials across Europe via innovation
(knowledge or technology for future market applications).

Capacity Building
● To create synergies compounded by international coordination by combining WGs from different fields
and disciplines, achieving progress beyond the state-of-the art, know-how, and common practices, while
avoiding redundancies in research efforts.
● To actively promote the incorporation of Inclusiveness Target Countries (ITCs) in the WGs and global
network.
● To develop training programs connecting undergraduate and graduate students, young researchers
(YRIs), and professionals to push the frontiers in renewable materials research. We will leverage various
research facilities and cross-disciplinary areas to establish innovation and entrepreneurship as key
components in the field of resource-agnostic materials development.
● To foster critical thinking, brainstorming, and problem-solving skills in students and young researchers,
inspiring new ideas and innovations to address challenges in the renewable materials industry.
● To ensure access to knowledge and actively involve citizens in the research and development of
sustainable, renewable materials. By engaging school children, their teachers, and families through
targeted communication and outreach sessions, we aim to raise awareness about the importance of
renewable materials and their role in a sustainable future.
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TECHNICAL ANNEX 

1. S&T EXCELLENCE 

1.1. SOUNDNESS OF THE CHALLENGE 

1.1.1. DESCRIPTION OF THE STATE OF THE ART 

Modern society still relies heavily on fossil-based feedstocks for materials production, driving additional 
carbon emissions. Mitigating the increase of atmospheric carbon is of utmost importance. Utilizing 
carbon that is already present in the biogenic cycle, such as in plant biomass, offers possibilities to 
decrease our dependence on fossil carbon and transitioning towards defossilisation of the material 
sector. To address the environmental challenges in the materials sector, there is an increasing interest 
to seek more sustainable material solutions. 

The advancement of biomass deconstruction techniques has resulted in the production of more uniform 
and thoroughly characterised biomass-derived chemical and material streams. As further constraints are 
anticipated in the utilization of virgin renewable raw materials driven by biodiversity and climate change 
targets, as well as prioritization of crops for food supply, it becomes increasingly critical to develop 
technologies suitable for a diverse range of renewable and secondary raw material sources. This 
underscores the growing importance of resource-agnostic pathways for biomass valorisation that would 
operate effectively across a wide variety of raw materials. This flexibility allows for versatility and 
adaptability, enabling a solution to work seamlessly with diverse resources or environments. The 
production of industrially significant chemical building blocks continues to push the field of biomass 
fractionation closer toward the realisation of biorefineries. These valuable and ever-more innovative 
feedstocks will be used for the realisation of next-generation green functional materials. The utilisation 
of discreet monomeric building blocks, oligomers, and both residual and functionalised biopolymers will 
allow no fraction of the streams to go to waste. Holistic utilization of all biomass fractions with resource- 
agnostic technologies will be key in the development towards sustainable bioeconomy. 

To enable the implementation of the wide range of solutions that the bioeconomy can offer in the material 
sector, the solutions need to be technically competitive, economically viable, and environmentally 
sustainable. A number of challenges remain in effectively boosting the transition from bio-based material 
innovations in the laboratories to the commercial stage, often connected to challenges in the production 
upscaling stage. Extensive early-stage development of sustainable material solutions is done around 
Europe that, unfortunately, often fails to translate into significant economic or societal impact. To 
maximize the potential for societal benefit, it is crucial to assess the properties and feasibility of bio- based 
material solutions at the earliest possible stage during the development phase. This proactive approach 
can help avoid unnecessary development efforts and streamline the path to impactful, scalable 
innovations. By leveraging advanced technologies and data-driven approaches, we consider that bio-
based innovations can be fostered by rigorous early-stage property and feasibility assessments. 

Our ReInvent COST Action will convene European competence, aligning scattered research efforts from 
across the continent to leverage various expertise for trans- and multidisciplinary science and realise our 
vision of resource-inclusive renewable materials. We will bring together experts in agriculture and 
forestry, biomass deconstruction, chemical analytics, separation, and sustainable materials science. To 
expand beyond the status quo, we will embed the scientific and engineering disciplines in a sound socio- 
economic framework. 

 
1.1.2. DESCRIPTION OF THE CHALLENGE (MAIN AIM) 

Our ReInvent COST Action aims to develop methods for the early-stage estimation of properties and 
feasibility of new materials from biomass to enable a faster route from research/invention to final 
application. We have identified the following key questions that need to be tackled related to early 
estimation of material properties and feasibility: 
KQ1 – How can we accelerate the development of bio-based material innovations from the laboratory to 
the post-pilot phase? 

KQ2 – How can we effectively identify and address gaps in existing databases of European bio-based 
raw materials to ensure a comprehensive understanding of available feedstocks and their implications 
on sustainability, biodiversity, as well as technical performance of the materials? 

KQ3 – Can artificial intelligence be leveraged for early estimations of the material properties of complex 
biomass? 
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KQ4 – How can we evaluate at an early stage whether laboratory discoveries are feasible for upscaling? 
How do we establish a standardized set of parameters and a uniform method for this evaluation? 

KQ5 – How can we identify the bottlenecks in utilizing waste and side biomass streams for upcycled 
material applications? 

KQ6 – How can we most effectively educate and inform the entire value chain, from material producers 
to consumers, about the sustainability of different materials? 

 

1.2. PROGRESS BEYOND THE STATE OF THE ART 

1.2.1. APPROACH TO THE CHALLENGE AND PROGRESS BEYOND THE STATE OF THE 
ART 

The ReInvent COST Action network aims to accelerate the transition from research in the lab to 
commercially viable bio-based materials by consolidating multidisciplinary expertise from across Europe 
and beyond. By focusing on early-stage estimation of material properties and feasibility, ReInvent will 
facilitate the seamless integration of scientific advancements in agnostic biomass fractionation–i.e. the 
deconstruction of agricultural, forest products, and industrial side- and waste streams–and the use of 
renewable fractions for assembly into novel durable, functional materials, such as polymers and 
composites, ultimately contributing to the defossilisation of the materials sector. It has become apparent 
that significant progress is made in concerted large scale research efforts, such as those conducted 
within Wallenberg Wood Science Center (Sweden), FinnCERES Materials Cluster (Finland), Cluster of 
Excellence Circular Engineering (Austria), Center for the Transformation of Chemistry (Germany), and 
BioProducts Institute (Canada). By aligning the scattered research excellence and expertise of our 
network, in the fields of biomass deconstruction, chemical analytics, artificial intelligence (AI), and 
sustainable materials science, this ReInvent COST Action will create a unified platform for knowledge 
sharing. This platform will enable the harmonization of diverse methodologies, facilitating the 
standardization of approaches for assessing material properties, which is essential for early-stage 
evaluation and upscaling. Through workshops, training schools, and short-term scientific missions 
(STSMs), ReInvent will ensure that all network members, with a particular focus on early career 
researchers, will gain knowledge and practical skills via research exchange/secondments, allowing for 
rapid dissemination across disciplines. 

ReInvent will work to address the limited availability of comprehensive data on bio-based feedstocks, 
particularly on unconventional sources like waste streams and non-virgin feedstocks through the 
coordinated efforts of its working groups (WGs). For instance, WG1 will focus on mapping underutilized 
bio-based raw materials and evaluating their potential. Meanwhile, WG2 will standardize methods for 
assessing material properties, ensuring that the data gathered is applicable across various industrial 
sectors. ReInvent will also explore the potential of AI for predicting material properties, thereby advancing 
beyond traditional experimental methods and improving early-stage evaluations. Beyond scientific 
coordination, ReInvent will also emphasize the socio-economic viability of bio-based innovations. By 
aligning the scientific advancements with industry needs, we will ensure that new materials not only meet 
technical requirements but are also economically feasible and market ready. WG3 and WG4 will be 
instrumental in this aspect, focusing on early-stage techno-economic and environmental assessments, 
respectively. By involving industry stakeholders directly in the evaluation process, ReInvent bridges the 
gap between laboratory research and commercial applications, ensuring the smooth transition of 
innovations from lab/pilot phases to market deployment. 

ReInvent moves beyond the existing state of the art by shifting the focus from isolated research to a 
holistic, inclusive, and coordinated effort. ReInvent’s resource-agnostic approach enables a broad 
application of bio-based materials, supporting biodiversity and sustainable land use and potentially 
expediting adaptation to different regional contexts and resources. By assembling our collaborative 
network, streamlining knowledge transfer, and integrating socio-economic considerations, ReInvent will 
advance Europe’s leadership in bio-based materials and will create more efficient pathways for 
innovations to reach the market, helping to meet Europe’s sustainability goals while building a strong 
foundation for the next generation of renewable materials. 

 
1.2.2. OBJECTIVES 

The ReInvent COST Action will employ a number of strategies to tackle the key questions on early- stage 
estimation of properties and feasibility of new materials from sustainable agnostic biomass, based on its 
four-year agenda aiming at the following objectives: 

1 – Capturing knowledge from diverse fields of expertise and defining future methodologies 
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One of the most fascinating, but also challenging, aspects of studying the properties and feasibility for 
new materials from agnostic biomass is that it involves many different scientific disciplines. Also, the 
fundamental knowledge is broadly spread, which is self-defeating. ReInvent aims to fulfil the need for 
developing a pan-European network with worldwide connections to improve the dissemination of key 
research findings, develop truly multidisciplinary collaborations, and harmonise approaches between 
groups and discipline areas. While an array of approaches and methodologies is currently used to study 
material properties, sustainability and feasibility, it is critical to merge all this knowledge through a 
comparison of the existing models, harmonization of the methodologies and approaches. This Action will 
develop a high quality, collaborative, and inclusive network while promoting new opportunities for pipeline 
research efforts and research projects. 

2 – Boosting the development of bio-based material innovations from the laboratories to the post-pilot 
stage 
Transitioning bio-based material innovations from laboratory findings to the commercial stage presents 
currently several significant challenges related to scaling up production processes, high initial investment 
needs, long timelines for making processes profitable, challenging regulatory approval processes, 
market acceptance, and establishing feasible supply chains. At present, universities and research 
organizations are conducting extensive early-stage development work that, unfortunately, often fails to 
translate into significant economic or societal impact. To maximize the potential for societal benefit, it is 
crucial to assess the properties and feasibility of bio-based material solutions at the earliest possible 
stage during the research phase. This proactive approach can help avoid unnecessary development 
efforts and streamline the path to impactful, scalable innovations. Boosting the development of bio-based 
material innovations from the laboratories to the post-pilot stage requires a multi-faceted approach that 
bridges the gap between research and market-ready products. By leveraging advanced technologies 
and data-driven approaches, we can optimize experimental design, accelerate prototyping, and perform 
rigorous early-stage property and feasibility assessments, which ultimately foster creation of sustainable 
innovations. 

3 – Promoting high level, multidisciplinary training and disseminating holistic approaches 
Currently, an array of methodologies more or less specific and narrow to each research discipline is used 
to study material properties or sustainability. Moreover, the challenges in the bio-based material research 
area requires a multidisciplinary approach: for anyone aspiring to propose ground-breaking projects, one 
must never stop from looking at opportunities capable of diversifying individual competences and 
knowledge and of enhancing creative and innovative potentials towards excellence. Therefore, a key 
strategy is to promote multidisciplinary high-level training for students and young researchers and 
innovators (YRIs), and to facilitate the translation between the different disciplines of knowledge by 
promoting European research exchanges. ReInvent will include five interactive WGs covering raw 
materials, material properties, techno-economic feasibility, as well as dissemination and outreach. This 
ReInvent COST Action will foster inclusive networking, promoting new opportunities for collaborative 
research projects, while caring for young scientists and researchers from Inclusiveness Target Countries 
(ITCs), and maintaining a healthy gender balance. ReInvent will promote knowledge and technology 
transfer and dissemination. 

4 – Fostering collaboration between academia and bio-based industry to drive the development of 
innovative applications based on scientific findings. 
Exchanging knowledge between academia and the European bio-based industry presents certain 
challenges. When researchers communicate more effectively, science thrives. The structure, quality and 
strength of interactions between academia and the bio-based industry determines the rate and 
probability of success of innovation activities. Yet, these interactions and their impact on innovation 
currently often occur through serendipity and “fortuity encounters”, rather than through a purposeful, 
organized, and targeted organization of knowledge interactions for innovation. By laying the foundation 
towards an optimized development of value-added solutions and innovations, capable of meeting, either 
directly or indirectly, the need of the bio-based industry, this ReInvent COST Action aims to create a 
dynamic platform with inputs from companies. 

The proximity between R&D, higher education institutions and the different agents of the biomass value 
chain will be strategic for developing research for new materials from biomass in Europe. By integrating 
all expertise and methodologies used in materials and biomass research, ReInvent will attract and 
nurture the next generation of scientists while opening new ways to translate ideas from academia to 
industry and vice versa. Thereby, ReInvent will enable new prospects for research and industrial growth 
at the European level and beyond. The establishment of such a community for sharing and discussing 
early estimates of feasibility and material properties challenges, as well as building collaborations among 
researchers from different areas of expertise and countries, is both extremely relevant and timely and will 
leverage Europe to be at the forefront in transformation into a new bio-based material era. Such a network 
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will provide the much-needed stimulus to advance the state-of-the-art, leading in the long- term to new 
concepts and products with economic, social, and environmental benefits. This will strengthen the 
competitiveness of Europe. 

 
1.2.2.1. Research Coordination Objectives 

To bring the coordinated activities of the scientific and industrial partners within the ReInvent COST 
Action network to fruition, we outline the following Research Coordination Objectives: 

i. The creation of a global and interdisciplinary platform that facilitates knowledge exchange and 
promotes communication and partnership between leading experts in resource-efficient 
sustainable materials in Europe, including academics and researchers from a range of research 
centres, higher education institutions, and companies. 

ii. The identification of the specific key points in the use of a wide variety of renewable feedstocks 
for the production of sustainable materials, measurable via new collaborations established 
between the ReInvent COST Action partners. 

iii. Unveiling new intersections of research that bridge the gaps between science/engineering, 
industry, and societal stakeholders to coordinate efforts and boost the development of 
sustainable material innovations, aiming to fix as much atmospheric carbon as possible. 

iv. The fostering of time-bound competitiveness in renewable materials across Europe via 
innovation (knowledge or technology for future market applications). 

 
1.2.2.2. Capacity-building Objectives 

To boost European Research Excellence and competitiveness in the field of sustainable renewable 
materials, the capacity-building objectives are as follows: 

v. To create synergies compounded by international coordination by combining WGs from different 
fields and disciplines, achieving progress beyond the state-of-the art, know-how, and common 
practices, while avoiding redundancies in research efforts. 

vi. To actively promote the incorporation of Inclusiveness Target Countries (ITCs) in the WGs and 
global network. 

vii. To develop training programs connecting undergraduate and graduate students, young 
researchers (YRIs), and professionals to push the frontiers in renewable materials research. We 
will leverage various research facilities and cross-disciplinary areas to establish innovation and 
entrepreneurship as key components in the field of resource-agnostic materials development. 

viii. To foster critical thinking, brainstorming, and problem-solving skills in students and young 
researchers, inspiring new ideas and innovations to address challenges in the renewable 
materials industry. 

ix. To ensure access to knowledge and actively involve citizens in the research and development 
of sustainable, renewable materials. By engaging school children, their teachers, and families 
through targeted communication and outreach sessions, we aim to raise awareness about the 
importance of renewable materials and their role in a sustainable future. 

 

2. NETWORKING EXCELLENCE 

2.1. ADDED VALUE OF NETWORKING IN S&T EXCELLENCE 

2.1.1. ADDED VALUE IN RELATION TO EXISTING EFFORTS AT EUROPEAN AND/OR 
INTERNATIONAL LEVEL 

The challenge that researchers face in developing new bio-based and sustainable materials from 
resource-agnostic biomass, from laboratory to pilot scale and beyond, are mainly hindered by a lack of 
multidisciplinary collaborative efforts and networking activities at all levels, as well as by occasional lack 
of resources and/or infrastructure, which often limits research efforts to laboratory scale. 

Being able to estimate at a very early stage which technologies and/or products are going to be the most 
promising to evolve from initial laboratory testing to pilot or industrial scale requires a huge effort and 
multidisciplinary knowledge, which is often overlooked. However, the traditional approach of investing 
plenty of resources in laboratory testing to develop products that will very unlikely hit the market due to 
economic, technical or environmental restraints is still the norm. 
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Still, most of the current projects which are funded by the European Union or the COST Actions are often 
narrowly focused on one or two topics within biomass feedstocks, biorefinery, technoeconomic 
assessments, specific product development and environmental sustainability. However, very few 
projects with a more holistic and global approach have been funded in these funding schemes. 

ReInvent is well aligned with efforts of the European Union. Amongst other, ReInvent aims at promoting 
feedstock-agnostic biorefinery processes and early-stage prediction of material properties, which will 
enable the use of less conventional biomass sources such as wastes and non-virgin feedstocks, 
promoting a more sustainable use of lands and forests, and preserving biodiversity, in line with the EU 
Biodiversity strategy for 2030. Our ReInvent COST Action is also very much aligned with the efforts and 
mission of the Circular Bio-based Europe Joint Undertaking (CBE-JU), aimed at promoting the industrial 
development of bio-based products and innovative processes. 

The aim of this ReInvent COST action is ultimately to increase cooperation at both European and Global 
level by fostering a collaborative spirit and joining efforts between academic and industrial partners to 
reduce the knowledge gaps of early-stage estimation of feedstock agnostic bio-based products. ReInvent 
will boost and strengthen the scientific excellence and synergistic efforts of currently ongoing projects 
related to the proposal, as well as create new networking opportunities at a multidisciplinary level, which 
will lead to the creation of successful consortia in future European Research Council and Horizon Europe 
funding applications. In addition, ReInvent will closely work with international members, to ensure a global 
impact and outreach. 

The holistic nature of ReInvent, will also promote the training and scientific development of early-career 
researchers, whom will be the next generation of experts in the transition towards a more sustainable life 
on the planet. More and more, it will be pivotal for young researchers to be trained in several aspects of 
scientific and entrepreneurial endeavours. ReInvent will evaluate which skills need to be developed, and 
subsequently focus on the implementation of training activities for early-career scientists. The 
international academic and industrial network will provide a plethora of opportunities for successful 
career developments. 

A key pillar of this proposal is also fostering an inclusive and open environment where all involved 
partners can share their knowledge, efforts and talents, which will be pivotal for achieving the COST 
Action’s goals and objectives. For these reasons, the COST Action is the natural funding scheme to 
bridge the many gaps concerning the future of bio-based materials development in a timely manner, 
fostering discussion and problem-solving around such a pressing topic. Moreover, these networking 
endeavours will be especially useful to enable a more active and equal participation of ITCs in further 
funding schemes. 

ReInvent will bring together a wide and excellent network of expert scientists and early career 
researchers, which will work closely together to achieve the goals of the project. Due to the 
multidisciplinary nature of our vision, we will bring together academic and industrial experts in several 
key fields such as chemistry, engineering, biotechnology, forestry, and agricultural sciences, bridging the 
gaps in efficient developments of bio-based products from laboratory to pilot scale and beyond. 

The excellent and successful track-record of COST Actions will be also continued and honoured by our 
efforts in creating a lasting network of eager scientists, working together to reshape the future of our 
society. 

 

2.2. ADDED VALUE OF NETWORKING IN IMPACT 

2.2.1. SECURING THE CRITICAL MASS, EXPERTISE AND GEOGRAPHICAL BALANCE 
WITHIN THE COST MEMBERS AND BEYOND 

Using a holistic approach to estimate early on the properties of materials developed from resource 
agnostic biomass feedstock is a task that requires knowledge, hands-on experience and creativity. Due 
to the variety of different biomass sources, biorefinery processes, products, as well as ecosystems, it is 
pivotal to establish a multidisciplinary and international network, in order to cover as much as possible 
the needs, resources and solutions on a global scale and have a swiftly shift towards the fast 
development of sustainable solutions in products development. 

ReInvent has secured an international network of passionate professionals and young researchers from 
different disciplines and backgrounds to join forces in tackling these pressing problems. The network of 
proposers and participants consists of both academic as well as industrial partners spread across Europe 
and Internationally (United States, Canada, Indonesia, South Korea). The wide range of experts involved 
in ReInvent will ensure a good geographical distribution which is essential to provide the necessary know-
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how in different biomass sources and ecosystems. 

Our ReInvent COST Action proposal will ensure that numerous ITCs will benefit from the funding 
acquired, increasing networking possibilities and opportunities for further research development also in 
countries with historically more limited resources. We expect that during the lifetime of the action, more 
COST members, international partners and industrial collaborators will join the network and allow its 
further expansion, given the pressing and timely topics and challenges that this proposal aims at 
covering. 

It is also fundamental that beside the geographical distribution, also a network of different disciplines is 
secured. The ReInvent network shares the ambition to answer a key question that is crucial for the 
success of the future bioeconomy: How can we accelerate the development of bio-based material 
innovations from the laboratory to the post-pilot phase? (KQ1) 

ReInvent will bring together a team of chemists, engineers, biotechnologists, materials scientists, 
analysts, technology providers, industrial partners and policy experts to address this important challenge, 
but also to go in more depth and answer other key questions (KQ2-5) envisioned in this proposal in a 
multidisciplinary approach. 

ReInvent will ensure that concrete actions are put in place to achieve our ambitious goals. The different 
working groups will organize meetings, workshops, and annual training schools. Moreover, STSMs will 
allow young researchers and students across the network to benefit from mobility opportunities towards 
top-institutions and enterprises and actively participate in research activities. Early-career scientists and 
students will especially benefit from international collaboration to evolve their career and expand their 
expertise. 

 
2.2.2. INVOLVEMENT OF STAKEHOLDERS 

The outcome of this ReInvent COST Action will be of interest to different end-users and stakeholders, 
including universities, research institutes, companies working with biomass and products thereof, 
innovation stakeholders, European Technology Platforms, and ultimately consumers. ReInvent will 
provide an enhanced framework for the cooperation of researchers, industrial partners, and consumers, 
promoting the transfer of knowledge through the tasks of this ReInvent COST Action (training programs, 
meetings, conferences, workshops, and dissemination activities). This will contribute to overcoming any 
gap in talents and skills. In fact, a major barrier to innovation is a shortage of scientific, entrepreneurial 
and managerial skills needed to solve complex multidisciplinary challenges. The purpose is to create 
shared value for all stakeholders involved. 

ReInvent will encourage its participants to promote the involvement of more stakeholders, including 
SMEs, big companies and research institutes. The involvement of European Technology Platforms is 
envisaged. The website and social media profiles will be disseminated among companies and the 
general public. 

All scientific groups will promote the mobility of researchers among the different European groups and 
companies involved, so strengthening the dedication to this ReInvent COST Action. The industrial 
partners will be encouraged to play an active role in the WGs once they will have access to relevant 
scientific infrastructures, will receive researchers (either training students or senior researchers for short 
periods of time), increasing their access to new knowledge, and in return, sharing technological 
information. 

All participants of the network are aware of the importance of securing IP-rights where appropriate. The 
management of background and foreground intellectual property rights (IPR) will be regulated in detail 
through a "Consortium agreement" that will be signed by all participants before the signature of the Grant 
Agreement. This agreement will also regulate the process of obtaining IP-protection and exploitation 
according to the DESCA model, determine the type of creative common license for data management, 
and validate the data management plan along the ReInvent COST Action. Appropriate measures for 
protection will then be sought via each beneficiary's technology transfer department. Patent applications 
or other IPR will be filed for each invention that meets the patentability criteria and has sufficient 
commercial potential. The IPR strategy will be managed by the participants, led by the intellectual 
property and rights & technology transfer committee, which will be composed of specialists in IP and 
economic exploitation appointed by the participants. 

The involvement of stakeholders will help to continuously shape the Action objectives through a better 
understanding of needs, will allow to ReInvent evolve in time, and will ensure the sustainability of the 
network beyond the ReInvent COST Action. 
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3. IMPACT 

3.1. IMPACT TO SCIENCE, SOCIETY AND COMPETITIVENESS, AND POTENTIAL 
FOR INNOVATION/BREAKTHROUGHS 

3.1.1. SCIENTIFIC, TECHNOLOGICAL, AND/OR SOCIOECONOMIC IMPACTS (INCLUDING 
POTENTIAL INNOVATIONS AND/OR BREAKTHROUGHS) 

ReInvent holds significant potential to transform the EU industry by leveraging resource-agnostic 
biomass through innovation and the development of new products, resulting in important advancements 
at scientific, technological, and socioeconomic levels. This ReInvent COST Action initiative stands out 
for its ability to create a cohesive vision and foster enhanced global partnerships. The benefits of 
ReInvent will be disseminated among research facilities, biomass-utilizing industries, and ultimately, 
consumers across Europe. Collaborative efforts among scientific communities will reduce the 
fragmentation of research groups and strengthen cooperation both within Europe and internationally, 
laying the groundwork for global collaboration on the utilization of resource-agnostic biomass. 

The direct short-term outcomes of this initiative will encompass: 

• Identification of research needs, gaps, priorities, and technology roadmaps related to resource- 
agnostic technology. 

• Networking to reduce ineffective experimental replications and save time, while coordinated 
efforts and skill synergy will facilitate the development of sustainable materials. 

• Establishment of tailored, multinational proposals that offer solutions from research benches to 
market applications, enabling competitive bids for funding from both public and private sectors. 

• Creation of a cooperative network focused on the use of resource-agnostic biomass. 

• Development of new or improved methods for early estimation of material properties and 
techno-ecological feasibility. 

• Building a highly qualified human capital resource through capacity building and dissemination 
activities. 

• Establishment of undergraduate, PhD, and postdoctoral positions, along with academic and 
industrial roles through collaborative grant applications driven by this ReInvent COST action. 

• Inclusiveness of ITCs and YRIs in utilizing the most innovative and emerging research 
techniques and technologies. 

• Emergence of European start-ups generated from ideas cultivated by this ReInvent COST 
action initiative. 

In the long term, these outcomes will significantly influence scientific and technological advancements. 
The primary benefit of this initiative lies in consolidating knowledge on research while promoting 
consistency and mapping new directions, challenges, and technology roadmaps related to resource-
agnostic biomass. ReInvent will encourage stronger pan-European collaboration across disciplines, 
sectors, value chains, and technology levels, ultimately leading to the establishment of new European 
businesses. It will achieve better cross-border and cross-sector coordination, integrate research and 
innovation efforts, and drive the emergence of new technologies in Europe for application within biomass-
utilizing industries. 

 

3.2. MEASURES TO MAXIMISE IMPACT 

3.2.1. KNOWLEDGE CREATION, TRANSFER OF KNOWLEDGE AND CAREER 
DEVELOPMENT 

The pillar of this ReInvent COST Action is the creation of shared knowledge on how to early estimate 
material properties and feasibility to boost innovation in the industries using biomass. So, this Action is 
based on the creation and transfer of knowledge, while boosting the career development of researchers 
across Europe, with a particular focus on ITCs. 

Knowledge creation: The knowledge creation by all parts of the development of new materials from 
sustainable biomass depends on each other. Today researchers in research institutes and private 
companies do significant basic and applied research. The roles of the different research institutes and 
companies are intertwined in complex ways. But one thing is sure: Excellent science needs effective 
communication and dissemination! ReInvent will create a global platform providing relevant scientific 
information, to share ideas, to concert strategies of research and industry needs and to understand what 
is possible or not. ReInvent will combine the independent efforts that have been dedicated new materials 
from agnostic biomass research to produce joint activities with complementary skills and approaches. 
Therefore, synergic knowledge creation will be potentiated through this ReInvent COST Action. 



oc-2024-1 8/13 pages maximum 

 

 

Knowledge transfer: Much of the knowledge in the biobased material research facilities has been 
created in response to different projects, product development, or also based on paid service upon 
request by companies, which unfortunately has often not been recorded so it is not an explicit knowledge 
base for future product development. Much of this “experience-based” knowledge in biobased material 
research tends not to go into the public arena. The close engagement of research facilities and 
companies within this ReInvent COST Action will allow this tacit knowledge to be transferred. 

Career Development: ReInvent is also meant to provide the young students and YRIs with transferable 
skills for future employment and career settings i.e. increase scientific productivity, competitiveness, and 
growth. It is envisaged a close collaboration with senior researchers, and that YRIs will have some 
leadership roles, thereby gaining leadership and project management skills. Moreover, this ReInvnet 
COST Action will improve students’ and YRIs’ communication and dissemination skills by transferring 
and/or translating their research results to scientific and industrial peers as well as to the general public. 
In addition, ReInvent will comprise many renowned and specialized scientists, all of which will promote 
an efficient transfer of knowledge and networking. All these aspects will facilitate the YRIs to solidify their 
research areas while significantly widening their competencies as experienced researchers (in terms of 
multi/interdisciplinary and inter-sectoral expertise) and boosting their collaborations. 

 
3.2.2. PLAN FOR DISSEMINATION AND/OR EXPLOITATION AND DIALOGUE WITH THE 

GENERAL PUBLIC OR POLICY 

Dissemination of the results and outcomes during the ReInvent COST Action are recognized as critical 
since the main aim of ReInvent is to build a pan-European network of experts in material from biomass. 
To ensure that all dissemination activities will be carried out in a timely and effective manner, all of the 
WG will include dissemination in their underlaying tasks with support from the Science Communication 
Coordinator and WG5. However, some overarching dissemination tasks will be mainly led by the Science 
Communication Coordinator, such as setting up a dissemination plan with a set of guidelines where the 
duties of the Action participants are listed, including details on how information or knowledge gained from 
this Action will be distributed and shared. 

The framework for the management of intellectual property (IP) resulting from joint action projects will 
follow the rules set up in the IP guidelines to be formulated and approved by the Management Committee 
in the first month of the ReInvent COST Action. The IP guidelines will be based upon the principle that 
for joint projects unless agreed to be otherwise by all involved parties, each partner is entitled to use and 
license the knowledge independently. Measures will be taken to improve awareness of IP rights, 
confidentiality, and plagiarism. When needed, non-disclosure agreements will be proposed between 
members of the ReInvent COST Action. 

The established network can generate and disseminate knowledge from suitable new materials from 
resource-agnostic renewable feedstocks. In addition to all participants within ReInvent, other target 
audiences for dissemination include: European and other international researchers working or interested 
in bio-based materials research and innovations; Universities interested in providing education or training 
related to bio-based material research methods and approaches; higher education European 
programmes (e.g. ERASMUS +); bio-based industries; technology platforms; consumers, and general 
public. 

One of the most common challenges in science communication is to be able to communicate effectively 
and clearly with different target audiences. To achieve effective communication with all of them, several 
strategies will be used: 

1. Media: A dedicated website and logo will be designed. Media profiles at social platforms (LinkedIn, 
ResearchGate) will be also created. The website will contain two types of access: private, with restricted 
access to the participants of the ReInvent COST Action, with the purpose of project management and 
exchanging confidential information; and public access. The public site establishes a link between 
researchers and stakeholders/society and will be designed using appropriate modes of communication 
to general society (promotional videos, photos, link to profiles, etc), including tabs with the following 
information: i) list of all the members and other participants (academia and/or industry), providing  
institutional affiliation, and research interests; ii) structure and key messages of the COST Action; iii) past 
and forthcoming activities, including meetings, conferences, workshops, Training Schools and other 
disseminating activities; iv) Materials and reports, papers, etc of the COST Action; v) useful links to other 
websites and platforms; and vi) job opportunities within the COST Action network or at partner 
institutions. Surveys will be used to collect information in specific topics and connect in effective way 
experts and students. Also, all the platforms will be used to expand the network during the course of the 
Action in the “JOIN US” tab. Webinars will be also hosted periodically on the website. 
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Construction, maintenance, and updates of the communication platforms will be the responsibility of 
Science Communication Coordinator, guided by the Management Committee. This will guarantee a 
proper continuous adjustment and development of the Dissemination Plan. 

2. Conferences, Workshops, Meetings: The organization of such sharing events will be critical in the 
dissemination of the ReInvent COST Action. The target audiences will be other researchers that work in 
the field, YRI, and students, as well as the industry using biomass. Workshops and conferences will be 
organized as satellite events of relevant symposia or conferences to facilitate dissemination of Action 
activities to a wider research community. External experts will be invited from inside and outside Europe, 
from academia and industry, providing an opportunity to share the achievements or doubts with experts 
in the field. Hands-on workshops on specific objectives will be organized. They will be used to get 
feedback from experts on a particular issue or technique. The emphasis will be on application of 
techniques, approaches, development of new applications and discussions about future development 
and research roadmap. 

3. Training schools and STSMs: ReInvent will organize training schools and promote the mobility of 
YRIs and scientists (by STSMs) between participants involved in the COST Action and others. Training 
schools will be used to train YRI from different European countries in the methods and frameworks 
developed and implemented during this Action, with an emphasis on multidisciplinary approaches. YRIs 
will be encouraged to develop other important skills such as team-working, critical thinking, and problem- 
solving skills through mentoring activities. The STSMs are of great help in promoting YRIs’ mobility, 
giving them a valuable opportunity to visit top institutions and carry out cutting-edge research. The senior 
academic partners will be encouraged to present the ReInvent and its findings in the next years teaching 
courses, ensuring a fast diffusion of the Action’s results to the next generation of researchers and 
enhancing their awareness of this emerging field. 

All the strategies of the Dissemination Plan stand for the engagement of the biobased material research 
community and industry, to raise awareness, to inform and educate the community, and to promote the 
results and outputs. 

 

4. IMPLEMENTATION 

4.1. COHERENCE AND EFFECTIVENESS OF THE WORK PLAN 

4.1.1. DESCRIPTION OF WORKING GROUPS, TASKS AND ACTIVITIES 

To achieve the objectives of this Action, the responsibility for the implementation of specific tasks will be 
allocated to five interrelated Working Groups (WGs). This Action will be coordinated by the Action 
Management Committee (MC) led by the Action Chair and Vice-Chair. The gender balance goal for the 
MC is to have at least 40% of the persons involved in the MC from the under-representative gender. The 
MC will meet at least once a year in parallel with other activities (meetings, workshops, or conferences) 
and will be responsible for the coordination, implementation, and management of the scientific decisions 
as well as administrative and financial aspects. The MC will additionally have a task to continuously 
monitor and evaluate the status of the gender balance together with the involvement of the ITC and YRI. 
If the MC realizes that there is a need for changes regarding gender balance, ITC, or YRI involvement, 
they should act to address these problems The MC will be supported by the Core Group (CG) that will 
be designated at the MC1 meeting. The Action will occur in 4 years, based on five interlinked WGs allied 
with the scientific program and objectives (Fig. 1). 
Each WG will have a Leader and one co-Leader (balanced according to carrier age and gender) elected 
by the MC. High participation of ITCs will be considered for the WG leader designation. The WG Leaders 
will be responsible for monitoring the groups’ ongoing tasks, to ensure the troubleshooting of any 
problems that arise and redirection of activities if needed, to ensure that agreed timetables are being 
respected, and provide communication linkages between stakeholders. The WG Leaders will be asked 
to present a brief written report each year to the MC. The Action participants will be asked to join one or 
more WG, depending on their research, expertise, and technological activities. Once a year, the 
participants will be invited to an on-line or hybrid General Meeting. 
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Figure 1. Pert chart of ReInvent COST Action. 

 
WG1 – Raw materials and resource-agnostic processing technologies 
By establishing a comprehensive and systematic platform, WG1 aims to gather data on European bio- 
based raw material streams, encompassing information on their availability, important fractions/ 
compounds present, perceived technical properties, relevant applications, potential challenges, and 
sustainability considerations including impacts on biodiversity. This initiative will provide valuable insights 
to support informed decision-making in R&D and policymaking as well as strategic planning of the 
utilization of bio-based raw materials across various industries. Additionally, evaluate if artificial 
intelligence be leveraged for early estimations of the material properties of complex biomass. 

Task 1.1 – WG1 Meetings to map potential European bio-based raw materials. The first task of WG1 will 
be to analyse and discuss existing databases, and focus on existing mapped resources and gaps, 
complementing such databases with not yet considered raw materials. This will enable a more 
comprehensive overview of the possible feedstocks to be considered for bio-based materials 
development. 

Task 1.2 – Workshops of WG1 will focus on analysing raw material sources (virgin materials, secondary 
sources, side streams) and their impact on the carbon cycle. 

Task 1.3 – Training Schools on raw material streams, focusing on the utilization of bio-based raw 
materials across various industries to distribute best practises. 

Task 1.4 – STSMs to allow especially young researchers to learn and benefit from the best available 
biomass processing technologies. 

WG1 is targeting KQ 1 – 3 and will contribute to Action Objectives: i, ii, iii, iv, v, vi, vii and viii. 
 

WG2 – Material properties 
WG2 is dedicated to the development and harmonization of methods for evaluating the properties of bio-
based materials that are essential for specific applications. The group operates as a collaborative 
platform, bringing together researchers, industry experts, and stakeholders with the aim of establishing 
standardized methodologies as well as sharing and developing best practices for assessing the 
properties of bio-based materials. The group aims to establish reliable early-stage evaluation criteria and 
protocols to ensure the quality and performance of bio-based materials upon upscaling across different 
application areas. Evaluate if artificial intelligence can be leveraged for early estimations of the material 
properties. Furthermore, the group fosters the dissemination of its findings to promote the adoption of 
best practices in early-stage estimation of material properties to advance the development of bio-based 
material innovations. The exploitation of these fields of research has been selected using previous 
experience and know-how of the actual network participants and the existence of locally funded research 
projects. The duration of guest stays and the specific research plans for each thematic area will be 
determined collaboratively by the participants. 

Task 2.1 – Meetings focused on characterisation and analytics of underutilized and secondary biomass 
streams to establish early-stage evaluation protocols that could be used to ensure the performance of 
bio-based materials upon upscaling. 
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Task 2.2 – STSMs to allow especially young researchers to learn and benefit from the best available 
biomass characterization infrastructure in Europe. 

Task 2.3 – Training Schools on chemical analytics and characterization of complex biomass fractions to 
distribute best practises. 

WG2 is targeting KQ1 – 3 and will contribute to Action Objectives: i, ii, iii, iv, v, vi, vii and viii. 

 
WG3 – Techno-economically viable sustainable products from resource-agnostic feedstocks 
Future sustainable bioeconomy will not be possible if the solutions are not commercially viable. WG3 is 
dedicated to the development of methods for the early-stage assessment of the economic feasibility of 
bio-based material solutions. By leveraging the collective expertise of the WG3 members, the working 
group addresses the diverse requirements of various application areas, including packaging, 
construction, as well as other products, and identifies key parameters that enable competitiveness of the 
solutions. The group aims at providing valuable insights into the financial viability and potential 
economic impact of these innovative materials already early on during the material development. By 
establishing frameworks for e.g. cost analysis, market analysis, product portfolio analysis, and techno- 
economical assessment, WG3 seeks to support the early-stage decision-making on selecting the most 
suitable products for further steps towards commercialization. The models and applications developed 
through this work will be applicable to various feedstocks, biorefinery technologies, and bio-based 
products, contributing to the validation and improvement of existing assessment tools. The outcomes of 
this working group will include the development, optimization, and implementation of more 
comprehensive tools for techno-economic evaluation of bio-based feedstocks and products. 

Task 3.1 – WG3 Meetings will enhance knowledge exchange focused on the early estimation of market 
viability for new bio-based products, bridging the gap between research and piloting stages. These 
meetings will gather and analyse data from previous WGs to identify barriers and opportunities, thereby 
refining early-stage market assessments. 

Task 3.2 - Decide on what product types to focus the WG on. However, ReInvent should be inclusive on 
the product side, and the focus will not limit the work on only the selected focus area. 

Task 3.3 - Training Schools, in collaboration with WG4, where specialists in LCA and TEA analysis will 
teach students how to evaluate at early-stage economical and technical advantages and shortfalls of 
identified technologies and products under investigation. This will equip the new generation of scientists 
to enhance their knowledge in assessment of techno-economic feasibility. 

Task 3.4 – Workshops organized in WG3 will explore how different parameters in TEA and LCA can be 
analysed via different tools. 

Task 3.5 – STSMs to which combine the knowledge of the training schools and workshops in real case 
applications. 

WG3 is targeting KQ 1, 4 – 5 and will contribute to Action Objectives: i, ii, iii, iv, v, vi, vii and viii. 

 
WG4 – Environmental feasibility 
WG4 is dedicated to early evaluation and assessment of the environmental feasibility of the selected 
feedstocks and products developed. The aim of the WG is to foster the collaboration between different 
players such as industrial partners, researchers and policymakers to assess, amongst others, the 
environmental impact, resource efficiency and sustainability of what is being developed in this COST 
action through life cycle analysis of bio-based products. The working group will explore how raw 
materials, energy and water consumption can be reduced, promoting circular economy principles. 
Moreover, this WG will engage with policymakers and regulatory bodies to promote activities aimed at 
supporting a responsible use of feedstocks and resources in line with international environmental 
standards. 

Task 4.1 - WG4 meetings will focus on the study of existing policies and identifying gaps in current 
regulations concerning feedstock procurement, use and disposal. 

Task 4.2 - WG4 training school will include the participation of policymakers and expert scientists to 
better understand the key aspects of designing new policies and regulations. The outcome will be to 
equip early career scientists with the needed knowledge to push sustainable policy making in line with 
environmental standards. 

Task 4.3 - STSMs to which combine the knowledge of the training schools and workshops in real case 
applications. 

WG4 is targeting KQ 1, 4 – 5 and will contribute to Action Objectives: i, ii, iii, iv, v, vi, vii and viii. 
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WG5 – Dissemination 
WG5 will work on coordinating the dissemination of the results of ReInvent between the different 
participants of the COST Action as well as all the stakeholders, and the general population. The aim of 
WG5 is to make sure that all the generated findings are first of all easily accessible to all WG Leaders and 
participants, and that active feedback is constantly provided to enhance efficient communication. This 
COST Action will bring together scientists with diverse experiences, knowledge and backgrounds, which 
will require efficient and understandable information exchange across different disciplines. Moreover, 
ReInvent aims at increasing general awareness towards sustainable feedstocks and bio- products, 
including efficient use of resources, conservation of biodiversity and economic feasibility. 

For these purposes, we will employ a variety of different tools for disseminating our results. First, we will 
design a website to promote the scope and activities of the action, and we will be active on different social 
media to share the outcomes of our work. We will also be active in generating knowledge by means of 
scientific publications and by fostering networking opportunities and discussions through webinars and 
participating in public events. The effort of our dissemination activities will be closely monitored by 
following social media engagement (e.g. number of followers, likes and reposts) but also by studying who 
is engaging the most (e.g. Industry, students, general population) and directing efforts in order to 
maximize the outreach. 

Task 5.1 Development of the ReInvent website. 

Task 5.2 Writing a road map with recommendations to the scientific community, industrial actors and 
policy makers. 

Task 5.3 Organization of a conference to disseminate the outcomes of the COST Action. WG5 is 
targeting KQ 6 and will contribute to Action Objectives: iv, vii, viii, ix. 

 
4.1.2. DESCRIPTION OF DELIVERABLES AND TIMEFRAME 

 

Deliverable WGs Description 
Timeframe 
(months) 

 
D1.1 

 
1 

Summary of the most relevant renewable raw material 
streams in Europe, especially in countries participating in 
WG1, with emphasis on the less-utilized feedstocks, 
complementing existing raw material databases. 

 
4-36 

D2.1 2 
Scientific articles on new analytical techniques for bio-
based materials, establishing best practices. 4-30 

D2.2 2 
Review/Perspective article on best practices for assessing 
the properties of selected bio-based feedstock(s). 30-48 

 
D3.1 

 
2-3 

Case studies on early-stage assessment of the economic 
feasibility of selected bio-based products and/or 
technologies, identifying barriers and opportunities. 

 
12, 24, 36 

D3.2 3 
Guidelines on utilization of more comprehensive tools for 
techno- economic evaluation of bio-based feedstocks and 
products. 

30-48 

D4.1 4 
Guidelines on the selection of bio-based raw materials 
and applications based on environmental considerations. 4-30 

 
D5.1 

 
5 

Website for ReInvent containing information and details 
about the activities of the network, news, outcomes, as well 
as contact information. 

1-6, 
updated 

periodicall
y 

D5.2 1-5 
Road map with recommendations to the scientific 
community, industrial actors and policy makers. 30-48 

D5.3 5 
Annual summary report of the network activities. 

12, 24, 36, 48 

D5.4 1-5 
Openly accessible seminar/conference to disseminate 
the outcomes of the COST Action. 

43-48 
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4.1.3. RISK ANALYSIS AND CONTINGENCY PLANS 
 

Risk and its impact (Im) 
and probability (Pr) Mitigation & contingency 

Limitations to perform 
meeting and conferences due 
to the pandemic or 
international conflicts (Im: 
med, Pr: med) 

Hybrid events (both in presence and on-line) will allow to overcome 
possible limitations. Several platforms allow the presence of a 
significant number of participants and their distribution through different 
WGs. 

Limited involvement of 
stakeholders at all levels (Im: 
high, Pr: med) 

The communication and dissemination strategy maximizes impact for 
all stakeholders by including workshops and bilateral meeting points. 
Proactive measures will be taken in case of low stakeholder 
involvement. 

Failure of the WG programs to 
meet the needs of research 
and technology (Im: med, Pr: 
med) 

The COST Action will have the scientific credibility required for the 
research and technical advances envisaged by involving some of the 
top research groups in bio-based materials research in Europe. 

Inability to unite research 
groups clustering around 
topics within the envisaged 
flagship WGs to support the 
selected objectives. (Im: high, 
Pr: low) 

Each WG will have a Leader responsible for the coordination of the 
group’s participants and for assuring that objectives, deliverables, and 
milestones are achievable within time and budget. If unexpected 
problems occur, the MC can quickly decide proper actions to be taken. 

Conflict between any 
Action participant (Im: high, 
Pr: low) 

 
Management of the conflict through the MC to find a consensual 
solution. 

 
 

4.1.4. GANTT DIAGRAM 
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