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1. BACKGROUND

The workshop Establishing a National Centre for Land-based Seafood Production Technologies, in the
South West was held as part of The UK Sustainable King Prawn Project. A key element of this project is
exploring the potential to create a National Centre for Land-based Seafood Production Technologies,
which could be located in the South West. This was the third in a series of workshops which is considering
range of sector requirements, with this workshop exploring requirements for a UK-based hatchery for
post-larvae, workforce training & education needs, business technology, R&D innovation and public
outreach, as well as perceptions of aquaculture-produced, seafood products.

The 3-year (£2.5M) UK Sustainable King Prawn Project is a research and business impact project exploring
the potential to create a new, sustainable and environmentally friendly king prawn farming sector in the
UK. The potential for using renewable energy technologies and circular-economy principles to improve
sustainability and cost efficiencies of this emerging sector is under consideration. The project aims to
position the UK as a global frontrunner in this field and provide innovative business diversification
opportunities for UK aquaculture and traditional agriculture operators.

The project is led by the University of Exeter and has strong links with industry, including partnerships with
aquaculture producers, as well as key organisations engaged in this sector including Cargill, Sainsbury’s and
Lyons Seafoods. It is funded by UK Research and Innovation as part of its Transforming UK Food Systems
Strategic Priorities Fund (Grant no. BB/W018039/1) and ran from Sep 2022 to Mar 2026. More information
about the UK Sustainable King Prawn Project can be found in Appendix 1 of the Workshop Report, along
with the Project lllustration (Appendix 1; Figure 1) which visually summarises the project’s overall rationale,
ambition and activities.

2.INTRODUCTION

Innovative new land-based aquaculture technologies could revolutionise seafood production in the UK. By
increasing seafood production intensity on land, in an environmentally friendly, sustainable and bio-secure
manner, development of this production sector would contribute to UK food security, boost regional
development, create new job opportunities and potentially spare land to support environmental
improvements (where RAS protein production can supplement traditional extensive land-farming food
production methods). Land-based aquaculture technologies can also support marine and coastal
aquaculture, for example via creation of multi-species hatcheries, processing facilities or novel seafood
markets. Placing workforce training and education, technological innovation, public-engagement and
commercial aquaculture operations under 'one roof’, i.e. a National Centre for Land-based Seafood
Production Technologies would benefit sector scale-up and support regional development.

A multi-stakeholder workshop titled Establishing a National Centre for Land-based Seafood Production
Technologies was held on Tuesday 29™ April 2025 at the National Marine Aquarium, Plymouth. The
workshop was designed to scope the essential and desirable features of a National Centre, identify
practical options for its location and set-up and lead to the creation of an Advisory Board to champion its
development. It was attended by 26 stakeholders and supported by six facilitators from University of
Exeter. Participants were drawn from across business, government, public sector, research, innovation and
academia, with representation from:

¢ Innovate UK, Natural England, The Fishmongers Company, The Crow Estate, University of
Plymouth, University of Exeter, North Devon UNESCO Biosphere, Ocean Conservation Trust,
Dorset Council & Invest in Dorset, Centre for Environment, Fisheries & Aquaculture Science,
National Marine Aquarium, UK Agri-Tech Centre, British Trout Association, Environment Agency,
Department for Environment, Food & Rural Affairs, Eden Project / Innovation Nursery / Lost
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Gardens of Heligan, Cornish Seaweed Company, and apologies received from Great South West,
Torridge District Council, South West Aquaculture Network.

The workshop was primarily designed to be an in-person event, though a hybrid online option was also
made available for those who could not attend in person. Of the 26 participants, 23 attended in-person and
three joined online.

3.METHODOLOGY

The How-Now-Wow matrix is a mapping and evaluation tool which can be used in workshops to classify
ideas based on two core criteria: originality and feasibility. Ideas can be plotted onto a 2x2 grid with the X-
axis plotting the originality of idea, and the Y-axis plotting ease of implementation.

The methodology works by inviting participants to brainstorm ideas and then collaboratively place them
within the matrix, often using sticky notes or coloured voting dots. The process encourages a balance of
decision-making by forcing participants to weigh practicality against innovation value. It also allows
participants to keep and map all ideas, even the more creative or radical ones, rather than defaulting to a
group decision where the most familiar ideas tend to be favoured.

The How-Now-Wow mapping exercise helps all participants explore, discuss and map their own ideas on
an equal footing as the tool mitigates dominance effects and promotes transparent prioritisation. It also
helps to identify 'quick wins’ which are familiar ideas and deemed easy to implement, as being distinct from
strategic, long-term ambitions which may require future research and/or innovation investment. The
thinking behind the ‘How-Now-Wow matrix’ is set out in Table 1and examples are shown in Figure 1.

Table 1: How-Now-Wow matrix explained

Now! Low-originality and feasible to Can be implemented immediately. |Let’s do it now!
implement.

Highly-originality but (currently)
difficult to implement.

Ciao! or Low-originality but may be hard |Decide on relative importance Let's think about
Holy Cow! |toimplement. and/or potentially focus effort this.
elsewhere (at least in short-term).
Wow!l! High-originality and feasible to | Offering high-impact This is amazing!!!
implement. opportunities.

Figure 1: Examples How-Now-Wow matrices'
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Figure 1images adapted from https://openpracticelibrary.com/practice/how-now-wow-prioritization-matrix/

and https://designthinking-methods.de/en/3ldeenfindung/how-wow-now.html respectively. Examples of How-Now-Wow
matrices are https://public-media.interaction-design.org/pdf/Now-Wow-How-Matrix.pdf and https://designthinking-
methods.de/en/3ldeenfindung/how-wow-now.html
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4. WORKSHOP PROCESS 8§ DATA ANALYSIS

The workshop was structured as per the agenda (Table 2). Participants listened to presentations designed
to bring everyone together, inform them about Land-based Seafood Production Technologies and set out
the requirements for the workshop activity. Participants self-assigned into four groups, with online
participants joining one of these groups.

Participants were prompted to contribute their comments and ideas about what would be important to
successfully establish a National Centre for Land-based Seafood Production in the UK. They initially
identified a series of issues on their own, either in words and/or sketching, with twenty-one participants
choosing to bring their input to life via sketches. Some placed more than one idea onto a single piece of
paper and others used multiple pieces of paper. They then discussed their ideas with their group and
subsequently worked together to place them on the How-Now-Wow matrix. The four matrices developed
(one by each group) are shown in Figure 2. More detailed images of each matrix are shown in Appendix 2.

To analyse the results, a photo was taken of each of the four matrices. Individual photos were also taken of
notable illustrations. In total, ideas were recorded on 56 individual pieces of paper and 73 separate ideas or
comments were captured across these. Each of these ideas/comments was given a unique number. The
central point of each piece of paper was physically marked and used to identify where the ideas/comments
were placed on the matrix (see Figure 2); the dots in green, orange, blue and pink show the central point of
each piece of paper). A grid was then overlaid over each matrix to record the specific quadrant (AB12,
CD12, AB34 & CD34) in which each idea/comment was placed (as marked by the central point of the piece
of paper) and its exact location via sub-quadrant (e.g. Al or D3). Figure 3 shows the unique location of each
of the 73 ideas/comments, and also of those sketched visually.

Figure 2: How-Now-Wow mapping; by table/group 1to 4
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Figure 3: How-Now-Wow mapping - placement of ideas/comments, by table/group (73 in total)
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4, RESULTS

4.1 Overview

The highest number of ideas/comments (25; of 73 in total) were placed in the Now! quadrant ( Traditional
idea: Easier to Implement), representing the ‘easy wins'. Fourteen (14) were placed in the Ciao! or Holy
Cow! quadrant ( 7raditional idea; More difficult to implement), indicating a focus on known aspects of a
project to successfully establish a National Centre, but where implementation is more challenging. A total of
eleven (11) ideas were placed in the Wow!!! quadrant (Nove/ idea: Easier fo implement)and 21 were
recorded in the How? quadrant (Nove/ idea: More difficult to implement), being the most demanding ideas
to mobilise.

Figure 4: Placement of ideas/comments, by quadrant (73 in total)
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A series of thematic groupings were identified following a review of all ideas and comments received during
the How-Now-Wow mapping exercise (Table 2).

Table 2: Thematic groupings identified during How-Now-Wow mapping

A. Governance, Legal and Regulatory Infrastructure

e Permits and legal requirements

Aquaculture-specific legal issues (defamation of sector, compensation, live fish law, legal
challenge)

Start-ups: consultants, funding, regulatory bodies (EA, NE, MMO, CE, Cefas)
Regulations: “One-stop shop” support

Terrestrial and marine funding schemes

Blue Tractor Scheme (land-based certification)

¢ National vs regional regulatory alignment (England vs Scotland)

e Challenges: leadership, funding responsibility, blockers

e Business model clarity: flow of money, flow of opportunity

This group captures the enabling environment required for a National Centre - permits, governance,
legal clarity, funding streams and coordination across regulators.

B. Sustainable Production Systems, Circularity & Nature-Based Solutions

e Nature-based solutions for waste

e Embedding circularity (prawn waste — seaweed culture; circular food systems)
¢ Integrated Multi-Trophic Aquaculture (IMTA)

e Combining aquaculture species to reflect changing demand

Live feed growth to reduce reliance on external fish feed

RAS vs pond systems; innovation in sustainable systems

Rewilding potential

Net Zero, energy innovation, conservation

Aquaculture nutrition (feed sector challenges)

Food and habitat: biodiversity enhancement

These items relate to ecological design, circularity, sustainable feeding strategies, multi-species systems
and net-zero ambitions.

C. Innovation, Technology, Digital and Research Infrastructure

Virtual hub: research, business support, signposting, peer collaboration
Digital twin systems

Innovation nursery, idea/innovation centre

Field deployment

New species/“new tuna on the block” concepts, pharmaceuticals, nutraceuticals
Urban aquaculture (CATAPULT)

Learnings from NAPIC, microbiome

Technology magnets: attracting investment and ideas

Million-pound innovative infrastructure

Aquarium of the future

Commercial farm next to education and technical hub

This category captures the technological and research-driven dimensions of the proposed Centre.

D. Education, Skills, Training and Workforce Development

o Skills, training, partnerships
e Teaching/training for young people, re-skilling, start-ups

Public version, page 5



e Training the new generation

e Strong links with universities: internships, apprenticeships, teaching

o Inclusivity: a place where people from all backgrounds can learn and participate
¢ Immersive experience, outreach, partnerships

¢ Family-focused education; inspiring connection to the ocean

These points focus on workforce capability, academic collaboration, public learning and inclusive access.

E. Market Development, Public Perception and Consumer Connectivity

Focus on eco-food

Sustainable seafood: social media, public perception, multi-generational outreach
Market product as “eco choice”

Balancing consumer choice and demand

Understanding market influences

“Happy prawns”; food culture (“food is food”)

Public engagement & promotion (“tasty prawns”)

Creating a “pull” for new species and sustainable product

This group covers how the Centre connects production with consumers, markets, and societal values.

F. Spatial Strategy, Regional Development and Social Value

South West location: academic cluster, tourism links, innovation ecosystem

Social value and inclusivity

Regional economic uplift

Single region, multiple sites

Centre as national hub with regional sub-hubs (shellfish, seaweed, finfish, education)

These items relate to place-making, regional identity and the Centre’s socio-economic footprint.

The 73 individual ideas and comments were then grouped into one or more of eight categories for detailed
analysis. The eight categories are shown in Figure 5. The placement of each idea or comment by quadrant
(and by category) is also shown in Figure 6.

Figure 5: Categories, by porportion of ideas/comments (% of total; of 114 categories due to some of the 73
comments falling into more than one thematic category)

Innovation / business
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Legal / regulations -
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Figure 6: Placement of ideas/comments by categories and quadrant (111 in total).
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4.2 Overarching vision

The placement and detail of ideas and comments relating to the Overarching vision is shown in Figure 6.

The Now! quadrant ( Traditional idea: Easier fo Implement) sees the bringing together of a number of inputs
that are firmly rooted within some stakeholders involved in UK aquaculture, with priority given to inclusivity
and sustainability. The importance of bringing in investment, technology and training to scale up the sector
is emphasised. The development of a virtual hub to connect stakeholders with research along with business
and peer support is seen as an important but mainstream "sector infrastructure” activity.

The Ciao! or Holy Cow! quadrant ( 7raditional idea: More difficult fo implement) prioritises alignment
between aquaculture and tourism. The inputs suggest that a “bringing to life” of a vision for the aquaculture
sector to educate the wider food-buying family on the multi-faceted benefits of a dynamic, forward
looking food production sector might be achieved through a National Centre for Land-based Seafood
Production.

Channelling problem solving approaches through a National Centre is seen as fitting into the Wow!!!
quadrant (Novel idea: Easier fo implement).

More ambitious but potentially game changing positioning options are explored in the quadrant
(Novel idea: More difficult fo implement). The location of a potentially centrally located National Centre -
an “Aquarium of the future” - is intfroduced, along with the possibility of regional hubs for different aspects
of the aquaculture sector.
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Figure 6: Observations by quadrant - Overarching vision

A

(3) Integrated Multi-Trophic Aquaculture (IMTA)
focus - with tourism and education.

(21) National Centre sits ‘af the fop of the pyramid’,
with commercial aquaculture sector making up
majority of space below.

(48) Centre to excite and educate with family focus.

(15) Inspire connection to the ocean - 8th wonder of
the world.

(31) RAS Integrated Multi-Trophic Aquaculture: the
art of the possible - commercial, academic,
regulatory support.

(61) National Centre for Aquaculture Hub, located in
‘midd/e’of the UK; with regional hubs for
shellfish, seaweed, education & finfish.

(64) Aquarium of the future.

(25) Virtual hub: research, business & peer support,
signposting, collaborative creation.

(28) Don't think too blue-sky.

(36) Inclusivity: where people from all backgrounds
can learn, contribute & be involved.

(37) Sustainable: solar, husbandry practices,
emphasis on nature.

(49) Clarity of vision & focus, e.g. UK seafood
scheme.

(52) Hatchery to RAS, to supply chain, to plate (via
retail or direct to home). Net to Plate. Hatchery
to Plate.

(55) Training the new generation.
(68) Magnets for ideas, investment and technology.

(72) Ideas/innovation centre to solve problems
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4.3 Set-up / funding

The placement and detail of ideas and comments relating to the Set-up / funding is shown in Figure 7.

Pragmatism informs the inputs found in the Now! quadrant ( 7raditional idea: Easier fo Implement). The size
of any investment is seen to be large, so there is a need to make use of relevant national assets, as well as
broad aquaculture sector assets, that exist already. Recognising limited funding, the guidance is to use
existing terrestial and marine funding schemes - and to avoid activities that are too "Blue sky”.

The focus in the Ciao! or Holy Cow! quadrant ( 7raditional idea: More difficult fo implement)concerned
multi-dimensional aspects connected to funding the National Centre - and possibly the industry more
widely. The complexity of running a successful National Centre is brought to life, with the need for multiple
funding streams identified. Co-operative funding approaches were raised as an option - asin other
countries, e.g. Denmark. One of the functions of a National Centre is likely to be the delivery of a range of
business advice and technical services to aquaculture businesses. Questions on building market demand
along with providing support to the businesses and bodies within the aquaculture sector are logical and
demanding of solutions.

Issues highlighted in the Wow!!! quadrant (Novel idea: Easier fo implement)concern the development of a
workable business model for a National Centre that encourages investment and participation in the
aquaculture sector.

Associated with inputs in the other quadrants concerning set-up and funding, the possibility of the national
Centre being a commercial farm, educational resource and technical hub is suggested in the How?
quadrant (Novel idea: More difficult fo implement).

Figure 7: Observations by quadrant - Set-up / funding
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(1) How to fund in the long-term?

(2) Challenges. Who will lead? Who will fund? Who
will invest? Who will block?

(17) Develop a 'pull'.

(18) Need multiple income streams.
(19) Delivering services to business.
(41) Co-operative: Co-lab. Funding.

(58) Commercial farm. Next to education resource.
And technical hub

(28) Don't think too blue-sky.
(50) Link to income generation.

(51) Utilise terrestrial and marine funding schemes.

(40) What is the business model?
Flow of money?
Flow of opportunity?

[
(53) Duplications? What exists already? (73) How to encourage!

(69) Million-pound investment.

4.4 Location / geography

The placement and detail of ideas and comments relating to the Location / geography is shown in Figure 8.

The bringing together of a range of research, business support services and the connection of
collaborators through a virtual hub is viewed as being relatively straightforward to deliver in the Now!
quadrant ( 7raditional idea: Easier o Implement). The (potential) prioritisation of the South West aligning
tourism and regional support from central government is seen as conceptually straightforward. Concepts
such as digital twins are well established in other sectors and could be applied for aquaculture. Momentum
could be developed through locating several sites in the same region.

The opportunity to bring a new region into the aquaculture support mix beyond Scotland and their national
pre-eminence in salmon farming is suggested as fitting into the Ciao! or Holy Cow! quadrant ( 7raditional
idea: More difficult fo implement).

Connecting a University located research base with teaching, apprenticeships and learning through
observing the demonstration of best practice through access to a demonstrator site is seen as benefitting
from a co-location focus fits into the Wow!!! quadrant (Novel idea: Easier to implement).

An alternative view suggesting a central location for an Aquaculture Hub located in the centre of the UK is
mooted in the quadrant (Novel idea: More difficult fo implement), with central resources mobilised
through regional hubs could also be considered.
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Figure 8: Observations by quadrant - Location / geography

A

(23) England 'v' Scotland: overcome competition,
breakdown barriers, not 'us 'v' them', species
beyond salmon.

(61) National Centre for Aquaculture Hub, located in
'middle’. With regional Shellfish, Seaweed,
Education and Finfish Hubs.

(25) Virtual hub: research, business support,
signposting, peer support, collaborative
creation.

(35) Location: South West - in area left of out
academic circle, links to tourism, existing
innovation in SW, social value & inclusivity,
delivering regional economic uplift.

(47) Digital twin hub tools/systems hosting. Virtual
and digital.

(67) Single region, several sites.

(32) Strong links between Aquaculture Centre and
University: facilities, internships, teaching,
apprenticeships.
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4.5 Consumer choice / market / public education

The placement and detail of ideas and comments relating to the Consumer choice / market / public
education is shown in Figure 9.

The comments promote communicating messages focused on a range of species delivered through
aquaculture under an overall "eco-food” banner in the Now! quadrant ( 7raditional idea: Easier fo
Implement). The expectation is for the deployment of a full range of marketing tools targeting all
generations - going for a wide market.

The alignment of tourism and education comes to the fore again, with the promotion of aquaculture
produced species as being good for the environment fits into the Ciao! or Holy Cow! quadrant ( Traditional
idea: More difficult fo implement). The importance of overcoming challenges to the aquaculture sector due
to challenges centred on how nutrition is delivered to aquaculture farmed species gets prominence.

Activities to generate market demand at a high volume and price level, promoting “tasty prawns”,
informed by deep understanding of the influences of market demand were raised under the Wow!!!
quadrant (Novel idea: Easier fo implement)heading. The potential for a range of engagement approaches,
e.g. immersive experiences, were intfroduced.

Fitting into the How? quadrant (Novel idea: More difficult fo implement), opportunities were raised for
pharmaceutical and nutraceutical foods. An aspirational positioning of the “Ocean as the 8™ wonder of the
world” was suggested. A Blue Tractor (Blue Ship?) land based sustainable certification system is suggested.
Potential messaging on the promotion of on-land aquaculture as an accelerator of increased biodiversity
and increased food production is suggested.

Figure 9: Observations by quadrant - Consumer choice / market / public education
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(3) Integrated Multi-Trophic Aquaculture (IMTA) (14) Opportunities for pharmaceutical and

focus - with tourism and education. nutraceutical foods.
(20) Market product as 'eco choice' purchase. (15) Inspire connection to the ocean - 8th wonder of
(22) Which species? the world.
(24) Food culture: aquaculture is good, food is food, || (57) New tuna on the block’. Enable new

food systems. markets/species.

(56) Aquaculture nutrition. The elephant in the room. (59) Circular food system, e.g. Innovation Nursery.
(60) Blue Tractor scheme. Land-based sustainable
certification scheme.

(62) Food and habitat: more food and biodiversity.

(5) Combining aquaculture (with a diversity of (8) Balancing consumer choice with market
species) to reflect changes in demand. demand.

(27) Focus on eco-food. (9) Understanding influences on market demand.

(46) Sustainable seafood: social media influences, (10) Public engagement & promotion (e.g. "tasty
public perception, multi-generational. prawns").

(70) 'Happy prawns'. (30) Engagement: immersive experience, outreach,

partnership?

4.6 Circularity / nature-based solutions / sustainability

The placement and detail of ideas and comments relating to the Circularity / nature-based solutions /
sustainability is shown in Figure 10.

The opportunity to design and scale a Circular Economy (CE) blueprint for the aquaculture sector
encompassing solar, sustainable seafood, husbandry practices and connecting in to producing seaweed is
covered in the Now! quadrant ( Traditional idea: Easier to Implement), as knowledge on CEs is advanced,
and leassons can be learned from other food categories.

Inputs were not included in the Ciao! or Holy Cow! quadrant ( 7raditional idea: More difficult fo implement),
and

Wow!!! quadrant (Novel idea: Easier fo implement).

The comments in the quadrant (Novel idea: More difficult fo implement)are ambitious in terms of
rewilding, energy, and the possible development of a CE food system, possibly including an innovation
nursery. Through developing nature-based solutions, both the economy and ecology can be advanced.
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Figure 10: Observations by quadrant - Circularity / nature-based solutions / sustainability

(11) Rewilding potential.
(12) Hatcheries for endangered species.

(14) Opportunities for pharmaceutical and
nutraceutical foods.

(16) Net Zero.
(29) Innovation/sustainability: energy, conservation.
(59) Circular food system, e.g. Innovation Nursery.

(60) Blue Tractor scheme. Land-based sustainable
certification scheme.

(62) Food and habitat: more food and biodiversity.
(63) Nature-based solutions. Economy & ecology.

(4) Nature-based solutions for using waste products
from processes.

(6) Embedding circularity, e.g. through prawn waste
being input to seaweed culture.

(7) Live feed growth to minimise reliance on
externally sourced fish feed.

(27) Focus on eco-food.

(37) Sustainable: solar, husbandry practices,
emphasis on nature.

(46) Sustainable seafood: social media influences,
public perception, multi-generational.
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4.7 Training / workforce education

The placement and detail of ideas and comments relating to the Training / workforce education is shown
in Figure 11.

The potential for developing a virtual hub connecting research, business support and collaboration is highly
implementatable and included in the Now! quadrant ( 7raditional idea: Easier fo Implement). Education will
be required for skills, with a focus on inclusivity of opportunity. Practical education will be needed to support
solar power use and husbandry. Connecting in to the requirement for education will be stakeholder
discussion groups. The context for the training requirements for a National Aquaculture Centre will demand
education spanning re-skilling older workers, a new generation, along with start-up management
capabilities.

The development of strong connections between a National Aquaculture Centre and universities supported
by facilities, internships, training and apprenticeships are all included in the Wow!!! quadrant (Nove/ idea:
Easier to implement).

In the How? quadrant (Novel idea: More difficult fo implement)the need for support on both commercial
and regulatory compliance were identified. Support for start-ups is needed spanning consultants, funding
and regulation. Co-location of a commercial farm, education centred facilities and technical support were
reiterated. Thoughts about location are still emerging.

Figure 11: Observations by quadrant - Training / workforce education
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(31) RAS Integrated Multi-Trophic Aquaculture: The
art of the possible, commercial, academic
support, regulatory support.

(33) Links between people: succession of shared
experiences.

(43) Start-ups: Consultants - Help, Funding, Ideas,
regulators (EA, NE, MMO, CE, Cefas)

(58) Commercial farm. Next to education resource.
And technical hub.

(61) National Centre for Aquaculture Hub, located in
'middle’. With regional Shellfish, Seaweed,
Education and Finfish Hubs.

(25) Virtual hub: research, business support,
signposting, peer support, collaborative
creation.

(26) Education: skills, training, partnership?

(32) Strong links between Aquaculture Centre and
Unversity: facilities, internships, teaching,
apprenticeships.

(71) Promote RAS 'v' pond aquaculture.

(36) Inclusivity: Place where people from all
backgrounds can learn, contribute and be
involved in the centre.

(37) Sustainable: solar, husbandry practices,
emphasis on nature.

(38) Round table stakeholder discussion groups.

(39) Teaching/training: young people, jobs, re-
skilling, focus on start-ups, resources.

(55) Training the new generation.

4.7 Innovation / business support / R&D

The placement and detail of ideas and comments relating to Innovation / business support / R&D are
shown in Figure 12.

The opportunities for delivering business support and access to relevant R&D through a virtual hub is again
relevant. In addition to educational support, there will be a need for ongoing innovation in terms of setting
up, operating and supporting customers through a hatchery in the Now! quadrant ( 7raditional idea: Easier
fo Implement). Continual innovation will be needed considering end-product (food design and marketing)
innovation that takes advantage of the availability of a range of species. Both the development of digital
twin tools, and the training of aquaculture stakeholders in exploiting virtual tools such as digital twins, are
likely to be part of the mix in scaling up the aquaculture sector. The opportunity to develop a geographically
focused growth sector benefitting from local networks and resource sharing attracting investment,
operators and entrepreneurs is also highlighted.

The Ciao! or Holy Cow! quadrant ( 7raditional idea: More difficult fo implement)positions a National
Aquaculture Centre at the “top of the pyramid”, with commercially funded and focused activity driving
forward aquaculture in terms of delivery to the food industry and consumers.

The Wow!!! quadrant (Novel idea: Easier fo implement) category once again highlights the importance of
close connections between a National Aquaculture Centre, universities and workforce development.
Interesting options are introduced such as the development of a government funded Catapult. An input
points to an opportunity to promote RAS aquaculture as a positive option as compared to “Pond
aquaculture”. The existence of an innovation focused centre to solve problems for the sector is included.
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In terms of the How? quadrant (Nove/ idea: More difficult fo implement), the importance of connecting
different stakeholders in the Aquaculture community is covered. The need for networks of relevant
consultants and joined up regulation also gets attention. The potential benefits of locating a demonstrator
aquaculture farm connected into technical support and education on CE centred aquaculture, possibly
including an aquaculture innovation nursery, are captured.

Figure 12: Observations by quadrant - Innovation / business support / R&D

@ © 2
@99 @
(25
/1)
——

(19) Delivering services to business. (13) Innovation/diversification. Is the future plant
(21) National Centre sits 'at top of pyramid’, with protein?

commercial aquaculture sector filling majority || (14) Opportunities for pharma- and nutraceutical

below. foods.

(29) Innovation/sustainability: energy, conservation.

(31) RAS IMTA: The art of the possible, commercial,
academic, regulatory support.

(33) Links between people: succession of shared
experiences.

(42) Field deployment

(43) Start-ups: Consultants - Help, Funding, Ideas,
regulators (EA, NE, MMO, CE, Cefas)

(58) Commercial farm. Next to education resource.
And technical hub.

(59) Circular food systems, e.g. Innovation Nursery.

(25) Virtual hub: research, business support, (32) Strong links between Aquaculture Centre and
signposting, peer support, collaborative University: facilities, internships, teaching,
creation. apprenticeships.
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(26) Education: skills, training, partnership? (65) CATAPULT. Urban aguaculture.
(34) Hatchery: processing, end-product innovation || (71) Promote RAS 'v' pond aquaculture.

(39) Teaching/training: young people, jobs, re- (72) Ideas/innovation centre to solve problems.
skilling, focus on start-ups, resources.

(47) Digital twin hub tools/systems hosting. Virtual
and digital.

(68) Magnets for ideas, investment and
technology.

4.8 Legal / Regulation

The placement and detail of ideas and comments relating to the Legal / Regulation is shown in Figure 13.

The Now! quadrant ( Traditional idea: Easier to Implement)focuses on the need for a supportive legal
infrastructure including the design and operation of a system of permits.

More radical aspects are included in the How? Quadrant (Novel idea: More difficult fo implement), with the
need for a “One Stop Shop” for regulation a useful input. The legal elements supporting the growth of an
aquaculture sector includes workable compensation arrangements relevant to the aquaculture sector.

Figure 13: Observations by quadrant - Legal / regulation

A

Public version, page 18



(43) Start-ups: Consultants - Help, Funding, Ideas,
regulators (EA, NE, MMO, CE, Cefas)

(44) Regulations (One Stop Shop)

(45) Legal: Aquaculture legal - Defamation of

sector, compensation, compensation, live fish
legal, challenge.

(54) Permits and legal

4.9 Sketches

A selection of ideas and comments expressed via sketching are shown below (Figure 14).

Figure 14: Selection of sketches
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5.DISCUSSION

A number of cross-cutting and recurring themes emerged from the data set providing a strong foundation
for consideration in the process of developing a National Centre for Land-Based Seafood Production
Technologies.

» Sustainability as a Core Principle: Circularity, net-zero goals, nature-based solutions, biodiversity
outcomes and responsible feed strategies appear repeatedly.

> Integration across the Value Chain: “Hatchery — RAS — supply chain — plate”, Integrated Multi-
Trophic Aquaculture, vertical integration, and multispecies strategies reflect system level thinking.

» Innovation coupled with Pragmatism: A desire for cutting edge research (digital twins,
nutraceuticals, microbiome) balanced with the caution “don’t think too blue sky”.

> Inclusivity, Participation and Social Licence: Broad stakeholder engagement, educational
inclusivity, community benefits, public perception and outreach are consistent priorities.

» Bridging Industry, Academia and Government: Strong emphasis on collaboration models,
university partnerships, regulatory alignment, and business services.

» Economic Viability & Multi Income Models: Multiple income streams, investment readiness,
commercialisation pathways and clarity of business model are central.

> National Leadership with Regional Anchoring: A South West based National Centre with
distributed hubs underscores both local opportunity and national impact.

» Market and Consumer Alignment: Understanding trends, shaping consumer demand and
positioning sustainable aquaculture as an “eco-choice” are essential.

The workshop identified many of the elements needed to create a National Centre to support the design
and scale of a dynamic land-based aquaculture production sector in the UK. A strategy is now required to
take these concepts forward, and which identifies required “agents for change”.
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APPENDIX1: THE UK SUSTAINABLE KING PRAWN PROJECT

Background

Terrestrial farming is the greatest driver of biodiversity loss, a major contributor to greenhouse gas
emissions and water pollution and faces its most transformational reform in 50 years to improve both
environmental and economic sustainability. The new Agriculture Act, 25YEP, has commitment to net zero
carbon emissions and policies to enhance environmental stewardship, sustainability and support the
production of public goods. This project aims to demonstrate the socio-economic benefit of a world-
leading 'terrestrial blue economy’, contributing multiple public goods to reform UK agriculture.

Combining high value king prawn aquaculture with farm-based renewable energy will provide a novel
home-grown output with considerable but poorly understood economic and health potential. The ‘public
goods’ benefits of a switch from beef/sheep production to prawn include lower greenhouse gas emissions,
water pollution, and land use, freeing land for other public goods such as trees, biodiversity, biodiversity net
gain, and recreation. Furthermore, co-locating self-contained, indoor prawn production units
(Recirculating Aquaculture Systems (RAS)) with UK farm anaerobic digesters (AD), or other forms of heat
source and renewable energy technologies, will maximise use of (otherwise wasted) heat energy, and
enhancing the sustainability and circularity of industries. Where located on farms, extra income will also
boost the farm-based renewable energy sector, helping the UK meet emissions targets.

Prawn is a healthy seafood with high protein, low calories, rich in vitamins, minerals, antioxidants and
omega-3 fatty acids, promoting brain and heart health. Warm water king prawn is already highly popular
seafood in the UK, with 22,852 tons (UK retail £319M) imported annually from Central America and SE Asia.
However, traditional overseas production is vulnerable to climate/disease crises, has high transport-
related CO, emissions, and often uses environmentally unsustainable practices, e.g., destroying up to 80 %
of nations' mangrove forests which absorb and trap more CO; than any other of Earth's ecosystems.
Mangroves also provide coastal protection against storms and coastal erosion. There is also the problem of
illegal use (or just misuse) of chemicals such as pesticides and antibiotics resulting in contaminant residues in
some of the prawn exported to the UK, EU and US that can cause health issues.

This proposal aims to completely avoid these problems and ensure a risk-free, healthier and sustainable
supply chain of this heart- and brain- healthy seafood for UK-consumers, by facilitating a major expansion
of UK's king prawn RAS production sector which currently supplies equivalent to <1% of imports. We aim to
explore the co-location of RAS production with renewable energy and heat sources on UK terrestrial farms.
We conservatively estimate that if only 20% of the UK's current Anaerobic Digestor (AD) plants were
adapted for king prawn farming, we could sustain 960 prawn production units and harvest 5,520 tonnes of
prawn per year (~25 % of current UK warm water prawn imports). With the rapid growth of AD plants
across UK farms (10-fold increase since 2010), there is clear potential for truly sustainable, healthier,
home-grown king prawn to provide the majority consumed in the near future, in addition to enhancing
environmental stewardship, sustainability and supporting the production of public goods from UK
agricultural practices. Importantly, this project will generate data to evaluate the true potential of
sustainable UK king prawn production using heat sources and renewable energy technologies, as well as
providing this industry with the necessary world-class scientific support.

Aims and Objectives
The Aims and Objectives align with the 4 interconnected Work Packages (WP) as follows:

e WP1- To assess the economic viability of terrestrial king prawn production in the UK and to
quantify and economically value the public goods generated by this transformation. (#7+#2: Figure
1. Project illustration).

¢ WP2 - To maximise the efficiency of king prawn growth, health and nutritional quality in UK RAS
facilities, via optimisation and automation of water chemistry management and prawn diets. (#3on
illustration).
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WP3 - To field test (proof-of-principle) transportable king prawn RAS units co-localised with
farm-based Anaerobic Digesters, and ensure utility, sustainability and circularity, of all
inputs/outputs. (#4 on illustration).

WP4 - To develop and assess a business case and financial model for a king prawn UK hatchery (to
avoid major inefficiencies and biosecurity problems associated with importing larvae. (#5 on
illustration).
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Figure 1. Project lllustration
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What’s the challenge?

King prawns are hugely popular in the UK, but
imported product can be unsustainable for various reasons
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What’s the solution?

Can we produce king prawns on UK farms in
a cost effective and sustainable way which benefits
the environment, by using Recirculating Aquaculture
Systems co-located with heat from
Anacerobic Digestors?

What else is nee

—How could we deliver the wider infrastructure, innovation,
training and outreach needed to establish a major UK home-grown
king prawn production sector?

How can we optimise?

—What is the optimal environment and feed
needed to grow the healthiest and most nutritious
prawns indoors on UK farms?

—Can we provide novel technology to improve
the management of these environments?

—Can we deliver king prawn production on UK farms at a commercial scale?

—Can we maximise the circularity with potentially valuable waste products?
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APPENDIX 2: How-Now-Wow MAPS

Figure 1: How-Now-Wow mapping from Table 1
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Figure 2: How-Now-Wow mapping from Table 2
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Figure 3: How-Now-Wow mapping from Table 3
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Figure 4: How-Now-Wow mapping from Table 4
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