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1. BACKGROUND  
The workshop Welfare & Ethics - Considerations for the production, live transportation & 
marketing, euthanasia and post-harvest processing of King Prawn (Penaeus vannamei) in the 
UK was held as part of The UK Sustainable King Prawn Project. A key element of this project explored 
issues around the welfare, ethics, and post-harvest processing of king prawn (white leg shrimp, Penaeus 
vannamei) relevant to establishing and supporting a major UK home-grown, RAS-based production sector. 
This was the second in a series of workshops which is considering a range of sector requirements, including 
a UK-based hatchery for post-larvae, workforce training & education needs, business technology, R&D 
innovation and public outreach and perceptions of aquaculture-produced, seafood products. 

What is the UK Sustainable King Prawn Project? Why does it matter?  

The 3-year UK Sustainable King Prawn (£2.5M) research and business impact project explored 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 circularity 
and improve cost efficiencies is under consideration. The project aimed to position the UK as a global 
frontrunner in this field and provide innovative business diversification opportunities for UK aquaculture 
and traditional agriculture.  

The project was led by the University of Exeter and had strong links with industry, including partnerships 
with aquaculture producers, Cargill, Sainsbury’s and Lyons Seafoods. It was 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 Illustration which visually summarises the project’s rationale, 
ambition and activities. 

2. INTRODUCTION  
The workshop was held on Wednesday 15th May 2024 as a Hybrid event, both in-person and online. 
Fourteen participants joined in-person, and four online. It was led and supported by six representatives of 
The UK Sustainable King Prawn Project team. The event was held in parallel with the industry conference 
Aquaculture UK 2024 being held in Aviemore at the same time. 

Workshop participants represented a wide cross-section of stakeholder interests, including:  
• UK king prawn and crustacean producers 
• Fish buyers, processing and sales sector  
• Genetics and diagnostics testing   
• Crustacean welfare research  
• Aquaculture agri-tech sector 

 
3. METHODOLOGY  
The MoSCoW prioritization technique was used to structure the workshop activities. This process is 
commonly used in project management to help prioritise tasks, requirements, or features. It can help to 
facilitate communication amongst stakeholders and be used to benchmark positions, develop shared 
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understandings and identify the most critical aspects required for a project’s success. Its name is an 
acronym derived from the four steps in the categorisation process: 

1. Must Have: Critical requirements essential for success and considered non-negotiable. 
2. Should Have: Important but not critical. They would add significant value but are not essential. Their 

absence would be notable, but not critical. 
3. Could Have: Desirable, but not essential. Their exclusion or delay would not significantly impact on 

success. 
4. Won't Have: Least critical for success, or outside of the scope at the current stage.  

 
Within our workshop, the final category of the MoSCoW prioritisation process, Won't Have, was 
interpreted differently, as compared to how it is used in a more traditional project management context. 
Within our workshop, this category was interpreted as a clear statement of intent – Will Not Have - as 
opposed to being a less clear statement of about not wanting something at this stage, or it being least 
critical for success. Examples of issues stakeholders reported in our workshop as Will Not Have were: (1) 
‘eye stalk ablation’ (in relation to animal welfare); (2) ‘asphyxia’ (prawn euthanasia); and (3) ‘modern 
slavery’ (human labour conditions).    

4. PROCESS  
In-person participants were randomly split into two separate groups and the online participants formed a 
third group. A recording structure for the MoSCoW prioritisation activity was set up for each group using 
the online tool Padlet. Representatives from the project worked with each group to chair discussions and 
record comments in relation to the following four sets of issues:  

1. Welfare & Ethics – during production 
o Cannibalism 
o Disease 
o Optimal conditions for crustacean growth/health 
o Eyestalk ablation – standard production for how many species involve this procedure. 

 

2. Welfare & Ethics – transportation & live marketing 
o Capture stress 
o Confinement stress during transport versus aggression/cannibalism at low density 
o Water quality during transport - dissolved oxygen [O2], carbon dioxide [CO2] alkalinity [pH], 

un-ionised ammonia [NH3] 
o Acute transfer to new environments 

 

3. Welfare & Ethics – euthanasia 
o Current methods used: ice, electrocution, asphyxia (e.g. wild-capture netting) 
o Pain  
o Lack of established methods of anaesthesia 
o Lack of established methods of analgesia (due to non-vertebrate nervous system) 
o Ethical issues may conflict with product quality issues (e.g. taste/freshness etc.) 

 

4. Ethics - post-harvest processing & sales 
o Current practices and regulations used globally 
o Deshelling/cooking 
o Distribution 
o Number of freeze/thaws 
o LCA (Life Cycle Analysis – environmental and social) 



 

Public version, page 3 

 

These four sets of issues were considered in relation to the entire production cycle, from broodstock 
conditioning to PL production, the grow out phase, euthanasia or onto live transportation and marketing, 
and post-harvest processing and sale. Figure 1 outlines the compete production cycle, and Key Decision 
Points within it, relating to Welfare and Ethics issues.  

Figure 1. Welfare and Ethics issues in King Prawn production cycle - framework and Key Decision Points.  

 

 

A number of factors influence welfare and ethics considerations at Key Decision Points (KDP) within the 
production cycle. These are:   

1. Overall approach to farm management – influenced by: (a) thresholds for acceptance/willingness to 
accept suffering; (b) balance between production productivity and Welfare and Ethics issues; (c) the 
importance of financial and consumer and public-acceptance drivers; and (d) regulatory constraints.  

2. Production environment – influenced by decisions about water quality, stocking densities, nutrition 
regimes.   

3. Inputs to production process – influenced by decisions about medication, use of probiotics and 
nutrition.  
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4. Human treatment approach - influenced by decisions within the production environment and live 
transportation. 

5. Human euthanasia approach - influenced by decisions about acceptable levels of suffering, taste, 
production quality and price. 

6. Receiving environment - influenced by decisions about outputs from the production process.  

 

Consideration was given during the workshop to both animal and human welfare. Human welfare was 
further thought of in terms of both the effect on people involved in the production process (both in the 
emerging UK and traditional overseas sectors), and those affected beyond the immediate production 
environment, for example, in the local economy and effect on people and wider environment outside the 
production cycle.  

5. RESULTS  

5.1 Overview 
In total, 82 prioritisation issues were identified and an additional 28 comments recorded (Figure 2, Table 2). 
Groups 1 and 2 identified a similar number of prioritisation issues (20 and 22 respectively), whilst Group 3 
raised nearly double that number (40). The most additional comments were made by Groups 1 and 3 (14 
and 12 respectively).  

Figure 2: Number of prioritisation issues and comments, by group.  

 
 

Table 2: Number of prioritisation issues and comments, by group.  
 

no. of 
prioritisation 

issues 

% of total no. of  
comments 

% of total 

group 1 20 24% 14 50% 
group 2 22 27% 2 7% 
group 3 40 49% 12 43% 
all stages 82 100% 28 100% 
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5.2 Stage in production cycle 
The majority of prioritisation issues identified related to the during production phase (35 out of 82; 43%) 
(Table 3). Approximately half that number of prioritisation issues were raised in relation to each of the 
other three stages, i.e. live transportation and marketing (16; 20%), euthanasia (17; 21%) and post-harvest 
processing & sales (14; 17%). Half of all additional comments made related to the post-harvest processing 
& sales stage (14 out of 28; 50%), with a quarter relating to euthanasia (7; 25%) and just under one-fifth (5; 
18%) relating to live transportation and marketing.  

 

Table 3: Number of prioritisation issues and comments, by stage in production cycle.  
 

no. of 
prioritisation 

issues 

% of total no. of  
comments 

% of total 

during production 35 43% 2 7% 
live transportation & marketing 16 20% 5 18% 
euthanasia 17 21% 7 25% 
post-harvest processing & sales 14 17% 14 50% 
all stages 82 100% 28 100% 
 

It was notable that the number of prioritisation issues raised about welfare and ethics issues the during 
production phase was approximately double that raised about each of the other phases (live transport & 
marketing, euthanasia and post-harvesting & sales). This may reflect the complexity of the during 
production phase, which involves multiple sub-stages (i.e. broodstock husbandry, PL production and on-
growing to harvesting size) as compared to the other stages which have a narrower focus.  

Of the total number of additional comments made, half related to the post-harvesting & sales phase and 
the remainder mainly related to the live transportation & marketing and euthanasia phases. This focus of 
comments on post-harvesting & sales may reflect the range of potential approaches and uncertainties 
around the handling, sale and marketing of UK-grown product, which is not yet a commercial reality.  

5.3 MoSCoW prioritisation  
Of the total 82 prioritisation issues raised in total during the workshop, nearly half (46%) were defined as 
Must Have (38; Figure 3). One quarter (24%; 29) were defined as Should Have and one seventh (15%; 12) as 
Could Have. Finally, one tenth (10%; 8) were defined as Will Not Have.  

These responses show the strength of positive assertion about what Must, Should and Will Not be had (85% 
of issues), as compared to being defined with the less strong classification of Could Have (15%).  

Figure 3: Number (and percentage) of issues, by MoSCoW prioritisation process.  
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The results of the MoSCoW prioritisation process can be further categorised into stages (Figure 4, Table 4):  

• Of the 38 issues raised with a Must Have prioritisation, the largest number, nearly two-fifths (39%; 
15 out of 38) related to the during production phase. Approximately one-third (29%; 11) related to 
euthanasia and one-quarter (24%; 9) to live transportation and marketing. The few remaining 
Must Have issues related to post-harvest processing & sales (8%; 3).  

• Of the 24 issues with a Should Have prioritisation, over half (54%; 13) related to the during 
production phrase. Only 5 related to live transportation and marketing, and the remaining 6 were 
split evenly between euthanasia (3) and post-harvest processing & sales (3).  

• The 12 issues raised with a Could Have prioritisation mainly related to during production (5) and 
post-harvest processing & sales (5) and 1 related to each of the other phases  

• And finally, the eight (8) Will Not Have issues were more evenly spread across all stages of the 
production cycle.  

There was a dominance of prioritisation issues during production classified as Must Have and Should 
Have, and a similar strength of prioritisation for issues relating to live transportation & marketing. At the 
euthanasia stage, Must Have issues dominated.  

 

Figure 4: Number of issues and comments, by MoSCoW prioritisation process and stage in production 
cycle.  
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Table 4: Number of prioritisation issues, by MoSCoW process and stage in production cycle.  
 

Must  
Have 

Should  
Have 

Could  
Have 

Will Not  
Have 

Total  

 No. of issues 
during production 15 13 5 2 35 
live transportation & marketing 9 5 1 1 16 
Euthanasia 11 3 1 2 17 
post-harvest processing & sales 3 3 5 3 14 
all stages 38 24 12 8 82 
 % of total 
during production 39% 54% 42% 25% 43% 
live transportation & marketing 24% 21% 8% 13% 20% 
euthanasia 29% 13% 8% 25% 21% 
post-harvest processing & sales 8% 13% 42% 38% 17% 
all stages 100% 100% 100% 100% 100% 

 

 

5.4 Implementation requirements 
Following the workshop the prioritisation issues were categorised according to the following set of 
implementation requirements. A single issue could be categorised in one or multiple of the following 
categories:   

⮚ GOVERNANCE – issues requiring legal governance and identification of responsible body.  
⮚ ACCREDITATION – issues suited to accreditation or assurance standards.  
⮚ MEASUREMENT – aspects requiring measurement and development of measurement criteria.  
⮚ UNKNOWN – issues which are not yet sufficiently understood, known and/or calibrated.  

The Venn diagram below (Figure 5) shows the number and overlap of prioritisation issues by 
implementation requirement category. Of the total number of times (162 times) the issues were placed in 
one or more implementation categories, 36% of times the issues related to measurement, 28% to legal 
governance, 20% related to an issue not yet being fully understood (unknown), and 15% to accreditation or 
assurance standards.  

The largest number of issues (26, out of a total of 82) placed in any individual section of the Venn diagram 
was for issues defined as having the concurrent implementation requirements of needing legal governance, 
the development of criteria and parameters for measurement, and needing further research as they are 
not yet fully understood, known or calibrated (unknown). The second largest section on the Venn diagram 
(12 issues) was for issues categorised as having the single implementation requirement of governance, 
followed by eight (8) issues requiring both accreditation and measurement, and another eight (8) requiring 
either governance and/or accreditation. Four (4) issues were identified as needing all four implementation 
requirements simultaneously.  

It is notable that just under half (46%) of issues raised by workshop participants related to the need for 
governance and/or accreditation, and just over half of issues (56%) related to measurement, definition and 
not yet being understood. Given that 85% of issues were classed as being Must, Should or Will Not Have, 
there is much yet to do to enable development of the king prawn production sector in terms of governance 
(legal and standards) and definition of what needs to be measured, how and what yet still needs to be 
researched. 
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Figure 5: Venn diagram of number 
and overlap of prioritisation issues, 
by implementation category.  

 
Note: The percentages shown reflect the number of times an issue was recorded in each implementation category, 
and where issues could be recorded in multiple implementation categories.  

 

5.5 Technology requirements 
The workshop responses were also categorised according to the following technologies required to 
address, adopt or implement the issues:  

⮚ EXISTING – issues which can make use of existing technologies.  
⮚ TRANSFER – issues which could use technology transferred from other industries or sectors.  
⮚ NEW – issues requiring the development of new technologies.  

Of the total number of times (113 times) the issues were placed in one or more technology categories, 64% of 
times technologies could be transferred from other industries or sectors. A further 27% of times the issues 
could be addressed with existing technologies and 9% of times new technologies would need to be 
developed.  

The largest number of issues in any individual section of the Venn diagram was 40 (out of a total of 82 
issues). This was for issues defined as requiring technology which could be transferred from other 
industries or sectors. A further 17 issues were defined as requiring existing and/or transferred technologies 
and nine (9) as requiring either new and/or transferred technologies. Six (6) issues were identified as 
simultaneously requiring a combination of both new, existing and/or transferred for implementation.  

 

Figure 6: Venn diagram of number and 
overlap of prioritisation issues, by 
technology requirement.  

 
Note: The percentages shown reflect the number of times an issue was recorded in each technology requirement 
category, and where issues could be recorded in multiple implementation categories.   
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6. ANALYSIS 

6.1 Introduction  
The following sections summarise the prioritisation issues recorded at each stage in the production cycle. 
Figures 7 to 10 show the proportion of issues by implementation requirement, and also by technology 
requirement. Tables 5 to 8 summarise the key prioritisation issues recorded at each stage of the production 
cycle by MoSCoW prioritisation, and they also indicate the anticipated implementation and technology 
requirements relating to each summarised issue.  

The complete set of observations recorded by each participant group (via the online Padlet ‘whiteboards’) 
are shown in Appendix 2 (Tables 1-4).  

6.2 During production  
Issues requiring either governance and/or accreditation accounted for nearly half (28% and 21% 
respectively; 49% in total) of all issues raised at the during production stage (Figure 7a). One third (33%) of 
issues require some form of measurement and nearly one-fifth (18%) included elements that are, as yet, 
unknown.  

Over half (58%) of issues during production could potentially be implemented by technology transfer from 
other sectors and two fifths by existing technologies (40%; Figure 7b). A much smaller proportion (2%) were 
thought to require the creation of new technology (2%).  

Figure 7: During production: Proportion of prioritisation issues, by (a) implementation and (b) 
technology requirement.  

 
 

Table 5 summarises the key prioritisation issues during production.  

Must Have issues focused strongly on governance and accreditation relating to:  

• Developing mandatory protocols and Standard Operating Procedures for disease monitoring and 
control.  

• Developing legal definitions for welfare standards for all forms of production in the cycle (i.e. 
broodstock, PLs and on-growing).  

• Developing voluntary accreditation, certification and/or assurance schemes (alongside mandatory 
requirements), and their extension to include other features of production, such as the use of 
renewable sources of power and heat.  

• UK production of PLs to ensure a consistent and reliable supply to enable the sector to develop.  
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Measurement and un-known issues focused on:  

• Developing all forms of measurement - what are we measuring? how can we measure? ways to 
measure welfare?  

• Developing knowledge and methods for enumeration of animals and understanding survival rates 
(including links between stocking density, water quality, differing production systems (biofloc ‘v’ 
clear water), disease, aggression and cannibalism).   

• Establishing measures of prawn welfare and other indicators beyond mortality (e.g. behaviour, 
welfare index, links to quality). 

• Developing record keeping (e.g. for stocking densities, production inputs, data across phases, 
growth rates, Feed Conversion Ratios, mortalities, morbidities, cannibalism).  

• Establishing protocols for data use/sharing. 
• Introducing automation to increase measurement accuracy.  

The technology required to support the establishment of these issues could mainly be transferred from 
other sectors/industries or already exists, however new Accreditation, Assurance, or Certification 
Standards may need to be developed for UK RAS production settings.  
 
Should Have issues focused on the governance and accreditation relating to:  

• Responsible, low-impact and sustainable feed sources (with certification).  
• Choice of high-welfare PLs supply (from controlled broodstock, with no eye stalk ablation) including 

UK production, with assurance standards. 
• Sourcing matrix for inputs.  
• Circular use of waste and co-products (e.g. chitin).  

Measurement and un-known issues focused on:  

• Standardised assessment of health and condition.  
• Monitoring of disease emergence (especially where insect protein is incorporated).  
• Clear biosecurity protocols at farm levels and block-chain recording.  
• Size grading. 
• Technology for continuous stock monitoring.  
• Validation of prawn behaviour and physiology knowledge within commercial aquaculture settings.  

Existing technology already exists to support development of the governance and accreditation issues and 
could be transferred to support issues relating to measurement and the un-known.  
 
Could Have issues, identified as needing the full combination of governance, accreditation, measurement 
and discovery of the un-known to support their implementation, focused on:  

• Developing standards for water quality. 
• Developing guidelines for water quality, nutritional requirements, housing and behavioural needs.  
• Creation of a UK ‘disease-free’ production status.  

 
Creation of a UK PL supply chain and development of technology for underwater stock monitoring, were 
both recorded in this category, as well as being Should Have issues. Existing and transferred technology 
could support development of these Could Have issues, although new technology may need developing to 
set and monitor standards for water quality, nutritional requirements, housing and behavioural needs.  
 
Eye stalk ablation was identified as the only Will Not Have issue during production. It will require 
governance to implement and could be supported by either existing or transferred technology. An 
additional comment was made asking ‘What does welfare mean to the general public?’ 
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Table 5: During production: Prioritisation issues, by implementation and technology requirement. 

 IMPLEMENTATION 
REQUIREMENTS 

TECHNOLOGY 
SOURCE 

 Gover-
nance 

Accred-
itation 

Measu-
rement 

Un-
known 

Exist-
ing 

Trans-
fer 

New 

MUST HAVE 
Understand welfare & condition implications, at 
each RAS production stage and ways to measure  

       

Welfare Standards, and defined ways to measure         
Mandatory protocols/Standard Operating 
Procedures for disease monitoring and control 

       

Accreditation/Assurance/Certification Standards         
Define other measurements needed and methods         
Automation to increase data collection accuracy        
Record keeping/Data use and sharing protocols        
Post-Larvae (PL) hatchery production within UK         
Renewable power & heat to minimise RAS costs        

SHOULD HAVE 
Responsible/sustainable feed source        
Best welfare PL; no eye-stock ablation         
Increased choice of PL supply sources        
PL supply chain follows UK industry standards         
Control of hatchery welfare & broodstock 
maturation 

       

Sourcing matrix for all inputs         
Circular use of waste / co-products        
Monitoring of disease emergence         
Grading to prawn size to reduce variation         
Validation and understanding of prawn behaviour 
and physiology within commercial setting  

       

Technology for continuous stock monitoring         
Standardised health and condition assessment         
Farm level biosecurity protocols & blockchain 
monitoring 

       

COULD HAVE 
UK PL supply chain        
Standards for water quality         
Guidelines for water quality, nutritional 
requirements, housing and behavioural needs 

       

UK disease-free production status         
Technology for underwater stock monitoring        

WILL NOT HAVE 
Eye stalk ablation         
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6.3 Live transportation & marketing 
Issues requiring either governance and/or accreditation accounted for one third (28% and 6% respectively; 
34% in total) of all issues raised at the live transportation & marketing stage (Figure 8a). Just over one third 
(38%) of issues require some form of measurement and just under one third (28%) included elements that 
are, as yet, unknown.  

Around one third (32%) of live transportation & marketing issues could potentially be implemented by 
technology transfer from other sectors and two thirds (68%) by existing technologies (Figure 8b). No issues 
were thought to require the creation of new technology.  

Figure 8: Live transportation & marketing: Proportion of prioritisation issues, by a) implementation and 
b) technology requirement.  

 
 

Table 6 summarises the key prioritisation issues during live transportation & marketing.  

Must Have issues focused strongly on governance and accreditation of standards and protocols for:  

• Importation into the UK, harmonised across the UK regions.  
• Transportation across UK, harmonised across the UK regions with biosecurity controls (e.g. 

knowledge of sources, screening processing, water quality matching between sites).  
• Acclimatisation post-transportation.  
• Reporting systems (for mortality).  

Measurement and un-known issues focused on:  

• Developing the above standards and protocols.  
• Block-chain record-keeping, to ensure disease-free status and control.  
• Developing knowledge of drivers of mortality, stress, welfare & effect on condition - during 

transportation & when moving between systems – and ways of monitoring stress.  
• Scientific validation of protocols and Standard Operating Procedures and protocols.  

 
The technology required to support the establishment of these Must Have issues could mostly be 
transferred from other sectors/industries or, in some cases, already exists.  
 
Should Have issues focused on the governance and accreditation relating to:  

• No imports of live PLs.  
• Systems for transporting live animals, to ensure optimal condition maintenance and best welfare.  
• Standardised protocols and SOPs for post-transport acclimatisation into different settings.  
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Measurement and un-known issues focused on developing:  

• Data recording systems for welfare and post-transport acclimatisation into different settings.  
• Knowledge of welfare benefits of transporting UK-grown PLs, as compared to imported PLs.  
• Knowledge of ethical implications of transportation (on physiology & behaviour), at different stages 

of production.  

The technology required to support the establishment of these Should Have issues could mostly be 
transferred from other sectors/industries or, in some cases, already exists. The only Could Have issue 
raised was quarantine, which would require the development of governance and knowledge as yet unknown 
to implement. The only Will Not Have issues raised was live dry transport which, again, would require 
governance to implement.  
 

The following additional comments made were:  

• Most live transportation will be of PLs from the hatchery to production sites.  
• A small number of juveniles/adults will be transported for research projects. 
• PL issues generally relate to the distance being transported and delays (e.g. due to customs 

clearance problems when importing). The only solution to this issue is to establish UK PL hatchery 
production.  

• Some consumer/restaurant demand exists for the delivery of live adult king prawns, which presents 
many problems, with similar issues to live carp transportation.  

• Lessons could be learned from the capture fishing industry which routinely transports live product 
overseas.  
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Table 6: Live transportation & marketing: Prioritisation issues, by implementation and technology 
requirement. 

 IMPLEMENTATION 
REQUIREMENTS 

TECHNOLOGY 
SOURCE 

 Gover-
nance 

Accred-
itation 

Measu-
rement 

Un-
known 

Exist-
ing 

Trans-
fer 

New 

MUST HAVE 
Standardised legislation and controls during 
importation to UK  

       

Standardised protocols and SOPs for 
transportation across UK for biosecurity  

       

Standardised protocols and SOPs for 
acclimatisation post-transportation across UK  

       

Standardised reporting systems for mortality, etc.        
Block-chain record keeping for disease control         
Knowledge of drivers of mortality, stress, welfare 
& effect on condition - during transportation & 
when moving between systems 

       

Ways of monitoring stress        
Scientific validation of protocols and SOPs        

SHOULD HAVE 
No imports of live PLs         
Systems for transporting, to ensure optimal 
condition maintenance and best welfare 

       

Standardised protocols and SOPs for post-
transport acclimatisation into different settings 

       

Knowledge of welfare benefits of transporting 
UK-grown PLs, as compared to imported PLs 

       

Knowledge of ethical implications of 
transportation (on physiology & behaviour), at 
different stages of production 

       

COULD HAVE 
Quarantine         

WILL NOT HAVE 
Live dry transport         
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6.4 Euthanasia  
Issues requiring either governance accounted for nearly one third (28%) of all issues raised at the live 
transportation & marketing stage (Figure 9a). No issues were raised requiring assurance. Over two fifths 
(44%) of issues required some form of measurement and under one third (28%) included elements that are, 
as yet, unknown.  

Around one tenth (11%) of live transportation & marketing issues could potentially be implemented by 
technology transfer from other sectors and the majority (89%) by existing technologies (Figure 9b). No 
issues were thought to require the creation of new technology.  

Figure 9: Euthanasia: Proportion of prioritisation issues, by a) implementation and b) technology 
requirement.  

 
 

Table 7 summarises the key prioritisation issues during euthanasia.  

Must Have issues focused on governance and accreditation issues for:  

• Developing a legal framework & protocols for approved stunning & euthanasia method(s).   
• Developing scientifically robust, standardised protocols for humane stunning and euthanasia.  

Measurement and un-known issues focused on developing knowledge of:  

• Animal welfare and ethics implications of (humane) stunning and euthanasia methods, including 
electrocution and ice-slurry.  

• Product quality implications of stunning and euthanasia methods.   
• Health and safety implications of stunning and euthanasia methods for workforce.  

 
Should Have issues relating to governance and related to developing guidance on locations and settings for 
euthanasia. Measurement and un-known issues related to developing:  

• Consensus on animal welfare implications for euthanasia methods 
• Knowledge of how euthanasia options impact on transport requirements & public perception.  
• Knowledge of effect of euthanasia methods on flavour, quality, and need for depuration. 

The technology required to support the establishment of these Should Have and Must Have issues could be 
transferred from other sectors/industries. The only Will Not Have issue was asphyxia and this required 
governance to implement.  
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Table 7: Euthanasia: prioritisation issues, by implementation and technology requirement. 

 IMPLEMENTATION 
REQUIREMENTS 

TECHNOLOGY 
SOURCE 

 Gover-
nance 

Accred-
itation 

Measu-
rement 

Un-
known 

Exist-
ing 

Trans-
fer 

New 

MUST HAVE 
Legal framework & protocols for approved 
stunning & euthanasia method(s)  

       

Scientifically robust, standardised protocols for 
humane stunning and euthanasia 

       

Knowledge of animal welfare and ethics 
implications of stunning and euthanasia methods 

       

Knowledge of product quality implications of 
stunning and euthanasia methods  

       

Knowledge of health and safety implications of 
stunning and euthanasia methods for workforce 

       

SHOULD HAVE 
Guidance on locations/settings for euthanasia         
Consensus on animal welfare implications for 
euthanasia methods 

       

Knowledge of how euthanasia options impact on 
transport requirements & public perception 

       

Knowledge of effect of euthanasia methods on 
flavour, quality, need for depuration.  

       

COULD HAVE 
Knowledge of optimal anaesthesia method for 
representative sampling 

       

WILL NOT HAVE 
Asphyxia        
 

The following additional comments made were:  

• Electrical stunning followed by ice-slurry is currently considered the most effective method of 
euthanasia. However, some prawns in batches are not completely stunned with this method.  

• Electrical stunning does not work well in seawater, so acute transfer to freshwater (i.e. within 
minutes) has been used to enable the electrical stunning. 

• Dry stunning can be used but can create burn marks (which need to be removed before marketing). 
• Talking with the major buyers would give insight based on customer viewpoints on euthanasia.  
• It is important to engage with animal welfare groups & retailers and understand the limits of public 

acceptance and public licence.  
• Transparency and education are important.  
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6.5 Post-harvest processing & sales 
Issues requiring either governance and/or accreditation accounted for nearly two thirds (29% and 29% 
respectively; 58% in total) of all issues raised at the live transportation & marketing stage (Figure 10a). One 
third (32%) of issues require some form of measurement and just 10% included elements that are, as yet, 
unknown.  

A small proportion (10%) of live transportation & marketing issues could potentially be implemented by 
existing technology whilst transfer from other sectors accounted for half (50%) of issues (Figure 10b). Just 
over one third (38%) were thought to require the creation of new technology.  

 

Figure 10: Post-harvest processing & sales: Proportion of prioritisation issues, by a) implementation and 
b) technology requirement.  

 
 

Table 8 summarises the key prioritisation issues during post-harvesting & sales.  

Must Have issues focused on governance and accreditation issues for:  

• Transparency over post-harvest processing techniques.  
• Creation of a new market for UK grown ‘never frozen’ product.  

Measurement and un-known issues focused on developing knowledge of:  

• Creating a new market for UK grown ‘never frozen’ product, including knowledge of ‘never frozen’ 
effect on quality and shelf-life. 

• Life Cycle Analysis for UK grown product, which will be primarily driven by feed.  

New and transferred technologies will be required to develop this new market.  

Should Have issues focused on accreditation and measurement issues for:  

• Establishing a provenance trail & quality profile for UK product 
• Certification for welfare & quality  
• Indicators for product (Specific Pathogen-Free, Anti-Microbial Resistance & contaminant-free, 

nutrient profile)  
• By-product collection at different phases/stages.  

Transferred technologies will be required to develop these issues and new technology may be needed for 
byproduct collection.  
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Could Have issues focused on governance, accreditation and measurement for:  

• Establishing an import duty on overseas product, based on environmental impact of sub-optimal 
practices.  

• Subsidies to support the development of a new UK production sector.  
• Establishing a 'never frozen' or ‘one freeze/thaw’ policy for UK product.  
• Developing an Accreditation Scheme for UK product.  
• Induced moulting to create soft-shell1 product.  

The technology required to develop these issues could be a mix of existing, transfer and new.  

And finally, Must Not Have issues, which could also require a mix of existing, transferred and new 
technology, were:  

• Modern slavery in the workforce.  
• Chlorination or additives.  
• Export of UK product for cheaper processing overseas.  

The most additional comments were made about this stage in the production cycle, and include:  

• The UK market is currently for supermarkets (90% peeled; 20% raw and 80% cooked) and 
restaurants (100% whole; 100% whole). 

• The most profitable product form from the producer’s perspective is that with the simplest 
processing, i.e. shell on, vacuum packed and shipped to retailers. However, the value of the shell for 
chitosan production (and income) may change this. 

• We need to know more about the end market user for UK prawn, as this will influence the number of 
freeze-thaws. 

• Producers need both fresh and frozen options to allow for the flexibility of market demands and can 
design their systems to hand both options.  

• It can be difficult for small-scale operators to be accepted by the market place. Can't get 
accredited by SALSA (Safe and Local Supplier Approval), and too small to get British Retail 
Consortium accreditation. 

• We need to establish processing units, companies and processes in UK, which could be centralised or 
take a co-operative form.  

• We need to use block-chain reporting.  
• We need to engage buyers (and in turn consumers) to understand the market.  
• We could use marketing and branding to sell UK product as being a higher quality than imports.  
• Consumer taste testing, influencers, celebrity endorsements – will support the sector.  
• Inefficient process journey, which is carbon-heavy, could undermine the UK product’s environmental 

credentials.  
• Need to engage industry body Seafish, Government, NGOs, Shellfish Association of Great Britain 

and Association of Scottish Shellfish Growers.  
• Need to optimise existing infrastructure, e.g. de-shelling of scampi/nephrops. 
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Table 8: Post-harvesting & sales: Prioritisation issues, by implementation and technology requirement. 

 IMPLEMENTATION 
REQUIREMENTS 

TECHNOLOGY 
SOURCE 

 Gover-
nance 

Accred-
itation 

Measu-
rement 

Un-
known 

Exist-
ing 

Trans-
fer 

New 

MUST HAVE 
Transparency over post-harvest processing 
techniques 

       

New market for UK grown ‘never frozen’ product        
Life Cycle Analysis        
Knowledge of ‘never frozen’ effect on quality and 
shelf-life 

       

SHOULD HAVE 
Provenance trail & quality profile for UK product        
Certification for welfare & quality         
Indicators for product         
By-product collection at different phases/stages        

COULD HAVE 
Import duty on overseas product, based on 
environmental impact of sub-optimal practices 

       

Subsidies for new UK production sector        
'Never frozen' policy for UK product         
‘One freeze/thaw’ policy for UK product        
Accreditation Scheme developed for UK product        
Induced moulting to create soft-shell1 product        

WILL NOT HAVE 
Modern slavery in workforce        
Chlorination or additives        
Export product for cheaper processing         
 

A final set of observations were recorded at the end of the workshop, as issues for further consideration:  

• Management of waste streams and co-products.  
• Importance of chitin in moults throughout the animals’ lifetime.  
• “What is our market size (for UK king prawn production)?” 
• “Social license issue.... consumers must understand the UK product.”  
• “We must demonstrate the UK-grown product’s Unique Selling Point (USP) compared to overseas 

product.”  
• Price point for UK product.  

  

 
1 Soft shell prawns are prawns that have recently moulted and have not yet grown into their new shell.  
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SUMMARY 
The workshop explored welfare and ethical considerations across the full UK king prawn (Penaeus 
vannamei) production cycle—from broodstock to post‑harvest—through a MoSCoW prioritisation process. 
Across all stages, participants identified 82 prioritisation issues and 28 comments, revealing a strong 
emphasis on mandatory requirements and clear ethical boundaries. Nearly half of all issues were 
categorised as Must Have, underscoring broad agreement on baseline welfare needs and governance 
structures required to support an emerging UK industry. 

The analysis reviewed priorities at each production stage and mapped them onto implementation needs 
(governance, accreditation, measurement, unknowns) and technology sources (existing, transferred, new). 
Across the entire cycle, most issues required measurement tools and clear governance, and many could be 
met using transferred technologies, reflecting the sector’s early stage of development. 

During Production 

This stage produced the highest number of issues (35)—reflecting its complexity and the number of welfare 
decision points. Approximately half of all concerns required governance and/or accreditation, indicating 
that a regulatory and standards framework is fundamental to UK production. Around a third required new 
measurement approaches, and 18% related to areas that remain scientifically unknown. 

Technologically, 58% of issues could use transferred technology (e.g., from other aquaculture sectors) and 
40% could use existing tools. Just 2% required entirely new technology. 

Must Have priorities included: 

• Legally defined welfare standards for all production phases. 
• Mandatory disease monitoring protocols and SOPs. 
• Accreditation/certification systems tailored for UK RAS prawn production. 
• Establishing UK post‑larvae (PL) production to ensure biosecurity and supply reliability. 
• Developing measurement frameworks (behavioural indicators, welfare indices, stock enumeration). 
• Automation to improve data collection accuracy. 

Should Have and Could Have issues emphasised sustainable feed standards, ethical PL sourcing (no eyestalk 
ablation), waste circularity, behavioural validation in commercial settings, and establishing water quality 
standards. The only Will Not Have issue at this stage was eyestalk ablation, signalling a strong ethical 
boundary. 

Live Transportation & Marketing 

This stage generated 16 issues, with roughly one‑third relating to governance, and similar proportions 
requiring measurement or involving unknowns. Most issues (68%) could be met using existing technologies. 

Key Must Haves centred on: 

• Standardised UK-wide legislation and SOPs for importation, transport, biosecurity, acclimatisation, 
and mortality reporting. 

• Blockchain record‑keeping to ensure disease‑free status. 
• Understanding and monitoring stress, mortality drivers, and condition during transport. 

A strong ethical rejection of live dry transport formed a Will Not Have. The group also stressed that UK PL 
production would eliminate many transport-related welfare issues. 
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Euthanasia 

Euthanasia raised 17 issues, dominated by Must Have requirements, especially for governance and 
measurement. No new technology was considered necessary—existing or transferred methods were 
thought sufficient. 

Priorities included: 

• Legal frameworks defining acceptable humane methods. 
• Scientifically validated SOPs for stunning and killing. 
• Evaluation of welfare, product quality, and worker safety implications of methods such as electrical 

stunning and ice‑slurry. 
• Asphyxia was a clear Will Not Have. 

Post‑Harvest Processing & Sales 

This stage produced 14 issues and the highest number of comments. It had the highest emphasis on 
governance and accreditation (58%), and one‑third involved measurement needs. Notably, 38% required 
new technology, especially for by‑product handling and new product categories. 

Key Must Haves included: 

• Transparency in processing methods. 
• Creation and validation of a “never frozen” UK product category. 
• Life Cycle Analysis (LCA) specific to UK production. 

Strong ethical boundaries were set against modern slavery, chlorination/additives, and exporting UK 
prawns for cheap overseas processing. 
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APPENDIX 1: 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 CO2 emissions, and often uses environmentally unsustainable practices, e.g., destroying up to 80 % 
of nations' mangrove forests which absorb and trap more CO2 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: 

• 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. (#1+#2; Figure 
1. Project illustration). 
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• 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. (#3 on 
illustration).  

• 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).  

 

 



 

Public version, page 24 

Figure 1. Project Illustration 

 

 

 


