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A Roadmap for the
Seaweed Economy
in Norfolk & the
East of England



This report brings together the main takeaways from each piece of
research that was conducted as part of the Seaweed in East Anglia (SEA)
Project to create a clear roadmap for the development of the seaweed
economy in Norfolk and the East of England. All the research referenced
in this document is available to read in full as separate documents,
available at the Hethel Innovation website.

The research and engagement work for the SEA Project was delivered by
Hethel Innovation Ltd. (Rikke Nagell-Kleven (Project Manager) and Imogen
Shipperlee), University of East Anglia (Colette Matthewman, Tomás
Harrington, Gill Malin and Sheng Qi), and the Centre for Environment,
Fisheries and Aquaculture Science (Elisa Capuzzo, Richard Heal and Isla
MacMillan). We thank all the people who gave their time for interviews
and to participate in our public engagement and stakeholder events.  

This work was possible thanks to Norfolk County Council’s Norfolk
Investment Framework.

https://hethelinnovation.com/seaweed-in-east-anglia/


The Seaweed in East Anglia (SEA) project has
three key focus areas:

Scoping farming methods and species, as
well as co-location opportunities for seaweed
aquaculture.

Understanding Norfolk’s production
capability for seaweed-based products with a
specific focus on utilisation in agriculture,
food and drink products and bioplastics.

Developing a roadmap for industry and Algae
Cluster development.

The global seaweed market was valued at just
under $18 billion in 2021 and it is the fastest
growing aquaculture sector. Production is
dominated by China, Indonesia, South Korea
and the Philippines, and there is growing
demand and interest in seaweed cultivation in
many other parts of the world including the UK.
Whilst seaweed is already used in the UK in
food, cosmetics, pharmaceuticals and
agriculture, general awareness of seaweed and
how it is produced is generally low. As UK
seaweed production expands community
acceptance (sometimes known as social licence)
will become increasingly important.

This report starts by analysing the current state
of the seaweed sector – both regionally and
nationally – before investigating appropriate
farming methods, co-location opportunities,
local supply chains and product research and
development in Norfolk. We also detail the
public and industry engagement events
delivered through the project.

The report concludes with six recommendations
to support the development of Norfolk’s
seaweed industry. 

I N T R O D U C T I O N  



DELIVERABLE 1.3

The main barriers preventing seaweed cultivators from establishing farms and scaling
up are shared between the UK sector and the industry in the Netherlands. The main
challenges include the current licence application process, accessing funding, the
present price point of UK-grown seaweed, high set-up and operation costs and
resistance from other marine users.

Multi-use, co-use and co-existence at offshore wind farm sites are already being
explored as options to utilise space at sea through various projects in Europe, including
in the North Sea. This could be a viable opportunity outside Norfolk in the Southern
North Sea, which is currently home to several wind farms. A clear statement from the
UK government on their position on shared use of sea space would be beneficial for
overcoming current logistical hurdles. 

Multiple UK companies offer services to support the domestic seaweed sector, as well
as companies that create products from seaweed biomass. Support from such service
companies will be essential when scaling up the sector, especially to meet the data and
research needed for cultivation site applications. Many UK companies are currently
using seaweed sourced from other countries in their products, mainly due to price
points and availability. However, all companies interviewed in this study were willing to
modify their products and/or operations to be able to use locally farmed seaweed in
their products if sufficient biomass were to be available locally. 

In Norfolk, there is the opportunity for a seaweed industry to grow the regional
economy, provide green jobs and support coastal communities. This can be achieved by
offering an additional income for fishers, harvesting and processing jobs and by using
the products made to benefit the region, such as using seaweed fertilisers in agriculture
settings to improve soil health and reduce overall carbon footprints.

There are several aquaculture-related networks in the UK. However, there is a lack of a
domestic unified platform that can facilitate knowledge sharing and networking with
partners across the whole seaweed value chain and act as a single voice for the sector.

T H E  C U R R E N T  S T A T E  O F  T H E
N O R F O L K  A N D  U K  S E A W E E D
S E C T O R1.

The findings in this section are detailed in the “Best Practice Report and Current State Analysis of the
Norfolk and UK Seaweed Sector in 2023” Published on 15/12/2023. Written by Rikke Nagell-Kleven, Innovation
Consultant at Hethel Innovation and Seaweed in East Anglia (SEA) Project Manager. Access the full report
through this link.  

Main takeaways

https://hethelinnovation.com/wp-content/uploads/2023/12/BESTPR2-1.pdf


DELIVERABLE 2.1

2.
U N D E R S T A N D I N G  T H E
S P E C I E S  A N D  F A R M I N G
M E T H O D S  A P P R O P R I A T E  T O
T H E  N O R F O L K  C O A S T A L
E N V I R O N M E N T

Investigation of the four countries’
registers highlighted that there are 26
approved marine licences for
commercial seaweed farming in the UK
(12 England, 11 Scotland, 2 Wales and 1
Northern Ireland), however, it is unclear
how many of these farms are currently
operating, which species are farmed,
and the methodologies used (as not all
applications provide these details).

The report considers the following
seaweed species: Saccharina latissima
(figure 1), Laminaria digitata, Laminaria
hyperborea, Alaria esculenta, Palmaria
palmata, Porphyra spp, Osmundea
pinnatifida and Ulva spp (figure 2). Only
some of these species (e.g. S. latissima)
are currently cultivated successfully in
the UK while others (e.g. Porphyra spp.)
are not farmed as yet due to uncertainty
around the species’ life cycle. 

Suitable values of temperature, salinity,
underwater light, nutrient
concentration, currents, wave height,
and depth for farming of the above
species were identified where possible.
There was a high level of uncertainty
around ranges for some of the
environmental variables considered,
particularly current and wave height,
due to lack of observations.

The findings in this section are detailed in the “Technical Brief on Species and Methods for Farming
Appropriate to the Norfolk Coastal Environment” report published on 08/02/2024. This report was written by
Dr Elisa Capuzzo, Senior Ecosystem Scientist at Cefas, and Isla MacMillan, Data Analyst and Researcher, at
Cefas. Access the full report through this link.

Figure 1 (above). Saccharina latissima (sugar kelp) farmed in
Scotland (photo credit: Elisa Capuzzo).

Figure 2 (above). Example of Ulva spp., washed up on the
shore and cultivated in a laboratory (photo credits: Elisa
Capuzzo).

https://hethelinnovation.com/wp-content/uploads/2024/02/Cefas-Review-of-species-and-farming-methods_V5_Final_Feb24.pdf


2.
U N D E R S T A N D I N G  T H E
S P E C I E S  A N D  F A R M I N G
M E T H O D S  A P P R O P R I A T E  T O
T H E  N O R F O L K  C O A S T A L
E N V I R O N M E N T

The review highlighted that there are multiple techniques adopted for farming seaweed
(longline, droppers, etc.), and different substrata to grow seaweed (e.g. twine, mesh)
which are used in the UK and Europe. Methods should be chosen to suit location, farm
size, yield, species farmed, end uses and environmental conditions. Therefore, it is not
possible to identify “one method that fits all locations”. Figure 3 shows a Longline system
suspending seaweed droppers at the Cornish Seaweed Company farm in Porthallow Bay
for farming Saccharina latissima.

A good body of freely available ‘grey literature’ (e.g. reports, tutorials, videos), in addition
to charged courses, was identified, which provides information on how to collect fertile
material, nursery set-up and farming at sea, although mainly for brown seaweeds.

The review was completed by identifying five recommendations to support the
development of a seaweed industry in Norfolk and more widely in the UK. These
included: the need for more research and development on cultivation including
additional potential species such as laver; collection and sharing of environmental data
at existing seaweed farms in the UK; increased knowledge sharing between farmers
around farm structure and farming methods; developing a centralised
platform/repository for sharing references and information on cultivation practices; and
collection of information on granted seaweed licences and annual seaweed production
at the national level.

Figure 3. Longline system suspending seaweed droppers at Cornish Company Farm in
Porthallow bay (from Corrigan et al., 2023; photo credit: Cat Wilding).



      DELIVERABLES 2.2 & 2.3

3.

Area of interest 

The study area was the marine space out to the limit of the UK Economic Exclusion Zone
and incorporated operational and potential offshore wind farms (OWF) at the northerly and
southerly extents (Figure 4). 

Supplementary information that outlines the provenance of the data and the methods
used to create the suitability layers for all maps in the report are found in Annex 1.

The findings in this section and links to individual maps were published on 06/02/2024. Research was
conducted by Dr Richard Heal, Senior Environmental Spatial Analysist at Cefas Dr Elisa Capuzzo, Senior
Ecosystem Scientist at Cefas. Access all maps and supplementary information through this link.

Figure 4. SEA Project Study Area

T H E  O P P O R T U N I T I E S  F O R
A Q U A C U L T U R E
C O L O C A T I O N  I N  N O R F O L K

https://hethelinnovation.com/seaweed-in-east-anglia/mapping-the-opportunity-for-colocation/


3.
Water temperature and crop cycles 

A total of 11 environmental variables were considered to determine suitability for seaweed
aquaculture within the project study area. A full list of the variables can be found in Annex
1. The analysis identified that the maximum sea surface temperature was a significant
constraining environmental variable for seaweed growth in the months of July, August, and
September as it exceeded the 17°C threshold for Saccharina latissima and Laminaria spp.,
the most commonly farmed species. Therefore, harvest of the seaweed crop by June would
be advisable. 

The maps below were created to show the likely suitable areas for aquaculture for 4
species (Saccharina latissima or Sugar Kelp; Laminaria spp.; Alaria esculenta or Winged
Kelp; Palmaria palmata and Dulse) based on environmental variables across the area of
interest for 2019 to 2022. Figure 5 shows the suitability of seaweed aquaculture cultivation
in the study area assuming a cropping cycle with environmental variables assessed for
January to June and October to December (assumes a June harvest).

Figure 6 shows the environmental suitability of seaweed aquaculture cultivation in the
study area assuming an annual cycle – environmental variables assessed over a complete
yearly cycle.

Figure 5. Suitability for aquaculture cultivation between the months of October and June
with a June harvest

T H E  O P P O R T U N I T I E S  F O R
A Q U A C U L T U R E
C O L O C A T I O N  I N  N O R F O L K



3.

Figure 6. Suitability for aquaculture cultivation based on data for 2019-2022. 

Potential for seaweed aquaculture 

Suitability analysis suggested that there were large areas that have the potential for
farming brown seaweeds such as kelp or red seaweed such as dulse; this included large
areas with colocation potential in operational and possible future OWF sites.

The maps below build on Figures 5 and 6, and show suitable areas for aquaculture
cultivation for a June harvested crop (Figure 7) or an annual cycle (Figure 8), within the
offshore wind farm site locations (both current and proposed). These maps provide an
assessment of the colocation potential of seaweed aquaculture and OWF in the project
study area.

T H E  O P P O R T U N I T I E S  F O R
A Q U A C U L T U R E
C O L O C A T I O N  I N  N O R F O L K



T H E  O P P O R T U N I T I E S  F O R
A Q U A C U L T U R E
C O L O C A T I O N  I N  N O R F O L K3.

Figure 7. The environmental suitability of seaweed aquaculture cultivation in OWF locations
(current and proposed) within the study area, based on environmental variables for October to

June 2019-2022 (assuming a June harvest).

Figure 8. The environmental suitability of seaweed aquaculture cultivation in OWF locations
(current and proposed) within the study area, based on environmental variables across the

whole year 2019-2022.



T H E  O P P O R T U N I T I E S  F O R
A Q U A C U L T U R E
C O L O C A T I O N  I N  N O R F O L K3.

Analysis of different marine uses

All the findings, including mapping of other marine uses within the project study area, are
freely available as a layered pdf map on the Hethel Innovation website. Other marine uses
considered were; current aquaculture sites, shipping routes, recreational shore angling
activity, marine protected areas, historic wreck sites and military ranges. This map allows
users to overlay different marine uses, with different seaweed suitability information, to get
a broader picture of seaweed aquaculture potential in the project study area.

Limitations

The mapping approach serves as a guide to identify potential areas for further exploration.
By covering a large area, the resolution of the spatial data was on a grid that was
approximately 3 km by 5 km (15 km2) and used data from different sources including
modelled and remote sensing data. The study identified a data gap for high resolution in
situ data for the environmental parameters used, particularly water motion (current speed
and wave height) and winter dissolved inorganic nutrient concentration.

Other spatial considerations 

A large study area was used and therefore when identifying potential areas of potential
seaweed aquaculture other factors such as the farming method, distance to port, on shore
facilities, access to vessel etc. also need to be considered.



DELIVERABLE 3.1

M A P P I N G  U K  A N D
R E G I O N A L  S E A W E E D
S U P P L Y  C H A I N S  A N D
L O G I S T I C S4.

The findings in this section are detailed in the “Supply Chain Mapping and Logistics Report” report
published on 26/01/2024. Written by Dr Tomás Harrington, Associate Professor in Digitalisation and
Operations Management, Innovation, Technology and Operations Management Group, Norwich Business
School, University of East Anglia. Access the full report through this link.

Main considerations

Industrial system maps can capture a diversity of enterprises operating at different (and
multiple) points within a value chain (in the case of the SEA project: covering onshore
seaweed nurseries, offshore farming, harvest and first-stage processing, through to final
seaweed-based products).

Representing a sector in this manner can enable emerging actors/enterprises to
demonstrate their ‘value’ to the rest of the ecosystem and provide insights for effective
supply network design (i.e., in identifying stakeholder groups, gaps and opportunities).

Early-stage firms are less resilient and will require local/regional institutional support.
There are lessons to be learnt on where geography has played a critical role, in terms of
industrial institutions (e.g., maritime cluster development in Norway) or governments
playing early adopter roles.

Multi-stakeholder approaches are critical in engaging the major stakeholder groups –
industrial and institutional actors, inhabitants, and consumers. As well as capturing the
individual requirements of each stakeholder group, overlaps can highlight common
(and often unseen) areas of interest.

Industrial system (draft) maps developed as part of the SEA project capture companies
that offer R&D capability and support (see also deliverable 5.1), offshore farming,
harvest and first-stage processing, through to final seaweed-based products (See
figures 9, 10 and 11 in this report).

Initial observations suggest the potential for ‘(re-)distributed manufacturing models’ in
the region to support emerging industries based on seaweed - with smaller-scale
dispersed options (agile biorefineries) that might impose less stress on local resources
and have a democratising effect on participation in Norfolk and East Anglia (informing
deliverable 4.3).

https://hethelinnovation.com/wp-content/uploads/2024/01/SEA-project_deliverable-3.1_FINAL-VERSION-25Jan-PDF.pdf


M A P P I N G  U K  A N D
R E G I O N A L  S E A W E E D
S U P P L Y  C H A I N S  A N D
L O G I S T I C S
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M A P P I N G  U K  A N D
R E G I O N A L  S E A W E E D
S U P P L Y  C H A I N S  A N D
L O G I S T I C S
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M A P P I N G  U K  A N D
R E G I O N A L  S E A W E E D
S U P P L Y  C H A I N S  A N D
L O G I S T I C S
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DELIVERABLE 3.2

D E V E L O P I N G
C O M P E T I T I V E  S E A W E E D
S U P P L Y  C H A I N S5.

The findings in this section are detailed in the “Developing Competitive Supply Chains” report published on
26/01/2024. Written by Dr Tomás Harrington, Associate Professor in Digitalisation and Operations
Management, Innovation, Technology and Operations Management Group, Norwich Business School,
University of East Anglia. Access the full report through this link.

Main considerations

One critical challenge in developing ‘competitive’ seaweed supply chains, as part of an
economic growth/commercialisation agenda, is that there is no defined pathway to
follow.

To grow investment into nascent and emerging seaweed supply chains, a clearer
understanding and engagement with supply chain configuration and strategy is
required (emerging product-based opportunities may require different supply chain
configurations to support different strategies).

To make significant gains in terms of resource utilisation and market value, firms could
evaluate different supply chain configurations for different strategies, products, and
practices – based on LARG (Lean; Agile; Resilient; Green) principles.

The development of sector-specific ‘design rules’ can be a key mechanism to enable
various specialist stakeholders (with niche specialisms in R&D; process/equipment
development, or supply chain designs incorporating digital technologies) to address
significant knowledge gaps and knowledge development challenges.

In line with developments in other process industries (e.g., pharmaceuticals), there is a
need to re-define the role of institutional actors beyond that of the traditional
governance task, to one of being able to facilitate performance outcomes.

https://hethelinnovation.com/wp-content/uploads/2024/01/SEA-project_deliverable-3.2_FINAL-VERSION-25Jan.pdf


DELIVERABLE 4.3

D E V E L O P I N G  S U S T A I N A B L E
A N D  S O C I A L L Y
R E S P O N S I B L E  S E A W E E D
S U P P L Y  C H A I N S6.

The findings in this section are detailed in the “Sustainable and socially responsible supply chains” report
published on 06/02/2024. Written by Dr Tomás Harrington, Associate Professor in Digitalisation and
Operations Management, Innovation, Technology and Operations Management Group, Norwich Business
School, University of East Anglia. Access the full report through this link.

Main considerations

Supply chain scholarship has adopted an expanded view of supply networks to include
non-firm actors, who can influence innovation processes and outcomes;

The nature of future collaborations between industry players, academia, the local
community, regulatory bodies, and local/regional government will play a critical role
in the development of competitive and socially responsible seaweed supply chains.

Research suggests that many promising operational initiatives will fail to proceed to
the implementation stage because value chain benefits accruing may not be effectively
(or correctly) evaluated from an ‘end-to-end’ supply chain perspective;

One potential mechanism in building and evaluating socially responsible operating
models is through the development of sector-specific ‘design rules’.

Nascent ideas, with high novelty, will require more ‘networked collaborations’ to
collectively minimise risk and promote resilience; the seaweed sector should aim to
involve all citizens in developing new science and innovations and to understand
consumer behaviours;

From a demand perspective – action research approaches and methods for
‘inclusive participation’, that can involve local innovation systems in the scaling of
any appropriate solutions, are recommended;

From a demand perspective – a better understanding of consumer preferences and
behaviours to inform product and place choices is also recommended.

A vision of an innovation ecosystem in the East of England (incorporating supply and
demand perspectives) is presented; follow-on funding should support R&D capability
building (including the establishment of a local/regional seaweed nursery), the
development of process technology (‘agile’ biorefinery equipment), and supporting
infrastructure (‘digitally enabled’ supply chains);

A work programme is proposed which could form the basis of future projects.

https://hethelinnovation.com/wp-content/uploads/2024/02/SEA-project_4.3_FINAL_020224.pdf


DELIVERABLE 5.1

N O R F O L K ’ S  K E Y  F A C I L I T I E S
T O  S U P P O R T  S E A W E E D  R & D

Matched expertise
locator on NRP and
within Norfolk

Potential external service provider 

Seaweed biomass
analysis

UEA Science Analytical
Facility
  (SAF) Platforms, QIB
  

Celignis, https://www.celignis.com/index.php

Physical
characterisation

UEA School of Pharmacy,
QIB
  

Formulations
development
  

UEA School of Pharmacy,
QIB
  

Food processing
  

QIB and UEA School of
Pharmacy, Pasta food Ltd,
Snack Creations Ltd. 
  

7.

The findings in this section are detailed in the “Mapping Key Facilities for Seaweed R&D” report published on
26/01/2024. Written by Prof. Sheng Qi, Professor of Pharmaceutical Material Science and Technology at
University of East Anglia. Access the full report through this link.

Within the Norwich Research Park (NRP) and the wide groups of businesses within Norfolk,
there is a wealth of expertise and facilities to assist the product and new application
development of seaweed. We would highly recommend the use of local expertise and
partners to collaborate at the early stage of product development. When it reaches the
validation and scale-up stage, external CRO and service providers with specific certifications
would be recommended to be used to provide independent validation of the product
properties and performance.

Table 1. Mapping of local partners who may have the R&D expertise and facilities
needed and alternative external service provider.

https://hethelinnovation.com/wp-content/uploads/2024/01/Mapping-key-facilities-for-seaweed-RD_5.1-SQ.pdf


N O R F O L K ’ S  K E Y  F A C I L I T I E S
T O  S U P P O R T  S E A W E E D  R & D

Nutritional value
analysis
  

QIB Extra, Nutritional Information
Systems- QIB
Food analysis solutions and food labelling
advice
https://www.qibextra.co.uk/
Food Forensics Ltd,
https://www.foodforensics.co.uk/ in
Norwich
  

https://www.eurofins.co.uk/food-testing/
https://brewlab.co.uk/laboratoryservices/nutritional-
analysis/
https://www.paslabs.co.uk/nutrition-food-
chemistry/  
https://www.rpsgroup.com/services/laboratories/foo
d-safety-analysis/
https://www.intertek.com/food/locations/uk-
testing-services/  
https://www.campdenbri.co.uk/services/nutritional-
analysis.php
https://foodtestlab.co.uk/chemical-testing-
nutritional-analysis/  https://www.als-
testing.co.uk/services/foodanddrinktesting/chemic
alandnutritional
https://www.sgs.com/en-gb/services/nutritional-
analysis
  

FSA regulation 
QIB FSA direct email communication 

MHRA regulation and
approval 
  

  -
  

  MHRA innovation team via email
  communication (potential project specific
meeting is possible)
  

GMP production
    Typharm, https://www.typharm.com/

  

  MHRA GMP team via email
  communication
  

In vitro dermatology
testing
  

  UEA School of Pharmacy, NRP Skin
  platform
  

  https://www.eurofins.co.uk/consumer-product-
testing/cosmetics-personal-care/
  https://adslaboratories.com/
  https://sheffielddermatologyresearch.com/skin-
barrier
  

Skin toxicity testing
    NRP Skin platform

  

  https://gentronix.co.uk/
   
  

  Packaging (food)
  

  UEA Productivity East, RedPack Ltd
  

   
  

7.
Table 1 (continued). Mapping of local partners who may have the R&D expertise and facilities
needed and alternative external service provider.



N O R F O L K ’ S  K E Y  F A C I L I T I E S
T O  S U P P O R T  S E A W E E D  R & D

Analysis of biomass
process liquids

Fragments of analysis could be
performed by UEA Science Analytical
Facility (SAF) Platforms 

Celignis, https://www.celignis.com/index.php

  Soil composition and
microbe
  analysis
  

  UEA School of Environmental Science,
  JIC, EI
  

   
  

  Field trials
  

  JIC
  

   
  

  Processing
engineering
  

  UEA Productivity East, School of
Pharmacy
  

   
  

  Polymer science
  

  UEA Schools of Chemistry and
  Pharmacy
  

   
  

  Life cycle analysis
(LCA)
  

  UEA School of Environmental Science
  (not accredited) 
  

  SAC Consulting,
  https://www.sruc.ac.uk/business-services/sac-
consulting/
  

7.
Table 1 (continued). Mapping of local partners who may have the R&D expertise and facilities
needed and alternative external service provider.



DELIVERABLE 5.5

C R E A T I N G  A  N O R F O L K
B A S E D  S E A W E E D  N U R S E R Y8.

The findings in this section are detailed in the “A Norfolk Based Seaweed Nursery” report published on
25/01/2024. Written by Rikke Nagell-Kleven, Innovation Consultant at Hethel Innovation and Seaweed in
East Anglia (SEA) Project Manager. Access the full report through this link. 

Recommended next steps to develop a Norfolk-Based Seaweed Nursery

Work with other organisations that have experience with building nursery and hatchery
capabilities, such as SAMS in Scotland and Hortimare in the Netherlands, to identify
what is needed to make a local nursery in Norfolk a reality.

Decide on the best location of a nursery in Norfolk. 

Identify associated costs and resources needed to build hatchery facilities in Norfolk
and investigate funding opportunities.

Why do we need a seaweed nursery?

A local seaweed nursery is optimal because it can be challenging to transport or import or
seaweed seedlings from places far away from where the seaweed will be cultivated.  This
is because transportation of the seeded seaweed lines could lead to them arriving in an
unhealthy condition. 

In Norfolk, a local seaweed nursery could potentially have a transformative impact on the
seaweed industry as it scales up. A regional nursery could attract more seaweed
cultivators to apply for a licence to farm seaweed in the area and lower the barriers to
establishing new seaweed-related businesses in Norfolk. A nursery facility would also
represent opportunities for local job creation.

https://hethelinnovation.com/wp-content/uploads/2024/01/Regional-Seaweed-Nursery-Scoping-Report-1.pdf


DELIVERABLE 5.3

C R E A T I N G  A  N O R F O L K
S E A W E E D  C L U S T E R

The findings in this section are detailed in the “Opportunity Areas for a Seaweed Cluster” report published on
26/01/2024. Written by Rikke Nagell-Kleven, Innovation Consultant at Hethel Innovation and Seaweed in East
Anglia (SEA) Project Manager. Access the full report through this link. 

9.

Recommendations for developing a seaweed cluster in Norfolk:

Work with other sector clusters in the UK and
abroad who have been through a similar

process and development. Learn from their
experiences and take this into consideration
when doing further planning and building of

the cluster.

Mapping exercise – create a cluster network
map and describe the geography of the

proposed seaweed cluster group.

Engage with existing networks to understand
how an overarching cluster could work

beneficially with their existing activities, and to
enable their activities and regional needs to be

factored into cluster planning.

 Identify associated costs with establishing a
formalised seaweed cluster network and

platform.

Assess funding opportunities for the cluster
network including a membership model and

sponsorship.

Organise a meeting with stakeholders who can
act as the first Steering Group or Committee

for the proposed leading Norfolk micro cluster
to start the planning process.

Develop a business plan and marketing strategy to define the actions needed to make the cluster
network launch a success.

1 2

3 4

5 6

7

https://hethelinnovation.com/wp-content/uploads/2024/01/Opportunity-Areas-for-a-Seaweed-Cluster_FINAL.pdf


DELIVERABLE 1.3

R E C O M M E N D A T I O N S  T O
D E V E L O P  N O R F O L K ’ S
S E A W E E D  I N D U S T R Y10.

The seaweed industry in Norfolk has promising opportunities for growth but faces the same
bottlenecks and barriers seen across both the UK and Dutch seaweed sectors. Developing
solutions to overcome these barriers is vital for the industry to accelerate and meet future
demands. Six recommendations/solutions that can support the growth of a seaweed
industry in Norfolk have been identified and mapped on a development timeline in terms
of priority for further research and delivery.

The findings in this section are detailed in the “Best Practice Report and Current State Analysis of the Norfolk
and UK Seaweed Sector in 2023” Published on 15/12/2023. Written by Rikke Nagell-Kleven, Innovation
Consultant at Hethel Innovation and Seaweed in East Anglia (SEA) Project Manager. Access the full report
through this link. 

https://hethelinnovation.com/wp-content/uploads/2023/12/BESTPR2-1.pdf


R E C O M M E N D A T I O N S  T O
D E V E L O P  N O R F O L K ’ S
S E A W E E D  I N D U S T R Y

Another factor that could help accelerate the industry is identifying Norfolk’s USPs;
product development to support the county’s agriculture activities, such as
biostimulants and animal feed, could be a good focus. In fact, the total farmed area in
the East of England is 1,398 thousand hectares, justifying this focal point (GOV.UK, 2023).
Considering the local interest in bioplastics and the recent investments to support local
food manufacturing with the Broadland Food Innovation Centre, as well as the
capabilities at the Quadram Institute (specialising in global challenges in human health,
food and disease), it is proposed that Norfolk USPs could be centred around the use of
seaweed in agriculture, food and bioplastic applications. Building an industry based
on specific end products is needed to make a local industry viable and bring certainty to
business models, processes and the route to market. However, it should also be
considered that delivering products for these industries will require available biomass at
scale to meet the demand. 

Seaweed farming in Norfolk could also offer transitional opportunities for commercial
fishing activities. Hence, it is essential to collaborate and communicate with local
fishing and potting communities regarding the potential opportunities a local seaweed
industry could bring. However, it is also important to understand their concerns and work
together to find the best solutions, which could be done through education and
awareness sessions with local groups as well as through current networks such as the
Algae Innovation Platform. The prospect of partnerships between seaweed cultivators
and the fishing industry is especially welcome when it comes to sharing operations and
equipment in the future, as well as exploring co-existence. A local seaweed industry
in Norfolk could provide alternative jobs for people living in coastal communities, such as
harvesting and initial processing of seaweed, which are both labour-intensive jobs. There
is also the opportunity for co-location with energy companies at present and future wind
farms in Norfolk waters (see the co-location section on page 22, as well as Case Study 4
on page 26 of the full report). 

10.

Focus on seaweed product development that supports Norfolk’s
agricultural sector, the local food industry and development of
bioplastics1



R E C O M M E N D A T I O N S  T O
D E V E L O P  N O R F O L K ’ S
S E A W E E D  I N D U S T R Y

In Norfolk, a local biorefinery would have a positive and potentially transformative
impact on a seaweed industry, allowing the opportunity to explore additional local
supply chains. For Norfolk to host a seaweed industry, more cultivators need to farm in
the area; a local biorefinery could encourage other companies to establish seaweed
farms in Norfolk. Norfolk Seaweed has also expressed an interest in having its own
seaweed nursery in the future that could supply other growers in the region with
spores from native seaweed species. They are also keen to share facilities with other
seaweed farmers in the future and share their learnings and expertise. Both a
biorefinery and a nursery facility in Norfolk could represent an opportunity for local job
creation. Knowledge exchange between regional companies in the sector will also be
essential as the sector grows to overcome other industry barriers, such as reducing the
carbon footprint of operations and supply chains, as well as collaborating with local
colleges and universities to develop skills. 

10.

Trial opportunities for seaweed co-cultivation activities would make it attractive for other
seaweed farmers to establish themselves in Norfolk, where there could be an
opportunity for Norfolk to create a testbed for seaweed cultivation. 

An initiative that could enable this is the Aquaculture Enterprise Zone project delivered
by Additive.earth who have been commissioned by The Crown Estate to explore and
develop the concept of Aquaculture Enterprise Zones around England and Wales. These
zones would allow local authorities to control permitting and licencing using coastal
concordant, therefore reducing the time it takes for aquaculture businesses to secure
licences (see Case Study 1 in full report). A pilot project in Norfolk could be explored. 

Build a local biorefinery and seaweed nursery2

Create a Norfolk-based testbed for seaweed cultivation3



R E C O M M E N D A T I O N S  T O
D E V E L O P  N O R F O L K ’ S
S E A W E E D  I N D U S T R Y10.

Utilise business cluster networks to collect, monitor and share industry data

There are multiple marine protected areas in and around Norfolk that need to be
considered when planning for projects and how seaweed cultivation activities will
impact the species and habitats in the area. In this context, it will be important to focus
on monitoring and data collection in terms of biodiversity and features that are of
interest to future seaweed farmers and regulators, and that can be shared for
transparency purposes and support future development. Access to monitoring
environmental data and yields, for example from Norfolk Seaweed and future farms such
as Sustainable Seaweed, will also be important, as the energetic conditions in the North
Sea increase the risk of losing crops during autumn and winter storms. Finding local
monitoring and sensor companies through the suggested unified seaweed platform or
local networks, such as the Algae Innovation Platform, could be utilised to secure data
collection for additional features such as currents, nutrient status, temperature, turbidity,
crop health, readiness to harvest and pressure on moorings. The newly established Space
East cluster also offers an opportunity for monitoring collaboration by providing access
to companies with expertise within earth observation technology for data collection at
potential or current cultivation sites.

Other exciting opportunities mentioned for Norfolk by the companies interviewed
include seaweed cultivation to reduce the impact of other activities, such as thermal
discharge from nuclear power stations and erosion protection. Another exciting prospect
is to use the seaweed harvested to produce energy in the form of gas after
extracting the high-value elements for other industries. This is an interesting
possibility as Norfolk already has the infrastructure in place with gas pipelines that tap
into the main UK gas supply route, as well as extensive anaerobic digestion capabilities
driven by the agriculture sector. However, this concept needs more investigation and
research before it can be explored further.

Utilise business cluster networks to collect, monitor and share
industry data4

Research the potential for seaweed to be used as an energy
source5



R E C O M M E N D A T I O N S  T O
D E V E L O P  N O R F O L K ’ S
S E A W E E D  I N D U S T R Y

In Norfolk, the aim is to create a seaweed industry that supports the local community
and delivers prosperity and environmental improvement. Building local supply for the
whole value chain should be a focus, as a seaweed industry in Norfolk should include
not just producers and processing and distribution businesses, but also the
establishment of seaweed service companies (e.g., consultancies) that could bring
additional economic value on a local scale. Long-term contracts between
collaborators in the value chain are also needed to support local supply chain
development. This could be initiated through local networks such as the Algae
Innovation Platform (AIP) run by Hethel Innovation, or our proposed nationwide seaweed
platform where the aim is to foster relationships and collaborations between
organisations. Long term contracts would reduce the financial risk associated with large
set-up fees and equipment purchasing for local companies. 

The River Waveney Trust is a local charity that could aid with linking up the supply
chain in Norfolk. The River Waveney Trust is located in South Norfolk and North Suffolk
and is interested in supporting a seaweed industry in Norfolk through the work that they
are doing with the Waveney farming cluster and local agriculture. Consequently, River
Waveney Trust can help link up local agriculture organisations and companies in the
seaweed industry. It is in their interest to facilitate introductions to farmers for field trials
and explore seaweed as an option to lower the nutrient levels in local waters, including
nitrogen pollution from farming. Facilitation support with the local agriculture
community will also be essential to share information about seaweed capabilities and
how products such as fertilisers are made, what is in it and how to use it. How seaweed
biostimulants and feed perform versus chemical fertilisers or animal feed currently used
will also need to be understood, as well as associated costs. It is likely that the farmers
would want to see additional benefits to reducing the amount of chemicals in the
fertiliser they use, such as larger yield returns and improved soil health. 

10.

Facilitate the creation of end-to-end Norfolk supply chains6



P U B L I C  &  I N D U S T R Y
E N G A G E M E N T

    DELIVERABLES 4.2 & 5.2

11.

A key part of the SEA Project has been communicating with the public and stakeholders
interested in a seaweed economy in Norfolk.  The SEA Project webpage features information
about the project, the SEA Project team, 6 blogs written for the layman, summaries of all
project deliverables with links to full reports in pdf format, the SEA Project video and useful
links for anyone wanting to learn more about seaweeds. 

Face-to-face public engagement events to increase awareness of seaweed, seaweed
opportunities and benefits were also organised and delivered. 

The meeting began with ‘An introduction to the SEA project’ (Rikke Nagell-Kleven, Hethel),
followed by talks on ‘Why should we care about seaweeds? (Gill Malin, UEA), ‘Operations &
Aspirations - Norfolk Seaweed’ (Willie Athill), and ‘Skills Required for a Seaweed Industry’
(Colette Matthewman, UEA). 

‘Community Opportunities: North Norfolk’s Emerging Seaweed Industry’
16th January 2024
Wells Maltings, Wells-Next-The-Sea

The meeting benefitted
from Willie Athill’s
perspective on Norfolk
Seaweed Ltd.’s enterprise
and how it could benefit
biodiversity in the local
environment. The people
involved in the company
are North Norfolk
residents, experienced
oyster and mussel growers
and the region’s seaweed
aquaculture pioneers.     

Picture left:  Community
Opportunities event at Wells
Maltings

https://hethelinnovation.com/seaweed-in-east-anglia/


P U B L I C  &  I N D U S T R Y
E N G A G E M E N T11.

The SEA Project Showcase event for stakeholders was an opportunity for all the project
partners to give overviews and take questions on the research we have done. We also had
the first public showing of the SEA Project video made by Hethel Innovation members
Treefrog and enjoyed networking over a seaweed-themed lunch. 

SEA Project Showcase
18th January 2024
Hethel Engineering Centre, Norwich

Piicture above: Some of the SEA Project team:
[right to left] Isla MacMillan (Cefas), Elisa

Capuzzo (Cefas), Rikke Nagell-Kleven (Hethel
Innovation), Sheng Qi (UEA), Gill Malin (UEA),

Richard Heal (Cefas)

Piicture above: SEA Project Showcase at
Hethel Engineering Centre

Other Events

We also took the opportunity to represent the SEA Project at other local meetings. These
were beneficial in informing the project research, increasing awareness of seaweed and
seaweed-based opportunities, and for networking opportunities with various stakeholders
across a range of businesses and organisations. A selection of these events are listed
below: 



11. P U B L I C  &  I N D U S T R Y
E N G A G E M E N T

The SEA Project also featured at the Norwich Science Festival (Public Engagement Event)
with an activity stand on ‘‘Seaweed Innovations Helping Our Environment’. This stand was
part of the festival’s ‘Climate Change and Sustainability Day’. The exhibits included
posters about seaweeds, the Seaweed in East Anglia project video, and dried and
rehydrated seaweeds. We were on hand to discuss and answer questions. Children had
the opportunity to colour in and cut out seaweeds, match them to the seaweeds on
display and hang them on the activity stand.       

We also sponsored a panel event on ‘The State of Our Oceans: Charting a Sustainable
Course‘ panel talk featuring SEA project partner Gill Malin. The panel, facilitated by
Katherine Kennedy of Norwich-based environmental management consulting practice
Blue Ltd, considered some of the key issues affecting the Earth's marine ecosystems -
from pollution to global temperature rise. The other panel members were: Dorothee
Bakker (UEA) and Michaela Schratzberger and Grant Stentiford (Cefas). This Public
Engagement event encouraged thought-provoking conversations and gave people the
opportunity to find out more about our ocean's most pressing challenges, and how we
can become part of the solution.

The Marine Science and Technology Sector Council and East of England Energy Group
meeting on ‘The Next Generation for Energy in the East of England’. Held 10:00-16:00
on 11 May 2023 at Norwich City Football Club.Project Partners gave talks on: ‘Latest
Innovations -Algae’ (Rikke Nagell-Kleven, Hethel Innovation), ‘Accelerating Sustainable
Development in the Southern North Sea’ (Colette Matthewman, UEA), and’
Aquaculture with reference to seabed regeneration’ (Gill Malin, UEA).

The First Biofortification Hub Community Meeting on ‘Improving Health and Nutrition
through Biofortification’ Held 29-30 November 2023 at the John Innes Centre, Norwich.
(Gill Malin, UEA, attended). 

The Annual Meeting of the British Phycological Society 9-11 January 2024 at the
University of Reading. (Gill Malin, UEA, attended).

East Wind Offshore Cluster Meeting on 10:00-14:00 Tuesday 13 February 2024 held at
Hethel Engineering Centre, Norwich. Gill Malin (UEA) and Richard Heal (Cefas) gave a
joint talk on ‘Seaweed in East Anglia’. 

Norwich Science Festival
23rd February 2024
The Forum, Norwich

https://norwichsciencefestival.co.uk/whats-on/the-state-of-our-oceans-charting-a-sustainable-course?start_time=2024-02-23T18.00
https://norwichsciencefestival.co.uk/whats-on/the-state-of-our-oceans-charting-a-sustainable-course?start_time=2024-02-23T18.00


  Category
  

  Data Layer
  

  Source
  

  Accessed
  

  Current
seaweed
aquaculture
  

  Norfolk Seaweed Limited
  

  Site footprint taken from KML
  file in marine licence application MLA/2020/00475 (https://www.gov.uk/check-marine-licence-register)
  

  26/01/2024
  

  Offshore
Wind Farms
  

  Operational OWF
    WindSiteAgreements_EnglandWalesAndNI_TheCrownEstate

  shapefile downloaded from The Crown Estate open data portal (https://opendata-
thecrownestate.opendata.arcgis.com/datasets/).
  

  12/05/2023
  

  Future OWF
  

  OWF Cables
    WindCableAgreements_EnglandWalesAndNI_TheCrownEstate

  shapefile downloaded from The Crown Estate open data portal (https://opendata-
thecrownestate.opendata.arcgis.com/datasets/).
    OWF Cables (Future)

  

  Marine
Protected
Areas
  

  Offshore MPAs
    c20230705_OffshoreMPAs_WGS84

  and Ramsar_EnglandPolygon shapefiles downloaded from the JNCC resource hub (JNCC Resource Hub)
  

  07/01/2024
  

  Ramsar sites
  

  Other Marine
Uses
  

  Recreational fishing
  

  Data was taken from the
  ENGLAND_SHORE_POLYS_ID shapefile from the Catchwise project (Cefas Data Portal - View)
  

  09/05/2023
  

  Transportation
  

  Ships Routeing Measures
  (IMO_Routeing_Measures_Areas.shp) downloaded from UK Hydrographic Office
  Marine Data Portal (Marine data sets - Access and
  download data from UKHO (admiralty.co.uk))
    08/01/2024

  

  Historic wreck sites
  

  Wrecks_and_Obstructions_Shapefile
  downloaded from UK Hydrographic Office Marine Data Portal (Marine data sets - Access and
  download data from UKHO (admiralty.co.uk))
  

  Military Range
  

  Data from the UKHO Licensing_Fast_track_Military_practice_areas
  available via ArcGIS Map Service
(https://tiles.arcgis.com/tiles/JJzESW51TqeY9uat/arcgis/rest/services/Licensing_Fast_track_Military_practice_areas/MapServer)
  

  25/01/2024
  

Annex 1: Supplementary Information for the Seaweed in East Anglia
Project maps

This document outlines additional metadata concerning the spatial data presented in the
Seaweed in East Anglia (SEA) project maps.
All maps were generated in ArcGIS Pro 2.9.0 using the coordinate reference system WGS84
(EPSG 4326). Sourced data layers were clipped to the SEA area of interest unless otherwise
specified.

1. Spatial Data Layers Used
Details of the spatial data used in Seaweed in East Anglia project maps is provided in Table 2.

Table 2. Source of spatial data layers used in the Seaweed in East Anglia project maps. 



  Category
  

  Data Layer
  

  Source
  

  
Accessed
  

Seaweed
Aquaculture
Suitability

See Section 2 below.

Background

SEA Area of Interest
  Polygon derived from the “United
  Kingdom” and “UKHO EEZ” features.
  

  NA
  

Territorial limits
UKHO EEZ
 
UKHO 12nm limit
 
UKHO 6nm limit
 

  UK Hydrographic Office
  Maritime Limits and Boundaries shapefile downloaded from UK Hydrographic
  Office Marine Data Portal (Marine data sets - Access and
  download data from UKHO (admiralty.co.uk)). UK EEZ, 12nm, and 6nm features were
  extracted from the shapefile.
  

10/04/2023

Ports
  Port locations from the
  Department for Transport UK Ports shapefile delivered via ArcGIS Map Service
https://services.arcgis.com/JJzESW51TqeY9uat/arcgis/rest/services/UK_Ports/FeatureServer
  

 
25/01/2024
 

United Kingdom
The outline of the UK was derived from the OS Merdian 2 Coastline which represents the mean high-water limit. 13/04/2022

2. Generation of the seaweed aquaculture suitability data layers.

The seaweed aquaculture suitability layers represent areas that have the best range of
environmental conditions for seaweed growth under open ocean farming conditions.
Please note that these data layers represent a guide to areas that have potential for
seaweed farming. Assessment of local site environmental variables is recommended. For
more details and environmental thresholds used, please see Capuzzo and MacMillan
(2024).

Suitability was assessed by classification of the environmental variables (see Table 3) as
either unsuitable (growth unlikely), suboptimal (limited growth) or optimal (ideal growth
conditions) and overlaying the classified layers to generate a suitability score of 0 (one or
more environmental variables were unsuitable), or a value between 1 (all environmental
variables were suboptimal for growth) and 2 (all environmental variables were optimal for
growth). All processing was performed in R (version 4.1.2) using the native resolution of the
source data layers. Final data layers were resampled to a c-square grid with a resolution of
0.05° using ArcGIS Pro to ensure alignment and consistency of gridded data. For mapping,
the suitability gridded data was sampled to a higher resolution (100m x 100m) using a
bilinear function in ArcGIS Pro 2.9.0.

Table 2 (continued). Source of spatial data layers used in the Seaweed in East Anglia project maps.



  Environmental Variable
  

  Data Source
  

  Resolution
  

  Accessed
  

  Maximum water temperature
  

  The sea surface temperature
  data was obtained from the Global Ocean OSTIA Sea Surface Temperature and Sea
  Ice Analysis dataset (SST_GLO_SST_L4_NRT_OBSERVATIONS_010_001) downloaded
  from https://marine.copernicus.eu/access-data/myocean-viewer). The annual 95th
  percentile was used as the maximum water temperature and the 5th percentile
  as the minimum water temperature. [Unit °C].
  

  0.05°
  x 0.05°
  

  21/09/2023
  

  Minimum water temperature
  

  Minimum water salinity
  

  Salinity data was taken from
  the Atlantic - European North West Shelf - Ocean Physics Analysis and
  Forecast dataset (NORTHWESTSHELF_ANALYSIS_FORECAST_PHY_004_013) downloaded
  from https://marine.copernicus.eu/access-data/myocean-viewer. [Unit psu].
  

  0.03°
  x 0.01°
  

  29/11/2023
  

  Light penetration
  

  The diffuse attenuation
  coefficient for blue/green light (Kd490nm) was obtained from NASA Global Ocean Color. Data was
converted to KdPAR
  using the equations in Saulquin et al 2013. The mean light penetration depth
  to 10% of PAR radiation was used. [Unit = m].
  

  0.04°
  x 0.04°
  

  30/11/2023
  

  Winter nutrient concentration
  

  Nutrient data from the
  Atlantic- European North West Shelf- Ocean Biogeochemistry Reanalysis
  (NWSHELF_MULTIYEAR_BGC_004_011) was used (https://marine.copernicus.eu/access-data/myocean-
viewer) to extract total oxidised
  nitrogen concentrations between 01/11/2019 to 31/12/2022. [Unit mmol per m3].
  

  0.11°
  x 0.07°
  

  29/11/2023
  

  Peak wave height
  

  Significant wave height was
  taken from the Atlantic - European North West Shelf - Ocean Physics Analysis
  and Forecast dataset (NORTHWESTSHELF_ANALYSIS_FORECAST_PHY_004_013)
  downloaded from https://marine.copernicus.eu/access-data/myocean-viewer. The peak wave height
was
  taken as 1.8 times the significant wave height. The annual 97.5th
  percentile was taken as the maximum peak wave height. [Unit m].
  

  0.03°
  x 0.01°
  

  29/11/2023
  

  Current speed
  

  The easterly and northerly
  current velocities was taken from the Atlantic - European North West Shelf -
  Ocean Physics Analysis and Forecast dataset
  (NORTHWESTSHELF_ANALYSIS_FORECAST_PHY_004_013) downloaded from
https://marine.copernicus.eu/access-data/myocean-viewer. The water current was
  resolved from the x and y velocities and the annual mean current speed was
  used. [Unit m per s].
  

  0.03°
  x 0.01°
  

  29/11/2023
  

  Substrate
  

  The bottom substrate
  [Substrate] and site exposure [Energy] were extracted from the UKSeaMap2018
  geodatabase (https://hub.jncc.gov.uk/assets/202874e5-0446-4ba7-8323-24462077561e) and gridded
onto 0.05°
  c-squares using ArcGIS Pro. [Unit category].
  

  0.05°
  x 0.05°
  

  09/12/2022
  

  Site Exposure
  

  SPIM
  
  

   The monthly average non-algal Suspended
  Inorganic Particulate Matter (SPIM) concentration on the UK shelf waters
(https://doi.org/10.14466/CefasDataHub.31) was used to calculate the
  maximum annual SPIM concentration. [Unit g per m3].
  

  0.015° x 0.01°
  

  29/11/2023
  

Table 3 . Source of environmental data used to assess seaweed aquaculture suitable for the SEA project.

Capuzzo, E. and MacMillan, I. (2024). Review of species and farming methods. Seaweed in East Anglia (SEA) project,
Cefas project code C8594, funded by Norfolk investment Framework.

Saulquin B., Hamdi A., Gohin F., Populus J., Mangin A. and d'Andon O.F. (2013) “Estimation of the diffuse
attenuation coefficient KdPAR using MERIS and application to seabed habitat mapping”, Remote Sensing of
Environment,128, 224-233 (https://doi.org/10.1016/j.rse.2012.10.002).



Annex 2: References and useful links

Sea Project Webpage. hethelinnovation.com/seaweed-in-east-anglia/

Best Practice Report and Current State Analysis of the Norfolk and UK Seaweed Sector in
2023. Published on 15/12/23. Written by Rikke Nagell-Kleven, Innovation Consultant at Hethel
Innovation, SEA Project Manager. Available at: hethelinnovation.com/seaweed-in-east-
anglia/best-practice-report-and-current-state-analysis/. 

Technical Brief on Species and Methods for Farming Appropriate to the Norfolk Coastal
Environment. Published on 08/02/2024. Written by Dr Elisa Capuzzo, Senior Ecosystem
Scientist at Cefas. Available at: hethelinnovation.com/seaweed-in-east-anglia/review-of-
species-and-farming-methods/ 

Mapping the Opportunity for Co-location. Published on 06/02/2024. Research was conducted
by Dr Richard Heal, Senior Environmental Spatial Analysist at Cefas Dr Elisa Capuzzo, Senior
Ecosystem Scientist at Cefas. Access all maps and supplementary information:
hethelinnovation.com/seaweed-in-east-anglia/mapping-the-opportunity-for-colocation/ 

Supply Chain Mapping and Logistics Report. Published on 26/01/2024. Written by Dr Tomás
Harrington, Associate Professor in Digitalisation and Operations Management, Innovation,
Technology and Operations Management Group, Norwich Business School, University of East
Anglia. Available at: hethelinnovation.com/wp-content/uploads/2024/01/SEA-
project_deliverable-3.1_FINAL-VERSION-25Jan-PDF.pdf 

Developing Competitive Supply Chains. Published on 26/01/2024. Written by Dr Tomás
Harrington, Associate Professor in Digitalisation and Operations Management, Innovation,
Technology and Operations Management Group, Norwich Business School, University of East
Anglia. Available at: hethelinnovation.com/wp-content/uploads/2024/01/SEA-
project_deliverable-3.2_FINAL-VERSION-25Jan.pdf 

Sustainable and socially responsible supply chains. Published on 06/02/2024. Written by Dr
Tomás Harrington, Associate Professor in Digitalisation and Operations Management,
Innovation, Technology and Operations Management Group, Norwich Business School,
University of East Anglia. Available at: hethelinnovation.com/wp-
content/uploads/2024/02/SEA-project_4.3_FINAL_020224.pdf

Mapping Key Facilities for Seaweed R&D. Published on 26/01/2024. Written by Prof. Sheng Qi,
Professor of Pharmaceutical Material Science and Technology at University of East Anglia.
Available at: hethelinnovation.com/wp-content/uploads/2024/01/Mapping-key-facilities-for-
seaweed-RD_5.1-SQ.pdf.

8. A Norfolk Based Seaweed Nursery. Published on 25/01/2024. Written by Rikke Nagell-
Kleven, Innovation Consultant at Hethel Innovation and Seaweed in East Anglia (SEA) Project
Manager. Available at: hethelinnovation.com/wp-content/uploads/2024/01/Regional-
Seaweed-Nursery-Scoping-Report-1.pdf   

9. Opportunity Areas for a Seaweed Cluster. Published on 26/01/2024. Written by Rikke
Nagell-Kleven, Innovation Consultant at Hethel Innovation and Seaweed in East Anglia (SEA)
Project Manager. Available at: hethelinnovation.com/wp-
content/uploads/2024/01/Opportunity-Areas-for-a-Seaweed-Cluster_FINAL.pdf 

This work has been possible thanks to the Norfolk Investment
Framework, Norfolk County Council.
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