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Summary

BIOGEARS aims to provide the European aquaculture sector with biobased ropes that are durable,
marketable and fit-for-purpose for mussel and seaweed production, and to have a highly reduced
carbon footprint along the whole value chain. The EMFF-funded project commenced in November
2019, and it has successfully developed and tested prototype biogears (biobased compostable ropes)
which were piloted in sea trials for one year, with their performance in mussel culture monitored
through technical, economic and environmental analysis. The consortium is working to take the results
closer to market by exploring the opportunities for their implementation within mussel and seaweed
aquaculture production and by identifying the barriers and gaps in suitable European regions.

The BIOGEARS workshop took place at Aquaculture Europe 2022 on 29'™ September in Rimini, Italy. It
aimed to bring stakeholders together to present key results and discuss trends, opportunities,
challenges and barriers to implementing biogears in the mussel and seaweed sector in Europe. The
session was attended by representatives from Spain, Ireland, Belgium, Germany, Portugal and
Norway, so a wide perspective of European viewpoints and market types were represented. Noting
that not all representatives would attend the conference, we opened the workshop to online
participation through online streaming. The recording of the workshop, presentations only, has been
made available on the project website for stakeholders to view here. There are online forms available

on the project website for stakeholders to give their feedback on opportunities for implementation,
please complete the forms here.

This report gives an overview of the workshop and the initial results from the breakout sessions and
discussions with participants.


https://biogears.eu/biogears-blue-lab-workshop-results/
https://forms.office.com/Pages/ResponsePage.aspx?id=sI6uudSy0EOinUfXJkPhgzc1weWjEe9DoqnB2HlWxpFURUpHTDdTUlFIODA0Rks3V1o2UktSMEI5Vi4u
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1. Objective

The overall aim of the BIOGEARS workshop was to bring together key stakeholders to discuss trends,
opportunities, challenges and barriers to the implementation of biogears (biobased compostable
ropes) in the mussel and seaweed sector in their region and Europe. This interactive workshop
presented results to date of sea trials (production yield), technical and environmental performance of
the biogears and provided opportunities for in-person and online participants to give feedback on the
potential for implementation in different regions across Europe.
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2. Workshop Rationale

The workshop took place at Aquaculture Europe 2022 (AE2022) conference, in Rimini Italy. This event
was identified during the proposal stage as the most appropriate conference to host the project
workshop because it attracts many key stakeholders from the aquaculture community. It was later
decided to stream elements of the workshop online to allow other stakeholders, interested in the blue
bioeconomy and biobased value chains who would not attend AE2022 to hear the project results and
have an opportunity to input their results through online forms.

The workshop served a dual purpose: 1. Sharing the project results to date and 2. Discuss
opportunities for implementation with stakeholders. Hence there was a strong emphasis on
interactivity. The session was attended by stakeholders from Spain, Ireland, Belgium, Germany,
Portugal and Norway, so a wide perspective of European viewpoints and market types were
represented.

The purpose of this report is to share the key outcomes of this workshop.
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3. Workshop Agenda

The workshop took place on Thursday 29t September 2022 from 10:30 — 12:30 in the Porto Room at
the Palacongressi Di Rimini Convention Bureau, Riveria Di Rimini. The agenda was outlined as such:

10:15—-10:30 Arrival & Registration
10:30—-10:35 Welcome and introduction workshop — Jane Maher
10:35—-10:40 BIOGEARS presentation — Leire Arantzamendi

Introduction to the BIOGEARS project
10:40—-11:00 Biogears ropes: technical details and their functionality - Project partners
11:00 - 11:05 BIOGEARS Value Chain — Leire Arantzamendi

Presentation of the BIOGEARS value chain and introduction to the activity
11:05-11:30 Breakout discussion (1): Opportunity for implementation

Environmental, Societal, Economical, Technological and Policy Drivers
11:25—-11:35 Feedback into plenary

Main points about the opportunities for implementation from their groups.
11:35—-12:00 Breakout discussion (2): Regional Value Chain Exercise

Explore gaps in the value chain
12:10—-12:20 Feedback into plenary

Each group to summarise the overview of the value chain per region
12:20-12:30 Wrap up - Jane Maher

3. Overview of Workshop

The workshop was opened by Jane Maher, ERINN Innovation, who leads on communication and
dissemination activities for the BIOGEARS project, within her opening Jane introduced the project
briefly, giving an overview of the partners and the status of the project. The partners then introduced
themselves. From the BIOGEARS consortium, there were 4 members of the consortium participating
in the panel of the workshop, including Leire Arantzamendi (AZTI, project coordinator and leading on
the WP relating to the sea trials), Ainara Pocheville (GAIKER, leading on the WP relating to the
sustainability assessment), Maria José Sudrez (GAIKER, leading on design and development of
biobased rope prototypes and involved in the sustainability assessment) and Jane Maher.

After introductions, Leire Arantzamendi introduced the workshop participants to the project
describing the overall project objective and the key challenge that we are responding to. She noted
that aquaculture has huge potential to meet growing seafood demand; and that the mussel and
seaweed sectors are adequate candidate species for the offshore expansion of the sector. However,
growth in this industry will require the need for more ropes to be produced. Commercial ropes are
currently 100% petrol-based (non-biodegradable) and relying on producing more of these ropes could
in turn contribute to plastic waste and pollution in the marine environment. BIOGEARS aims to provide
the European aquaculture sector with biobased ropes for mussel and seaweed production and to have
a highly reduced carbon footprint along the whole value chain. Leire then shared some details of the
prototype rope that was created in the early stages of the project and the following sea trials that took
place for one year in different environments including high-energy longline, low-energy raft and proof
of concept IMTA. Ainara Pocheville and Maria José Suarez then elaborated on the results that have
been generated to date relating to the sustainability assessment, covering during the workshop results
from the technical tests (including durability and degradation tests for different environments) and
environmental tests (including biodegradability, disintegration and Life Cycle Assessment tests). The
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sustainability assessment is still ongoing, and the initial results were presented, further results will be
available towards the end of the project (April 2023).

After the presentation of relevant project results, there was time and space for interaction and
discussions with the workshop participants. There were two breakout sessions during the workshop.
The first breakout session was regarding opportunities for implementation, stakeholders were asked
their views on the Pros, Cons and Opportunities for implementation of the biogears within Europe,
considering Technical, Environmental and Economic aspects. This breakout session ran for
approximately 25 minutes with some additional time for feedback from groups and responses from
the project partners. The second breakout session was related to the discussion of the biogears value
chain that has been developed as part of the project. This value chain was presented by Leire, showing
the important stages within the value chain and potential key actors within that chain. The workshop
participants were then asked to consider the Value Chain and identify Gaps, Drivers and Important
Stakeholders within it. This breakout session also ran for approximately 25 minutes with general
discussion included. The results from the breakout sessions are presented below.

4. Results & Discussion

Theme 1: Durability

The most common technical feature discussed among the participants related to the durability of the
ropes. The commercial counterparts are durable enough to last for 10+ years, and the question arose
as to whether biogears will be comparable to this. The participants noted that more research is needed
to showcase the durability and longevity of the gears.

Theme 2: Functionality

The functionality of the ropes is also a key factor relating to the technical features. The participant’s
guestioned whether the functionality of the biogears is the same as the commercial counterpart. Leire
showed evidence from the sea trials that the biogears increased mussel production yield and growth.
This indicates that functionality in terms of mussel growth is on par or better than commercial
counterparts. However, productivity is not the only element of rope functionality that was identified
through the group discussions, questions also arose relating to the biogears practicality in operations,
such as machine harvesting and how the ropes perform in the mussel removal process and whether
the integrity of the ropes remains after this process.

Theme 3: Environmental Legislation

One of the most positive drivers noted relating to environmental opportunities is the increasing
environmental legislation and policies (such as Farm-to-Fork, European Green Deal and Circular
Economy) which are driving sustainability within the sector. The increased awareness of plastic
pollution and associated action through policy, civil society and society to clear our seas and oceans
of plastic is one of the biggest opportunities for biogears implementation in Europe.
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Theme 4: End of Life (EoL) considerations

It was noted as a positive that the gears are designed to be composted because composting is cheaper
than alternative recycling options. However, as biogears could be potentially treated in industrial
composting facilities, there were several questions raised about the additional costs associated with
this. The first thing noted was the need to better understand how to manage the recovery of ropes
from the sea. Then the question was raised whether appropriate facilities would be in close proximity
to ports/harbours where mussels’ farmers have immediate access. If not, there is an additional
associated cost with transporting the ropes. Participants also commented that the eco-design of
biogears would lead to reduce the amount of non-recovered waste in the EoL phase and to boost the
reuse and compostability.

Theme 5: Degradation in different conditions

It was noted that while industrial composting is the ideal End of Life route for the biogears, it could be
beneficial to explore and conduct further research in relation to how the ropes degrade in other
environments, such as testing at sea for longer and testing how the ropes degrade within coastal
environments such as sand and marshland.

Theme 6: Microplastics

A key environmental concern relates to microplastics. As one participant noted ‘sometimes the
additives of bioplastics are worse for the environment’ compared to mainstream plastic. Participants
noted that more information and research are needed to understand how biogears perform at sea
and whether they may contribute to microplastic pollution at sea. It was noted by one that when in
open waters, it is not uncommon for pieces of ropes to be broken and lost at sea. Therefore, there is
a need to understand how long lost gears would last at sea and what happens when they do eventually
break down.

Theme 7: Acceptability/willingness of farmers to move to biobased alternatives

It is noted that convincing farmers to move towards biobased solutions is not easy. Amongst mussel
producers, there is a reluctance to move away from the gears they know and trust. Part of this also
relates to the questions around the price and quality of the gears (linking back to the technical
questions around durability). It was noted that unless it becomes mandatory through legislation or
policy, it may be unlikely that farmers take up and use the BIOGEARS solution.

Theme 8: Evidence of increased productivity

The initial results from sea trials show an increased yield of mussels grown on biogears compared to
the commercial counterpart. It was noted by workshop participants that this is a clear opportunity for
biogears, as a marked increase in productivity means an increase in profit for farmers using the gears.
If there is enough evidence to show potential for increased profit, this might address the concerns
noted in theme 7 (relating to a willingness to switch to biobased alternatives).

Theme 9: Production and processing

Another consideration that was discussed which related to the economic costs around the production
of the gears. Two aspects of rope production and processing were considered during discussions:
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Cost and availability of materials: 1t was discussed that the costs of the raw materials required
to produce the biogears are very high, this is due to the limited supply and high demand of
biopolymers. This could negatively affect the potential to commercialise the production of the
gears.

a. Economic Instability: The current economic and political unrest has resulted in
instability which is affecting the cost and availability of raw materials and this could
also have negative impacts on the opportunities for biogears to enter the market.

Production of biogears vs commercial counterpart: Workshop participants questioned the
production requirements and whether the process and equipment were the same as those
currently used by rope producers. Through this discussion, BIOGEARS partners could shed
further light on the production of the gears and show that the equipment and process were
the same. No different process or equipment is required to produce biogears and therefore,
rope producers can switch to manufacturing biogears without additional costs or increasing
prices of biogears on the market.

A new value chain has been created as part of BIOGEARS which considers all stages of the life cycle.

This value chain was presented to the workshop participants, and they were asked to think about the

most important stakeholders within the value chain and to assess drivers and gaps in the value chain.
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In terms of exploring the value chain, the participants identified that the aquaculture producers are

the key to driving the move from non-recyclable ropes to biobased alternatives. They noted that
without a demand from the mussel producers there would be no incentive for rope manufacturers to
produce biobased gears at a commercial scale. In order to convince aquaculture producers, more
evidence is needed to demonstrate the quality (including suitability, functionality and durability) of
biogears. It was noted that the evidence of increased mussel production yield is a very positive result
which will help to convince the producers to move to biobased.

Further to this, it was noted that policy plays an important role in the opportunity for biogears to
enter the market. Particular reference was made to the EU strategy relating to the producer
responsibly (namely, EU DIRECTIVE ON THE REDUCTION OF THE IMPACT OF CERTAIN PLASTIC
PRODUCTS ON THE ENVIRONMENT — “EU SUP DIRECTIVE”), which reverts to the ‘polluter pays’
principle and puts the responsibility on the aquaculture producer or fisher to ensure that their gears
are collected and managed appropriately. The continued rollout and enforcement of this policy may
drive the interest in biobased alternatives and increase market demand for biogears.

The discussion relating to the value chain noted the importance of ensuring appropriate End of Life
facilities are in place to ensure that all the steps actually work at this stage of the value chain. As noted
in the results from the first breakout session (Theme 4: EolL considerations within Environmental),
considerations are needed about the collection from sea and removal to appropriate composting
facilities — if these additional steps are costly or time-consuming, farmers will be less likely to up-take
and use biogears. It was noted that if there could be collection facilities close by and in easily accessible
locations, then this would support EolL processes.

During the discussion, an example was shared by a participant who spoke about their experience with
bioplastics and the different EolL options in place in Norway. Firstly, it was noted that there are actors
who can easily take care of the EoL of bioplastics and that the key actors are working closely with the
composting and recycling facilities. However, they also noted that those involved in bioplastic
manufacturing and the circular economy are more keen to handle the material themselves and
manage the EolL process mainly through mechanical recycling to produce bioplastic flakes that can be
reused to make new products.
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Finally, as part of this discussion regarding the value chain, the potential other uses of the gears were
discussed; it noted that the compounds used to make the biogears ropes could be used to produce
other aquaculture gears such as cages. One participant added that the innovation is in how the
compounds have been selected and combined and there could potentially be endless other uses for
this biogears material. There was also discussion about the potential of exploring the role of biobased
gears in biofouling research in fish cage nets as alternative solutions for metal alloys and other
antifouling treatments that can be a pollutant and toxic.

5. Conclusion

The workshop was a great opportunity to meet and engage with interested stakeholders. It provided
the BIOGEARS partners with key insight into the opportunities for implementation and to better
understand the value chain and its considerations. For those who missed the workshop and are
interested please view the workshop recording and complete the online form here to have your say

on the topics discussed during the workshop. The project finishes in April 2023 and over the next few
months we will be sharing more of our key results, keep up to date by regularly visiting
www.biogears.eu and signing up for the newsletter here.

* ¥ This represents the views of the author only and is his/her sole responsibility; it cannot be considered to reflect
the views of the European Commission and/or the European Climate, Infrastructure and Environment Executive
Agency (CINEA) or any other body of the European Union. The European Commission and the Agency do not
accept any responsibility for use that may be made of the information it contains.


https://biogears.eu/biogears-blue-lab-workshop-results/
https://forms.office.com/Pages/ResponsePage.aspx?id=sI6uudSy0EOinUfXJkPhgzc1weWjEe9DoqnB2HlWxpFURUpHTDdTUlFIODA0Rks3V1o2UktSMEI5Vi4u
http://www.biogears.eu/
https://biogears.us10.list-manage.com/subscribe?u=e68d204b4131c1674eda14b3c&id=b66b8a9e3a

B I o G E A RS Report on BIOGEARS Workshop

at AE2022

10



