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The Report

This report has been prepared in order to demonstrate quantitatively and qualitatively how
the economic performance of existing aquaculture businesses in England, Wales and
Northern Ireland may be improved and capacity of the industry increased.

It explores the present status of the industry, its distribution and contribution of the industry,
its competitive strengths and weaknesses, and the measures — applied via government,
market structure or other group — that would lead to sectoral growth in England, Wales and
Northern Ireland.

The report is broad in scope, covering all forms of aguaculture and associated activities, and
a very wide range of markets. Limited resources have necessarily constrained the depth of
analysis in some areas, and we have highlighted areas where there is substantial
uncertainty, and/or where we believe further research and analysis would be cost effective.

It is important to note that the researching and drafting of this report was undertaken prior to
the UK referendum on its EU membership, and before the announcement of ‘Brexit’.
Throughout the report, reference is made to European policy and funding streams relevant
to UK aquaculture (such as the European Maritime and Fisheries Fund (EMFF)). Until the
UK becomes fully independent from the EU, these references remain valid, and the
messages presented throughout the report are considered just as pertinent.
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1 EXECUTIVE SUMMARY

1.1 Main findings

Overall economic contribution

1. Total production (finfish and shellfish) in England, Wales and Northern Ireland has
declined in recent years from 34,394t in 2010 to 21,342t in 2014. The decline was
common to both finfish and shellfish sectors and occurred in all three countries.

2. Direct value. Production in 2014 was associated with an estimated £54 million in farm
gate sales, with roughly equal contributions from shellfish and finfish. This generated
roughly £26 million direct value added, and around 1,000 jobs, most of which are full
time.

3. Total contribution. Total benefit to the economy as whole is likely to be closer to £100
million in revenue and 1,700 FTE jobs (including indirect and induced). The industry also
makes a substantial contribution to household (aquaria, ponds, etc.) and countryside
education and recreation (lakes, rivers, fisheries, countryside destinations, etc.).

4. Nature of businesses. Most of the jobs in aquaculture in England, Wales and Northern
Ireland are associated with small businesses serving relatively local demand, especially
in recreational fisheries. Some producers are closely integrated with these fisheries and
other service/retail activities, and it is difficult to separate the contribution of aquaculture
from these other activities.

5. Contribution to rural and coastal areas and quality of life. The contribution of
aquaculture to the economies of England Wales and Northern Ireland is modest; but it is
diverse, spread widely across all three countries, closely associated with quality seafood
and aquatic products important to the image of some regions, and locally important in
rural areas. It also produces healthy seafood, with opportunities for growth that do not
exist in capture fisheries. Indirectly aquaculture makes a substantial contribution to
healthy recreation and leisure for millions of people through countryside visits, angling
and ornamentals.

6. Industry trends. The aquaculture industry in England, Wales and Northern Ireland has
been relatively stagnant over the last three decades with an apparent decline in recent
years, despite impressive growth rates in many other countries - including Scotland.
There have been some significant successes in the application of recirculation
technology to hatchery fry and smolt production, and some major failures related to the
application of indoor recirculation technology for the production of both freshwater and
marine finfish for the table. There are some signs that shellfish farming may be entering
a growth phase, but is highly constrained by a wide range of factors.

Regional economic contribution

7. Table 1 estimated the current regional contribution to employment by different types of
aquaculture across England Wales and Northern Ireland. Figure 1 illustrates the
distribution of aquaculture activity (including the estimated contribution to employment)
across the three countries. Aquaculture makes the biggest contribution in North
Yorkshire, Northern Ireland, the Welsh Borders and southern England.



Table 1: Regional contribution of established commercial aquaculture production businesses
to direct (on farm) employment (FTE)

Northern  |Central Northern  |Channel

England England SE England  |SW England |Wales |Ireland Islands Grand Total
Trout or salmon egg and fry
production 30 2 2 25 26 89
Table trout production 15 8 12 55 9 105
Trout or salmon for restocking
and on-growing 54 29 35 89 12 20 239
Production of coarse fish for
restocking 22 35 75 22 154
Ornamental fish production 4 37 4
Shellfish seed production 4 4 4 12
Oyster on-growing for the table
market 12 113 37 4 18 184
Mussel growing for the table
market 4 2 53 32 34 125
Grand Total 141 78 280 281 58 107 4 949

Note: there is no reliable published information at this level of disaggregation, and production categories are
difficult to define or distinguish. These figures are rough estimates based on information from a variety of sources

including government statistics, web sources, information from producers and other studies.

RAS is not included. It does not meet the criteria for the other entries — i.e. established commercial aquaculture.

Employment in RAS is considered later in the report.

Figure 1: Distribution of aquaculture activity and estimated contribution to employment across
England, Wales and Northern Ireland
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Sub-sector contribution and potential

8.

10.

11.

12.

13.

Carp and coarse fish farming makes a significant contribution to the economy of per-
urban and rural areas, especially in southern England and the Welsh Borders. It not only
supports recreational fisheries, but is an integral part of many multi-attraction rural
recreational destinations. It is relatively well established with modest opportunities for
growth, but is highly dependent on site opportunity.

Production of salmonids for restocking recreational fisheries is concentrated in
southern England, with significant activity also in the north, the Welsh Borders and
Northern Ireland. This sub-sector also makes a diverse contribution to rural economies,
and may also be integrated with local food retailing. However, demand for trout for
restocking fisheries is rather flat, and growth opportunities limited. This is due to a variety
of factors including the increasing tendency to put fish back, the triploidy rule', the
declining interest in fly fishing, and indeed the decline in angling more generally.

Production of salmonid ova is a specialist activity supplying an international market.
There is no reason why the UK should not be a world leader in this sub-sector. While this
in itself would not make a huge economic impact, downstream impacts could be
substantial. It also crosses over with the animal genetics and biotechnology sectors and
would strengthen the UK as a leader in these areas of activity.

Trout for the table market. Demand for trout (predominantly rainbow trout) is relatively
flat, and producer margins slender. Demand for the traditional whole, plate sized trout in
the UK is limited and easily met by existing suppliers. Internationally the UK is in
competition with high quality production from Denmark, and volume supply from Iran,
Turkey, and Chile. Growth in the trout market appears to be confined to the production of
large seatrout in marine cages, which now takes place in Norway, Denmark, Scotland
and Chile. There may be some growth potential for this sub-sector in Northern Ireland
(perhaps in association with salmon production) but lack of competitive sites will
significantly limit growth opportunities in other parts of England, Wales and Northern
Ireland. Stimulating demand for trout through value added products may have more
potential. Smoked trout fillets can be cold or hot smoked, are relatively popular, and are
excellent products for high end supermarket or gourmet retail outlets, as well as more
direct on farm/at the smokery sales. These various markets are already being exploited,
but to date the product has not broken into a global mass market similar to that for
smoked salmon. This may or may not desirable as it would imply much higher volumes
of production at lower prices, and the ratio of value added and employment to production
would decline significantly.

Production of salmon smolts is locally important in the north England, using both
through flow and recirculation technology. There may be some opportunity to both
extend (to larger fishes for more strategic stocking in cages) and expand this business,
but this will depend largely on the strategy of international salmon production companies.
There are signs that further expansion will take place closer to production sites in
Scotland.

Salmon farming in Northern Ireland has some potential for growth, though climate
change may threaten the suitability of the rearing environment, and competition in

! In order to protect the genetic diversity of native brown trout populations, since January 2015, it has been illegal to stock rivers
with fertile farmed fish. Stocked brown trout must be sterile female ‘triploids’ or from breeding programmes that use locally
sourced brood-stock. http://www.wildtrout.org/content/trout-stocking
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14.

15.

16.

17.

18.

salmon farming is now so intense that enterprises must have very suitable sites, good
logistics/market access, scale effeciencies, and/or a very clear niche market.

Oyster farming is difficult to separate from managed oyster fisheries, but there is
currently some expansion and investment in the sub-sector. England, Wales and
Northern Ireland appear to have comparative advantage in European, and possibly
global markets, despite some disease issues. Seed is likely to become a significant
constraint, and there is a pressing need for a coordinated strategic approach to address
this problem. Clam farming also appears to have potential but also depends critically on
hatchery seed production.

Mussel farming has significant potential, and there are important current initiatives both
inshore and offshore. A major offshore venture in Lyme Bay, SW England is potentially a
game changer for the sub-sector, and success or otherwise is likely to be determined in
the next couple of years. Increased production may also lead to an added value sub-
sector similar to that which has grown up in support of the scottish mussel industry.

Scallop farming appears to have good potential, especially in southern England and
South Wales. Temperatures are close to optimum for king scallop (Pecten maximus),
and growth rates - which have always constrained Scottish initiatives - are far more
commercially attractive further south. Various production models may be suitable, and
some are being commercially tested at the present time. The main constraints are seed
supply, gaining control over suitable areas of seabed, and protecting stock.

Ornamentals production is a small sub-sector in terms of direct employment and
income, however there is significant “informal” or garage production taking place. There
is an opportunity for modest expansion with significant downstream benefits as well as
biosecurity advantages when compared with the importation of ornamentals.

Farming in Recirculation Aguaculture Systems (RAS). Substantial investment (both
public and private) has been made in RAS over the last two decades, for production of
smolts for the Scottish salmon farming industry, and for production of warmwater tilapia,
barramundi, seabass, and tropical prawn.

18.1. RAS production for salmon smolts is well established and has significant
advantages over flow-through systems in terms of biosecurity and environmental
control (which can be crucial for nurturing sensitive juveniles), as well as production
scheduling to maximise the productivity of cage farm facilities. The higher costs
associated with RAS can be accomodated for salmon smolts because they form a
relatively small part of the final production cost. Indeed RAS systems are commonly
used in hatcheries and early rearing throughout the world.

18.2. Most initiatives to use RAS for table ready fish have failed. The reasons are

many and complex but the most important are:

e The long lead time before achieving significant production, and rarely reaching
design capacity;

¢ High production costs (especially energy, capital and labour); and

e Unrealistic assumptions about price premia payable on locally produced RAS fish
relative to prices paid for imported fish from countries where they can be
produced more cheaply.

Two companies are currently developing RAS for tropical prawn production in
England. RAS in Wales previously used for table fish are currently being used for
research and semi-commercial production of cleaner fish for the Scottish salmon
industry. The commercial viabilty of these companies remains to be established, but
new investment in RAS for these purposes is likely to be located closer to demand.

11



19.

Other aquaculture (including enhanced fisheries) opportunities. Lobster, abalone,
seaweed, tropical prawn, etc. may have potential but need much more thorough and
independent technical-economic appraisal, and need to be driven by realistic commercial
interests rather than optimistic research interests.

1.2 Conclusions

20.

21.

22.

23.

24,

25.

Unrealized potential. Growth in aquaculture production has been impressive in many
countries in recent years. Undertaken in the right place at the right time with the right
skills it can make a significant contribution to national economies, and in particular
coastal and rural economies. The UK has significant historic and current skills in this
area, yet aquaculture in England, Wales and Northern Ireland has underperformed, in
part due to a lack of understanding of its basic economic characteristics - as presented in
the following paragraphs - on the part of both private sector and government.

Aquaculture is hugely diverse technically and biologically. From simple ponds to
high-tech hatcheries; recirculation systems to robust offshore long-lines - each system is
designed for a particular species or life stage, and production occurs in freshwater,
estuarine, coastal and marine environments. The measures required to facilitate a
healthy and dynamic aquaculture sector are therefore complex and diverse.

Much aquaculture is relatively high risk. Breeding can be erratic and unpredictable.
Disease is a constant threat. Shellfish may be contaminated by pathogens or toxins as a
result of events beyond the control of the farmer and may be closed down for an
indeterminate period as a result. The product itself is usually highly degradable. Lead
times and cash flow are major issues for many sub-sectors. A stable, predictable and
high quality aquatic environment is essential and increasingly under threat. Global
competition is severe and increasing leading to unpredictable prices. As is the case for
all agricultural production, supply at local, national or global level is unpredictable due to
weather, disease and other factors - leading to prices that can readily change by 50% or
more from year to year, or even month to month. There is continuing upward pressure on
feed input prices in the finfish sector, squeezing margins.

These risks must be fully understood by would-be finfish and shellish farmers and those
seeking to support them, and contingency planning (financial, procedural, etc.) must be
in place if aquaculture businesses are to be sustained.

Shellfish aquaculture has strong growth potential but is heavily constrained.
England, Wales and Northern Ireland appear to have comparative advantage (in terms of
temperature regime and suitable sites) in the production of some shellfish species (in
particular oysters, blue mussels and king scallops), and markets are bouyant. However,
seed and (optimal) site availability are major constraints at the present time, followed
closely by water quality issues. While the industry could show more initiative in terms of
addressing the seed constraint, it would be extremely helpful if government played a pro-
active role in facilitating and supporting shellfish aquaculture development; streamlining
and reducing the time and cost of planning and regulatory procedures, and ensuring
water quality in coastal waters suitable for high quality shellfish production.

Freshwater finfish aquaculture has less growth potential but its valuable
contribution needs to be maintained. While freshwater finfish production currently
makes the greatest economic contribution to the three countries (primarily through its
association with recreational fisheries and rural destinations) opportunities for growth
appear to be more limited. It is important nonetheless to create a supportive
environment so that current levels of activity do not decline further.

There is some limited potential for further expansion of salmon farming and
marine trout in Northern Ireland, but comparative advantage is less obvious for this sub-

12



26.

27.

28.

29.

30.

sector, and future expansion may be market limited. Offshore production elsewhere in
England, Wales and Northern Ireland is unlikely to succeed in current market conditions.

There is limited potential, in the short and medium term, for large scale RAS
production of table fish and crustaceans due to high production costs (relative to
simpler systems in other countries with comparative advantage) and relatively limited
market premia for fish grown in this way. Similar arguments apply to hydroponic and
integrated multi-trophic aquaculture systems, though the latter may evolve naturally at a
more “water body” scale across different specialist producers. Feasibility studies for
these systems need to be more informed, more rigorous, and more independent. The
crucial questions must always be: “Can we produce more cheaply than the competition?”
or “Can we sustain a price premium that will more than cover the additional production
costs?” Put more simply: “Do we have comparative advantage?”

Critical constraints. Where England, Wales and Northern Ireland have comparative
advantage, the key to growth will be to nurture technical skills, marketing skills and
entrepreneurial ambition, and to facilitate secure long-term access to high quality
production sites and input resources. The last of these represents a particular constraint
on growth in shellfish aquaculture, the sub-sector identified as having the greatest
potential for growth at the present time. This is a complex issue encompassing delays
and uncertainties related to permitting procedures, site security, and water quality.
Although the industry itself can address some of these issues, the primary need is for
Government to take a lead in addressing these issues, most of which are within its
scope.

Sub-optimal investments. Over the last decade, funding and support for the industry
has been skewed in favour of major investments in high-risk, high-tech research driven
projects, with inadequate attention to the basic needs and potential of the existing
industry and well established technologies.

Inefficient planning and regulation. Shellfish farm development and other forms of
aquaculture are hampered by regulation (or rather the manner of its implementation),
leading to significant direct costs as well as delay, investment uncertainty and
operational uncertainty. While it is universally agreed by the industry that regulation is
necessary, the current system tends to constrain rather than facilitate sustainable
development. There is also a widespread view in the industry that the seafood safety
measures, water quality designations, and regulatory regimes are not fit for purpose.
Furthermore there is currently some uncertainty surrounding opportunities to grow non-
native shellfish species in different parts of England, Wales and Northern Ireland, and
possibly some inconsistency in the application of decision criteria.

Inefficient collection and analysis of industry performance data. The data on the
economic contribution of aquaculture is limited. Independent researchers cannot access
it in its raw form because of confidentiality issues, and Government officers lack the
resources to undertake exploratory analysis themselves. We are concerned that
“outsourcing” this type of analysis is further distancing Government from industry, and
undermining the capacity of government to support the industry more effectively.
However, data collection and analysis by Cefas is in a state of revision and we anticipate
significant improvement in the coming years.
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1.3 The way forward
Facilitating development

31.

32.

33.

34.

Strategic guidance. While there have been significant efforts on the part of Government

and agencies (and in particular the Centre for Environment, Fisheries and Aquaculture

Science, Cefas) to clarify the nature of the regulatory regime for new entrants in to the

English industry (i.e. the Aquaculture Regulatory “Toolbox” hosted on the Seafish

website), it would be helpful if this were to be approached from the opposite direction:

the various implementors of the regulations (planners, local planners, conservation and

environment agencies, Inshore Fisheries and Conservation Authorities (IFCA’s), etc.)

need guidance and standards relating to implementation. Initiatives currently underway

in this regard (e.g. by Cefas) need to be taken forward pro-actively, and regulatory

streamlining needs to be better balanced and coordinated with development facilitation.

We recommend that this guidance includes at minimum:

e Guidance on strategic policy, and in particular the desire of Government to see
sustainable growth in the aquaculture sector in areas best suited to its development

e The need for clarity on the decision criteria that will be used and the nature of any
trade-off analysis

e Standards relating to response and decision times

o Clarification of policy and decision criteria relating to the culture of non-native species
in different locations/circumstances

More supportive marine planning. The marine planning system, depite its goals and
objectives, is more constraint than opportunity focused. If significant growth is to be
achieved it needs to be less precautionary and conservative, and more pro-active in
identifying opportunities for sustainable development. One possible way to achieve this
would be to introduce targets for aquaculture development. While there are dangers of
the industry/Government responding to targets rather than market signals, this would
create a far more positive development environment. This might be reinforced through
higher level targets set in the Multi-Annual National Plan for the Development of
Sustainable Aquaculture.

National piloting programme for shellfish farm development. Taken together, the
combination of natural uncertainty (seed, growth rate, fouling, etc.) and
planning/regulatory uncertainty is sufficient to discourage significant investment in the
shellfish sector despite market opportunity and comparative advantage. Government,
working in partnership with industry could however reduce this uncertainty by developing
a joint programme to monitor and test larval abundance and levels of spatfall at potential
grow-out sites around English, Welsh and Northern Irish coasts. It could also trial grow-
out, and monitor growth rate, fouling, predation and other issues such as local attitudes.
Potential sites for such testing could be readily identified by a workshop of industry,
scientists and experienced Government officers. This programme might then be linked to
an “offer of licenses” or permits for development as suitable areas are identified.

In other words, Government itself could take on the cost of the trialling and regulatory
regime so that entrepreneurs can then take up opportunities with far less risk, uncertainty
and lead time. This is in some ways similar to — but goes beyond — the proposals
recently made by the Shellfish Association of Great Britain (SAGB) which are described
in the discussion section of this report (Section 9), and is also similar to the Norwegian
government approach to both stimulating and managing growth in the salmon industry.

National seed strategy for shellfish. There is an immediate need to address the seed
demand and supply conundrum constraining shellfish farm development, and possible
assistance/intervention by Government would be considered a positive step forward.
We suggest that a clear strategy is developed including a project to develop a major
public or public-private hatchery facility to fill the demand gap and develop technologies
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35.

36.

for new species — scallops, clams, mussels, etc. This facility would have to be sufficiently
large to produce commercial quantities of seed, and would probably require twin
management to undertake production and R&D. It is essential however that it does not
take market share from the existing commercial oyster hatcheries, but rather works with
them to address the existing structural supply weaknesses. There are initiatives under
the Seafish Strategic Investment Fund?® that may serve this purpose, but it is vital that
any such initiative is made part of a national shellfish seed strategy, with input from the
entire sub-sector, and does not become overly research focused. The strategy would
also address alternatives to hatchery production, and in particular more strategic
approaches to, or business models for, spat collection around the UK coast, based on
the piloting work described in paragraph 33.

A dedicated aquaculture development/loan package Due to long, extended lead
times typical of aquaculture development and the relatively short-term view taken by
‘high street’ lenders, financial backing for aquaculture is often hard to secure from the
private sector, especially when starting a venture. It may be appropriate to develop a
dedicated aquaculture development/loan package, offering low interest loans, or other
financial incentives such as tax breaks, to help cover the extended lead times and allow
production to be established. Grants are less desirable for obvious reasons — grantees
are less rigorous in their financial planning than loan recipients. Grant aid, while
sometimes justified, should be far more rigorously assessed. Development funding
needs to be made more accessible to ordinary farmers by reducing time, complexity,
jargon, etc., and through more direct facilitation services to support grant applications. It
should also be linked to effective technical-economic mentoring.

IFCA aquaculture development strategies. It may be appropriate to build on the
significant expertise within Inshore Fisheries and Conservation Authorities (IFCAs), and
their influence on development decisions, to raise the profile of aquaculture development
within their activities. This might involve funding of strategy development and
implementation support, and possibly an aquaculture development facilitator for a period
of (say) 5 years. There are particular opportunities here relating to the designation of
Several or Regulating orders, and these should be integrated closely with suggestions
under paragraphs 33 and 34.

Supporting operation

37.

38.

Water quality. The limited number of Category A shellfish waters in England, Wales
and Northern Ireland is a constraint on shellfish farm development. Tougher regulation of
water companies (in particular in relation to “exceptional events” i.e. Combined Sewer
Overflows) would not only lead to more Class A shellfish waters and fewer shellfish
production area closures, but increased water quality would greatly benefit many other
coastal users, sectors, e.g. recreation and tourism, and ultimately the stability of many
coastal economies.

Fit for purpose Sanitary & Phytosanitary (SPS) regime. There is an immediate need
for a broad independent audit of the testing regime and closure protocols associated with
bacterial contamination and toxins in shellfish, and the accuracy and comparability of the
shellfish waters classifications relative to those of other countries in Europe. The audit
should also consider opportunities for self-sampling/testing, and greater use of testing at
depuration sites.

2 http://ww.seafish.org/industry-support/funding-and-awards/funding/strategic-investment-fund
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39.

40.

41.

Biosecurity and disease response strategies. The health status of UK aquaculture is
a comparative advantage reinforced by our status as an island nation. It is imperative
that measures to protect this status are effectively implemented and adequately
resourced, infringements are effectively punished, and that the industry supports and
facilitates implementation. It is also important that when disease outbreaks do occur
Government response is timely and effective, but damage to aquaculture businesses is
minimised. This will require full and effective consultation; both strategic and emergency.

Measures to maintain or increase trout production. The following may facilitate
maintenance or modest expansion of existing trout production:

e Trout needs an ‘image boost — through major retailers, celebrity chefs,
outdoor/leisure programmes, etc., with British Trout Association (BTA) leading this
process, but with support from EMFF, Government, and/or other organizations and
agencies

e There is a need for increased consultation, more notice, and some flexibility in the
implementation of disease response and other regulations (such as triploid rules).
Where this is not possible, some form of compensation or mitigation fund may be
appropriate, especially for small producers, helping them to remain financially viable
over difficult periods, securing their role as local employers and local economy
contributors

e The supermarket protocol that requires no animal proteins in fish feeds deserves re-
appraisal; this would improve margins whilst make production more sustainable by
reducing the amount of wild fish required to produce farmed fish. The additional costs
associated with using non-GM vegetable protein also needs attention

e Thorough assessment and understanding of consequences of more rigorous or
costly abstraction/discharge legislation

Skills. The critical shortage of skilled and motivated labour in the aquaculture industry
needs to be addressed through better hands-on training and apprenticeship schemes.

Promoting innovation

42.

43.

Aquaculture R&D strategy. Research and development is important to ensure that
England, Wales and Northern Ireland maintain or improve their technical capacity, and
identify and develop new opportunities. However, much of the R &D in the past has been
research driven by academia rather than commercially focused, and a rebalancing
towards the latter is considered important. An aquaculture R&D strategy should be
developed informed by industry, technical researchers and economists, and should be
balanced between the short, medium and long term needs of the industry. There may be
a possibility of developing such a strategy (or at least some prioritisation) under the new
UK Aguaculture Initiative, but there needs to be greater strategic clarity which is more
informed by industry. Specific current research needs include for example, vaccine
development for finfish production, research/private sector partnerships to support
breeding and stock quality programmes, development of improved viral neutralisation
and screen techniques.

Funding of major innovative projects such as RAS, Integrated Multi-Trophic
Aquaculture (IMTA) and aquaponics should be subject to much more rigorous and
independent economic feasibility assessment prior to funding, and any such spending
should be balanced against the need for more widespread support for practical
innovation in the industry. It may also be appropriate to develop a special collaboration
programme that specifically requires researchers to work with commercial farmers to
explore technical, operational and species innovation.
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Improving information and understanding of the industry

44. Strengthening Government understanding and capacity. Government/agency and

45,

Seafish staff with a longer term remit to support the industry, would be better placed than
independent consultants to undertake strategic economic analysis of the kind presented
here. This would ensure that existing Government information sources were fully utilised,
data collection methodologies and sampling protocols refined/improved over time, and
that officers themselves benefitted directly from the field learning and industry contacts
required to undertake this type of study. This might be supplemented with some
independent advice — perhaps brought in for “internal” steering committees related to
particular work streams.

Understanding economic performance. In order to understand sector economic
performance, it is hot necessary to collect detailed financial and operational data from a
high proportion of businesses. The key is to have a good representative sample informed
by, and coupled with, practical understanding, and a few good case studies. The industry
itself responds far better to a short informed interview than a complex questionnaire.
Simple basic publicly available Government data related to operational
licenses/registrations, combined with non-Government and informal web based sources,
informal interviews and technical understanding of the industry can be combined to
generate a good appraisal of sector performance and potential.
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2 THE STUDY

2.1 Aim and objectives

The scope of this project was set down in the Terms of Reference, of which we have
interpreted in terms of the following broad aim and more specific objectives.

The study aim was to demonstrate the possible extent and means by which the social and
economic performance of the aquaculture industry in England, Wales, and Northern Ireland
could be improved.

Specific study objectives where:

e Using available metrics and sub-regional case studies, assess the current economic
value and contribution of aquaculture at regional level

¢ Identify key factors affecting economic performance of the main aquaculture sub-sectors
in each of the three nations

¢ |dentify demand side opportunities for increasing the volume and value of production

o Demonstrate quantitatively and qualitatively how the economic performance of existing
aquaculture businesses could be improved

¢ Demonstrate quantitatively and qualitatively how the capacity and performance of the
industry as a whole could be increased

o Define the measures, applied via government, market structure or other group that would
lead to sectoral growth (e.g. in terms of increases in the number of aquaculture
businesses; volumes of production; revenues generated; number of people employed,
etc.) across the three nations and above levels seen in previous years

2.2 Methodology

2.2.1 Information and data sources

Literature Review

The project reviewed a wide range of relevant literature in the form of specialist studies on
economic performance and development potential, relating primarily to the UK but also
drawing on studies from elsewhere where relevant. Key references are footnotes throughout
the text where appropriate, and a supplementary list is provided in Annex 2.

Government datasets and statistical publications

Information on UK aquaculture performance is collected by Government largely to comply
with EC Regulations (The Aquaculture Statistics Regulation EC Reg 762/2008 and the EU
Data Collection Framework (EC Reg 199/2008DCF). These regulations require submission
of data in year N+2. Details are provided in Annex 4.

Basic data (nature of operation and production) is legally required and already collected for
all 569 registered aquaculture producers in the UK. The Fish Health Inspectorate (FHI®)
compiles an aquaculture business register* which includes basic data on location (postcode)

3 https://www.gov.uk/government/groups/fish-health-inspectorate#contact
* https://www.Cefas.co.uk/eu-register/
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health status, system type (e.g. freshwater pond) and production type (e.g. for human
consumption).

For Scotland, some of the required data, and additional non-financial data is collected by
Marine Scotland in an annual census by Marine Scotland Science and analysed/presented
by Marine Scotland Science in long standing annual publications. For England and Wales,
Cefas takes the lead in conducting an annual industry census for production volumes and
employment, and in Northern Ireland, the Department of Agriculture and Rural Development
conducts a similar census. An additional annual survey of UK aquaculture enterprises was
introduced in 2013 (for 2011 data) to fulfil DCF requirements which Cefas has recently (from
2015 for 2013 data) led. To date this has yielded very low (10%) response rates, and is
regarded (by Cefas) as unreliable and probably unrepresentative.

Additional data relating to socio-economic performance by sub-sector, as required under the
EU DCF, is solicited through an annual farm survey by Cefas®.

Co-incident with this EU data requirement has been the development of the FHIs STARFISH
database. This is a bespoke cross-government database for farm data, inspection detalils,
test results and movement requests for live aquatic animals. It will interface with tablets used
on-site by Fish Health Inspectors and was due to go live (internally) in 2015, but this is still
on going. This database is not available to the wider public.

The MMO database provides data on planning applications, coastal works and dredging, but
has limited utility for assessing status and contribution of aquaculture.

For England and Wales Cefas takes the lead in survey and analysis, while in Northern
Ireland, the Department of Agriculture and Rural Development is responsible®.

Data on production, values, and employment has been published annually in the Cefas
publications Finfish News and Shellfish News. For the 2012 statistics a standalone report
was produced by Cefas “Aquaculture Statistics for the UK with a Focus on England and
Wales 2012”’, and provides information on 2012 production, value, employment and number
of enterprises by species, and includes finfish, shellfish and cold-water ornamental fish. It
covers all four UK countries, but with more detail for England and Wales. It does not provide
a breakdown by region or for different sub-classes of production system. This report and
more recent data provided directly by Cefas has been drawn upon to provide the initial
appraisal of the nature and scale of the aquaculture industry in England, Wales and Northern
Ireland as described in section 4.

On-line survey

An on-line survey was designed to source a range of qualitative information directly relevant
to this study (primarily perspectives on future development, i.e. opportunities and
constraints; business outlook; system/technology; role of government and other
organisations, etc.). The survey was designed to avoid duplication of existing official
surveys/censuses (such as those of Cefas and DARDNI) and included an optional
confidential technical and financial supplement designed to provide quantitative insights into

® https://www.Cefas.co.uk/about-us/

® As of 9th May 2016 the new Department of Agriculture, Environment and Rural Affairs (DAERA) will encompass all the
functions of DARD; environmental functions of the current DOE (including regulations), inland fisheries and policy responsibility
for Sustainable Strategy.

7 Online 25/11/2015

https://www.gov.uk/government/uploads/system/uploads/attachment data/file/405469/Aquaculture_Statistics UK 2012.pdf
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technical and economic performance and potential. Annex 5 provides a report on this on-line
survey.

Participation in the survey was encouraged through producer/trade representative
organisations and leading professionals. Although, as expected, the response rate was not
particularly high, several key players provided substantial information, insights and
perspectives.

Interviews

Semi-structured interviews were conducted with more than 30 key informants. All those
talked to were extremely forthcoming and provided strong evidence in support of a basic
appraisal of the technical and economic nature of the main aquaculture production sub-
sectors. Interview focus was tailored to the nature of the respondent as much as to the
needs of this study, and this resulted in a wealth of practical information. In all cases
however, key information relating to strengths, weaknesses, opportunities, constraints, and
needs in terms of industry or Government initiatives and support was sought.

Confidentiality

Confidentiality issues were approached in two ways:
o Where government sourced data was involved, aggregation of at least five
businesses has been undertaken to meet standard confidentiality protocols
¢ Where information has been collected directly from the on-line survey, interviews,
and case study “participants”, the level of disclosure in the final report was agreed
with the providers of that information

2.2.2 Typology

Aquaculture is diverse and the performance of sub-sectors varied. It was therefore
necessary to breakdown the industry into meaningful segments or sub-sectors. This is not
an easy task as sub-sectors can be defined in various ways - by species, or species groups,
life stage, production system, etc. The challenge was to classify them in terms meaningful to
the industry and its economic performance, while at the same time maintaining consistency
as far as possible with categories used by government. By considering all these factors, we
arrived at the following aquaculture production sub-sectors:
» Finfish

¢ Salmonid ova and juveniles

e Table trout

e Adult salmonids for restocking

e Carp and coarse fish for restocking

> Shellfish
e Shellfish seed
e OQyster for the table

Mussel for the table
Scallop for the table
Other shellfish (clams, cockles, lobsters, prawns etc.)
» Ornamental
e Coldwater fish
e Tropical fish
e Agquatic plants
Marine algae
Recirculation Aquaculture Systems (RAS)
Aquaponics
Integrated Multi-Trophic Aquaculture (IMTA)

VYV VVY
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These typologies have been used in the appraisal of status and potential throughout this
report. In places, simpler broader groupings have been used according to data sources and
analytical needs.

2.2.3 Scope

Given the range of aquaculture production systems, and project resource limitations, it has
been challenging to analyse all these sub-sectors at the level of detail required to make
statements about economic performance and potential. We have therefore sought to focus
our resources in the areas of most importance for the future planning, support and facilitation
of a dynamic and sustainable aquaculture industry in England, Wales and Northern Ireland.

2.2.4 Economic contribution

It was not possible to access and interrogate the Cefas or FHI databases directly for reasons
of confidentiality. While it is possible to request specific datasets aggregated at levels where
attribution to individual businesses was avoided, this does not allow for adaptive exploration
of data as new ideas and hypotheses arise, or as new analytical needs emerge. Neither
does it allow for any analysis focused on small areas with few businesses. Furthermore, it is
unrealistic to expect government officers to be able to set aside significant amounts of time
to rework data on request.

As a result, our analysis has been more constrained than it would have been for government
or agency officers responding to the same ToR. We therefore used multiple sources to
develop our own database of all the significant aquaculture enterprises in England, Wales
and Northern Ireland. The starting point was the basic information available on-line in the
register of aquaculture businesses. Additional data was then collected from on-line sources
(i.e. business websites, directories and databases), from other studies, from the on-line
survey, and from interviews or email contacts. The following fields were populated and used
as far as possible:

Business

Proprietor

Address and contact details

Postcode

Map area (sub-regions as specified in the ToR, assigned using postcodes and
address data)

Main production activity

Secondary production activity

Tertiary production activity

Associated enterprises

FTE employment category

FTE estimate

Turnover

Business/organisation type (e.g. Ltd Company, sole trader, NGO, not for profit, etc.)
Additional information (e.g. detailed information from websites; Google Maps satellite
images, etc.)

Economic contribution by sub-sector at regional and sub-regional level was measured
primarily in terms of employment, since this information was more reliable than that for
turnover for example.

An employment category (e.g. single worker/manager; 1 plus family; 2 - 4; 4 - 9; 10 - 19) was
assigned to each aquaculture enterprise on the basis of available information. Actual
employment (FTE) was also assigned to a separate field where this data was available.
Where this was lacking we assigned three FTE estimates (low, medium, high) standardised
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for each employment category. These estimates were then collated to generate total direct
employment for the sub-sectors and the sector as a whole using the high, medium and low
employment estimates (or actual FTE where known) for each category. This generated three
overall estimates of FTE. These estimates were compared with the most recent historic
employment estimates from Cefas and it was found that the totals based on the “high”
estimates (plus actual) corresponded most closely. These were then used to generate
subsidiary totals for regions and sub-sectors.

For our employment estimates we have used only the category of production which was
thought to be the primary source of revenue, although we included labour on non-production
enterprises which supported the aquaculture business. Had we done otherwise we would
have been double counting our employment estimates. For the other, structural, analyses we
have looked at all the production categories and enterprises undertaken by each business.

2.2.5 The use of economic multipliers

Economic multipliers are used to extrapolate wider economic effects from those of individual
businesses or groups of businesses.

There are various types of multiplier, including those that describe the effects of the output
(production) of an industry. Employment multipliers are the ratio of change in direct
employment within an industry to the magnitude of the ripple effect on employment
elsewhere. This ripple effect is divided into two waves:

1) The indirect effect — the “Type | multiplier” - is the change in the number of other jobs
upstream and downstream, within the industry but outside the individual business. This is
known as “indirect employment” and the ratio of this to direct employment is a Type |
multiplier. For a small industry with many production systems such as aquaculture, this is
hard to estimate. As an example of how this multiplier might be affected, the mussel and
oyster sector do not need to buy fish food, and the oyster sector in particular does very little
processing. Their type | multiplier will therefore be relatively low in comparison with finfish,
that need feeding and whose value can be much increased by processing.

2) The induced effect - the “Type Il multiplier” - is the change in the number of jobs outside
an industry caused by changes in household expenditure. More people in the industry —
more household consumption, therefore more service sector jobs, and others. This is known
as “induced employment” and the ratio of this to direct employment is a Type Il multiplier.
Wage levels, household spending patterns and the level of saving (if any) will affect this.

The multipliers used in this study have been deduced from a range of sources, as shown in
Table 2. More information on multipliers and sources used are given in Annex 6.
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Table 2: Multipliers for the aquaculture industry

Source Type_l . Type_ ”. Comments

multiplier multiplier
1) Scottish Government official statistics, 14 15 From a small samole surve
1998-2012° ' ' P y

Industry-focused, Shetland-based,
dominated by salmon cage systems,
long-distance transport and heavy
engineering

2) Imani and SRSL for Marine Scotland,
2014 “An assessment of the benefits to 1.78 2.96
Scotland of aquaculture”

3) Broughton, M and Quagrainie, K, 2013
“Economic Importance of the Aquaculture 1.38 1.66
Industry in Indiana” Purdue University

Many similarities to our own inland
aquaculture

4) Food and Agriculture Organization This is derived from “other aquaculture
(FAO) of the United Nations (2013)°. A 25 Not studies”, is unreferenced, and applied
Canadian study. Quoted in “Economic ’ quantified mainly to caged salmon farming, in
Baseline Assessment of the South Coast” Canada
5a) Washington State, for the Pacific Study on shellfish using specialist
. . 1.21 1.43

shellfish Institute software
5b) California, for the Pacific shellfish Study on shellfish using specialist

. 1.15 1.40
Institute software

Based on the above sources and on previous studies the consultants have undertaken on
aquaculture in the UK, the following multipliers have been selected:

Type | Multiplier Type Il Multiplier
Finfish 15 18
Shellfish 1.2 15

2.2.6 Assessing growth opportunity and potential by sub-sector

Each of the sub-sectors were appraised using all available sources of information —
statistics, previous studies, our economic performance indicators as generated above, and
crucially the perspectives of key players with knowledge of that sub-sector.

For each sub-sector we reviewed location/distribution/siting; markets and competition;
planning and regulation; current economic status and contribution; and summarized the
assessment in the framework of strengths, weaknesses, opportunities and threats (SWOT)
analysis.

& Online at http://www.gov.scot/Topics/Statistics/Browse/Economy/Input-Output/Downloads/I01998-20121 1
Download the full tables as Excel files and look for Type 1 Multipliers and Type 2 employment multipliers on the second sheet
® National Aquaculture Sector Overview - Canada. Available online at www.fao.org/fishery/countrysector/naso_canada/en
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3 BACKGROUND AND CONTEXT

3.1 History

For four hundred years there was a skilled and organised commercial fish-keeping industry
in England, mainly of carp for the London market'®, and it is likely that many kinds of
freshwater fish were in demand by the wealthy who sought the status eating such fish
conferred™.

In the 1860’s Mrs Beaton was writing that carp, pike and trout were rarely bought, and by the
end of the 19" century the UK market for freshwater fish had shrunk considerably. Retail
fishmongers could offer marine fish derived from the booming marine fishing fleets, and
delivered throughout the country by the rapidly developing rail network. By the 1950’s the
ponds and particularly their carp were all but gone. This contrasts with the situation in
Germany and Eastern Europe where carp remains a significant table fish.

Trout farming for the table revived the UK freshwater industry in the 1950’s and was followed
by rapid growth of Atlantic salmon farming in Scotland in the late 1970s and early ‘80s. Trout
farming quickly plateaued however, and there has been limited growth in other species in
England, Wales and Northern Ireland. This contrasted with the growth in salmon farming in
Scotland, and the very rapid growth of aquaculture throughout the world.

Bivalve shellfish have been collected for thousands of years. In the 17" century, Londoners
ate so many that there were concerns that stocks would be over-fished, and Admiralty
Boards and other designated authorities enforced close seasons® and other management
measures. As recently as the 19th century oysters were considered so humerous as to be
food for the poor.

Fish kept alive entirely for pleasure is a relatively recent phenomenon in the UK, beginning
with the development of glass tanks in the 1840’s, and encouraged by the availability of
electric pumps and filters in the 1920’s. The aquarium industry in the UK has blossomed,
unassisted save for welfare'® and import* regulations, into an industry estimated to be worth
some £400m*. Aquaria have moved on considerably from the lonely fairground goldfish
and are now a pastime for many®®, with fish keeping having proven benefits’’ to human
health and well-being.

The UK industry now produces trout, salmon and shellfish for the table, ornamental fish and
trout and coarse fish (particularly carp) for restocking for sport angling. The Scottish salmon
industry (over 40 years old, dominant in terms of UK aquaculture production and value, and
currently thriving), uses parr and smolts from England worth some £6 million; a relatively
secure and valuable shared trade.

1% Currie, C.K. 1990. The Early History of the Carp and its Economic Significance in England. British Agricultural History
Society. Online at http://www.bahs.org.uk/AGHR/ARTICLES/39n2al.pdf

1 p 245 Frantzen, A. J. 2014. Food, eating and identity in early medieval England. The Boydell Press.

'2 http://www.camulos.com/oyster.htm

'3 Fish are covered by the Animal Welfare Act of 2006 and the meaning of the provisions of the Act are spelt out clearly by the
Federation of British Aquatic societies. Online 24/11/2015 at http://www.fbas.co.uk/FISH%20CARE%20and%20LAW.pdf

* See http://www.seafish.org/industry-support/legislation/import-and-export/import-quidance

'* From Ornamental Aquatic Trade Association http://www.ornamentalfish.org/

'8 OATA estimate that >3 million homes in the UK have an aquarium or pond.

7 Cracknell D, et al. Aquariums Deliver Health and Wellbeing Benefits. ENVIRONMENT & BEHAVIOR. 2015, as reported in
Medical Daily July 2015. Accessed online at http://www.medicaldaily.com/health-benefits-aguarium-visits-viewing-fish-
aquariums-can-lower-blood-pressure-heart-345144
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3.2 Recent developments

In terms of value, the UK is now the major aquaculture producer in the European Union, with
Scottish Atlantic salmon by far the most important product. Production from England, Wales
and Northern Ireland and is modest and dominated by production of mussels, oysters and
rainbow trout, as well as ornamental and coarse fish.

Figure 2 shows the evolution of table aquaculture production in the UK over the last four
decades. Note that these statistics exclude ornamentals and production for stocking.

Figure 2: Historic development of aquaculture in the UK (source FAQO)
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It is notable that Scottish salmon production grew rapidly over three decades to become a
major industry in Scotland, making a significant contribution to GDP*® and export earnings.
Its growth has become more limited/erratic in recent years; the dip in the mid-2000s was
related to a combination of continuing low prices between 1995 - 2004 (due mainly to global
supply outstripping demand) and production problems related to high sea lice infection rates.
The history of salmon production (and many other species) neatly illustrates the main twin
threats to aquaculture - disease and international competition.

UK rainbow trout farming took off very rapidly in the early 1980’s, but has remained almost
constant and at a relatively low level since.

Mussel farming based on re-laying of seed mussels in suitable locations
(accessible/sheltered/good growth) has been a steady and significant industry in Wales and
Scotland in recent decades. Although promoted by government and its agencies since the
1970s, off-bottom mussel farming on long-lines has only really become a significant industry
since the late 1990s, in large part due to the expansion of mussel farming in Shetland.
Farming of mussels is now the dominant form of shellfish aquaculture in the UK as a whole,
with about 95% of the total shellfish tonnage in 2012, and at about £9 million harvest value,
some 80% of the total income. Oysters, mainly cultivated Pacific oysters, are a distant
second though increasing.

'8 See recent report for the Scottish Government http:/www.gov.scot/Resource/0045/00450799.pdf
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In England, Wales and Northern Ireland aquaculture has shown only limited and erratic
growth, although there are a significant number of smaller specialist enterprises
experimenting with a wide variety of table and ornamental species, and the ratio of
employment to production is much higher in England, Wales and Northern Ireland than in
Scotland™®. The difficulty and risks associated with diversification into new species is
illustrated in Figure 3, which shows the erratic and often failed attempts to develop
aquaculture of both native and exotic species in a variety of systems. Of particular note have
been a series of trials, experiments and pilots using recirculation aquaculture systems
(RAS). These have been largely successful for the production of trout and salmon fingerlings
and smolts, but those designed to produce more exotic and particularly warmer water table
species have mostly failed due to cash flow problems and competition with overseas
producers.

Production of both salmonids and coarse fish for recreational fisheries is also a significant
activity in England and Wales, with substantial downstream value added; but the industry
sources suggest that this has peaked and may now be in decline.

The limited growth of aquaculture in England Wales and Northern Ireland contrasts with the
tremendous growth and success of aquaculture in Scotland, Norway and many other parts of
the world, where the industry has responded to substantial increased market demand that
cannot be met from capture fisheries. While this demonstrates the economic potential of
aquaculture, it also highlights the substantial international competition already in place, and
the challenging context for future expansion in the UK, especially in England, Wales and
Northern Ireland.

Figure 3: Erratic production of minor/experimental species in the UK (source FAO fishstat)
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'® This may be interpreted as a good thing (more employment per unit production) and a higher contribution to value added; or
as a bad thing, and may be associated with lower labour productivity. This all depends on context.
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3.3 Market context, globalisation and comparative
advantage

Aquaculture for restocking operates largely in a national context, and the potential for growth
therefore depends mainly on the state of the national recreational fishery. This is widely
regarded as in decline, though there are nonetheless modest business opportunities.

Aquaculture production for food, on the other hand, operates in a highly competitive
international market (in both production and consumption), with global production and trade
in commodity species:

e Pangasius (river cobbler and various other names, primarily from Vietnam and now
increasingly Bangladesh) has now made major inroads into European frozen whitefish
fillet markets

e Farmed seabass and seabream from the Mediterranean is common in our seafood
outlets and restaurants

e Atlantic salmon comes, from not only Scotland but also Norway, Chile, and Canada, etc.

o Warm-water shrimp or prawn is produced throughout the tropics and sub-tropics in Asia
and the Americas

¢ Mussels are exported globally in large quantities from New Zealand and Chile

Many seafood production and

Box 1: Globalisation of production, processing and processing companies are now
marketing major international corporations

(Box 1), sourcing globally and
The food from aquaculture industry is now of global strategic strategically to maximise returns
importance for food security. By way of example, the world’s " - -
largest grain trader and the USA’s largest private company, by d e>§pI0|t|ng C\i/a”atlonsk N
Cargill, has just bought EWOS, who have about one-third of the pro UCt'O_n an mar e_ts.
market for trout and salmon feed. Meanwhile European prOdUCt!on

(and market leverage) remains
The Edinburgh Salmon Company - a major player in trout and re|ative|y weak. A study on
salmon processing in the UK, was bought in 2012 by France- European aquaculture
based Merinvest (parent of Meralliance), which was in turn titi 20 ¢ d that
bought by Thai Union Frozen Products in 2014. competiiveness oun a

most of the recent increase in
EU aquatic food consumption
has come from imports.

Nonetheless, even within Europe there is strong competition for England, Wales and
Northern Ireland in some sub-sectors. France is a large producer and consumer of oysters
and clams and has a highly sophisticated production and distribution system. In recent years
however it has suffered badly from disease problems. Spain is a major producer of farmed
mussels. The Czech Republic is now a major supplier of ornamentals.

Within the UK, Scotland can compete with England, Wales and Northern Ireland in the
production of many species (most notably salmon, trout and native shellfish species) and the
Scottish industry has a supportive Government committed to ambitious expansion targets.

% EU Committee of the Regions OPINION: The future of European aquaculture. 114th plenary session, 12, 13 and 14 October
2015 NAT-VI/002
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Aquaculture is a sophisticated and efficient global enterprise, and many companies and
countries have already developed significant economies of scale, irrespective of other
comparative advantages or disadvantages. England, Wales and Northern Ireland can only
succeed if they have, or can create, comparative advantage and/or scale efficiencies, and
can ensure that they are competing on a level playing field.

Awareness of these issues is increasing, as evidenced by EU policy analysis (Box 2), and
UK Government briefings.

Box 2: European aguaculture competitiveness - limitations and possible strategies

To substantially increase aquaculture production at competitive prices for mainstream EU markets will require
larger entities capable of scale economies, although small and micro-enterprises can also provide niche
products and help sustain rural and coastal livelihoods.

As spatial expansion is highly constrained by environmental regulation and conflicts with other resource
users, productivity gains will be important in increasing output.

Technological solutions are emerging, but are costly, so under current conditions, investments are more likely
to be made in lower-cost production systems in third countries that export to the EU.

2009. DG Internal Policies, Policy Department, EU IP/B/PECH/IC/2008_177

The Department for Business Innovation and Skills recently (July 2015) produced a report®*
on the framework and indicators for mapping local comparative advantages in innovation.
The intention was to assist partners to “marshal their innovation assets to best effect using
European Structural Funds and other funding streams”.

3.4 Policy and planning

3.4.1 EU and the Common Fisheries Policy

Europe has had its own aquaculture strategy since 2002%. This strategy was revised and
updated in 2009 after the European Commission recognised that EU aquaculture production
had stagnated (in stark contrast to the high growth rate in the rest of the world) and that
actions were needed to improve governance, competitiveness and encourage sustainable
growth. This strategy is largely subsumed by the 2013 strategic guidelines discussed below.

Aquaculture activities form part of the new (2014) Common Fisheries Policy (CFP) and
contribute to many of the same objectives as capture fisheries. Article 34 of CFP regulation
offers an outline of some key requirements and generic actions for “promoting sustainability
and contributing to food security and supplies, growth and employment”.

Coordination and delivery of these actions is to be achieved through European Commission
level strategic guidelines®®, multi-annual strategic plans at national level (MANP)?, the
Aquaculture Advisory (stakeholder) Council (AAC), and industry producer organisations.

% Accessed online 30/11/2015 at https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/468179/bis-15-
344-mapping-local-comparative-advantages-in-innovation-framework-and-indicators.pdf

2 Strategy for the Sustainable Development of European Aquaculture 2002, revised 2009: (COM(2009)0162).

2 hitp://ec.europa.euffisheries/cfp/aquaculture/official_documents/com 2013 229 en.pdf

2 https://consult.Defra.gov.uk/fisheries/european-maritime-and-fisheries-fund-in-the-
uk/supporting_documents/Multiannual%20National%20Plan%20for%20the%20Development%200f%20Sustainable%20Aquac
ulture.pdf
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Article 34 of the CFP regulation is supported through the Common Market Organisation
(CMO) and EMFF, consistent with MANPs as set down in the UK Operational Programme®
and local spatial planning initiatives.

Aquaculture is an EU member state competence (i.e. UK) but with devolved responsibilities
to each Devolved Administration (i.e. England, Wales, Northern Ireland and Scotland).
Coordination between member states with respect to measures under the MANPs is
facilitated through information sharing and the actions of the Commission.

The Strategic Guidelines for Aquaculture Development were published in 2013. In addition to
the preparation of the MANP, these emphasise the need for promotion and coordination of
best practice and research to address some of the environmental concerns. They also
emphasise the need for spatial planning to promote sustainable development and reduce
actual or potential conflict between different users.

3.4.2 UK policy, strategy and plans

In accordance with the CFP, in April 2014 Defra published the UK Multiannual National Plan
for the Development of Sustainable Aquaculture (UK MANP)?, which gives a concise guide
as to the complexities of achieving simplification.

This work was largely based on two previous documents: the 2012 England Aquaculture
Plan Consultation Group report, Planning for Sustainable Growth in the English Aquaculture
Industry?’; and the Wales Marine and Fisheries Strategic Plan (published in 2013)?. Most
recently, the UK Operational Programme designed to support spending under the EMFF
2014 - 2020% (amounting to €243 million for the UK fisheries sector) was published.

These many documents have much in common. Taken together they emphasise (to a

greater or lesser degree) the following:

¢ The significant potential for aquaculture to contribute to EU objectives

¢ The need to focus on competitiveness, and understand the global market context

e The need for better market intelligence, responsiveness to market demand and
marketing strategy

e The need to reduce the burden of legislation that reduces opportunity and
competitiveness®

o The need for predictable, secure and appropriate access to/allocation of land and water
resources — in part through integration of aquaculture development planning within the
wider framework of coastal and marine spatial planning

e The need to ensure environmental sustainability, linked where appropriate with market
strategy, labelling and branding initiatives

e Improved resource use efficiency (especially with regard to finfish feeds)

e Ensuring proper stakeholder participation and the provision of appropriate information to
the public

% European Maritime and Fisheries Fund — Operational Programme for the United Kingdom -
http://ec.europa.eu/fisheries/cfp/emff/doc/op-uk_en.pdf

% United Kingdom Multiannual National Plan for the Development of Sustainable Aquaculture. April 2014. DEFRA. Accessed
20/10/15 at https://consult. Defra.gov.uk/fisheries/european-maritime-and-fisheries-fund-in-the-
uk/supporting_documents/Multiannual%20National%20Plan%20for%20the%20Development%200f%20Sustainable%20Aquac
ulture.pdf

2 Planning for sustainable growth in the English Aquaculture Industry. Produced by the England Aquaculture Plan Consultation
Group. Published by DEFRA. January 2012. Accessed 20/10/15 at www.Defra.gov.uk/consult/2012/01/12/aquaculture-1201/
% pccessed 20/10/15 at http:/gov.wales/docs/drah/publications/131127marine-and-fisheries-strategic-action-plan-en.pdf
 Eyropean fund for 2014-2020 designed to help with implementation of the CFP and support the fisheries sector

% E.g.: STECF 2011. There is scope to reduce the delay in the licensing process and to reduce the complexity of implementing
and applying the EU legislation at the national level. http://stecf.jrc.ec.europa.eu/documents/43805/218925/2012-

03 _STECF+EWG+11-14+-+EU+Aquaculture+Sector JRC70424.pdf

29


http://ec.europa.eu/fisheries/cfp/emff/doc/op-uk_en.pdf
https://consult.defra.gov.uk/fisheries/european-maritime-and-fisheries-fund-in-the-uk/supporting_documents/Multiannual%20National%20Plan%20for%20the%20Development%20of%20Sustainable%20Aquaculture.pdf
https://consult.defra.gov.uk/fisheries/european-maritime-and-fisheries-fund-in-the-uk/supporting_documents/Multiannual%20National%20Plan%20for%20the%20Development%20of%20Sustainable%20Aquaculture.pdf
https://consult.defra.gov.uk/fisheries/european-maritime-and-fisheries-fund-in-the-uk/supporting_documents/Multiannual%20National%20Plan%20for%20the%20Development%20of%20Sustainable%20Aquaculture.pdf
http://www.defra.gov.uk/consult/2012/01/12/aquaculture-1201/
http://gov.wales/docs/drah/publications/131127marine-and-fisheries-strategic-action-plan-en.pdf
http://stecf.jrc.ec.europa.eu/documents/43805/218925/2012-03_STECF+EWG+11-14+-+EU+Aquaculture+Sector_JRC70424.pdf
http://stecf.jrc.ec.europa.eu/documents/43805/218925/2012-03_STECF+EWG+11-14+-+EU+Aquaculture+Sector_JRC70424.pdf

¢ The need for research, innovation and knowledge sharing
¢ The opportunities and constraints associated with consumer health

The mechanism by which the administrative burden (repeatedly highlighted in these and
other documents®*?) can be reduced is unclear in the European guidance, but should be
addressed in MANPs and other national strategic documents.

3.4.3 Marine planning

All of the above strategic needs should be taken into account when implementing the new
marine planning regime as developed under the EU Marine Strategy Framework Directive
(MSFD).

England

The Marine Management Organisation (MMO) recently published a document dealing
specifically with aquaculture in marine plans®, for which they are the responsible authority in
England. The Marine Information System (MIS)** displays the appropriate marine policy
documents for all of England’s marine plan areas in an on-line format. How exactly this new
planning regime will affect aquaculture developments will depend on the details of the
marine plan for the area and the nature of the development. It is possible to check Marine
Plan aquaculture statements for any area through the MIS.

Wales

The Welsh Government, whose ministers are responsible for marine planning,
commissioned a study® to identify likely locations for marine aquaculture before developing
their National Marine Plan. However, as the authors acknowledged, their model can only be
used to indicate broad areas of potential; higher resolution data, consideration of un-
modelled variables and more local study are needed for individual applications. The Welsh
National Marine Plan is still in development.

Northern Ireland

Northern Ireland differs in that the Department of the Environment (DoE) is currently (as of
April 2016) the Marine Plan authority but responsibility for regulating other aspects of the
plan rest with DARD and with DETI.

As of May 2016 the new Department of Agriculture, Environment and Rural Affairs (DAERA),
will encompass all the functions of DARD, the environmental functions of the current DoE
(including regulations), inland fisheries, and policy responsibility for Sustainable Strategy®®.
Northern Ireland is currently preparing to release the first draft of the Marine Plan for public
consultation®” in early 2016. No view can be taken yet in regards to the place of aquaculture
within this.

% Regulatory and legal constraints for European aquaculture 2009, DG for Internal Policies, Policy department. Online
30/11/2015 at http://www.europarl.europa.eu/RegData/etudes/etudes/join/2009/431568/IPOL-PECH_ET(2009)431568 EN.pdf
2 Hambrey et al 2008 Socio-economic Assessment of potential impacts of new and amended legislation on the cultivation of
fish and shellfish species of current commercial importance. SARF Research Report 046; Poseidon 2009. http://www.consult-
poseidon.com/fishery-reports/509%20Poseidon%20Comparative%20Requlatory%20Costs%20in%20Salmon%20Farming.pdf
* MMO April 2015 Marine Planning and Aquaculture. Author Stacey Clarke, Aquaculture lead for marine plans, Online
27/11/2015 at http://www.seafish.org/media/1391570/acig_april2015_mmo.pdf

% Marine Information System — England. Online 27/11/2015 at http:/mis.marinemanagement.org.uk/

% A spatial assessment of the potential for aquaculture in welsh waters. R.2384. May 2015 MER for the Welsh government.
Online 27/11/2015 at http://gov.wales/docs/drah/publications/150702-a-spatial-assessment-of-the-potential-for-aquaculture-in-
welsh-waters-en.pdf

* https://www.nidirect.gov.uk/articles/changes-government-departments

37 https:/iwww.daera-ni.gov.uk/articles/marine-plan-northern-ireland
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4 THE ECONOMIC CONTRIBUTION OF AQUACULTURE IN
ENGLAND, WALES AND NORTHERN IRELAND

Section 4 focuses on the economic contribution of aguaculture and comprises three main
parts. The first part briefly summarizes previous work on the economic contribution of
aquaculture to the UK economy. The second part comprises a statistical overview derived
primarily from Cefas and DARDNI publicly available data. The third part presents economic
analysis based on our own database developed from publicly available government
statistics, supplemented with website and other publicly available data. More information on
various sub-sectors’ technical and economic characteristics is presented in section 6.

4.1 Previous work

There have been social and economic aguaculture impact studies at a global*®, nationa
and EU® level using the concept of economic multipliers to assess the wider impact on
society. These are useful at national level, but less helpful for regional work where local
circumstances may differ markedly from national averages, and where differing social and
economic circumstances may make the effective responses to development investment very
variable.  Socio-economic studies such as the one commissioned by Marine Scotland in
2014* on the economic contribution of aquaculture to Scotland, and earlier work produced
through SARF* are perhaps of more immediate interest. The Marine Scotland study
estimated that aquaculture contributed “as much as £1.4 billion turnover and 8,000 jobs to
Scotland, and £1.8 billion turnover and 8,800 jobs to the whole UK”.

|38 |39

The focus provided by the advent of Marine Protected Areas (MPAs®) has led to the
production of targeted studies such as the 2014 MMO report on the social impacts of
aquaculture in English MPAs*. Regional baseline studies such as the MMO work on the
South Coast® are particularly useful to examine the economic and social context in which
potential development might operate. In terms of targeting EMFF funding this is crucial
information to maximise societal gain from the limited public funding available.

Sector reports such as the Nautilus case study on trout farming*® and a comparative study of
commercial sea fishing and recreational sea angling®’ add to the ability of those in the

% http://www.sciencedirect.com/science/article/pii/S0308597X13002169 A global synthesis of the economic multiplier effects of
marine sectors.

% http://www.sciencedirect.com/science/article/pii/S0964569114000350 Irish multipliers

“0 Scientific, Technical and Economic Committee for Fisheries (STECF) — The economic performance of the EU aquaculture
sector (STECF14-18). 2014. Publications Office of the European Union, Luxembourg, EUR 27033 EN, JRC 93169, 451
https://stecf.jrc.ec.europa.eu/documents/43805/839433/2014-11 STECF+14-18+-+EU+Aquaculture+sector JRCxxx.pdf

I Marine Scotland 2014 An Assessment of the Benefits to Scotland of Aquaculture. Imani and SRSL for Marine Scotland. May
2014. Accessed 20/10/15 at http://www.gov.scot/Topics/marine/Publications/publicationslatest/farmedfish/AgBenefits

2 Hambrey, J., J. Westbrook, S. Southall, T. Robinson, R. (2008). Socio-economic Assessment of Potential Impacts of New
and Amended Legislation on the Cultivation of Fish and Shellfish Species of Current Commercial Importance. SARF, Pitlochry.
*® http://incc.Defra.gov.uk/marineprotectedareas

MMO (2013). Social impacts of fisheries, aquaculture, recreation, tourism and marine protected areas (MPAS) in marine plan
areas in England. A report produced for the Marine Management Organisation, pp 192. MMO Project No: 1035. ISBN: 978-1-
909452-19-0. Accessed 20/10/15
http://webarchive.nationalarchives.gov.uk/20140108121958/http:/www.marinemanagement.org.uk/evidence/documents/1035.p
df
> MMO, “Economic baseline assessment of the South Coast” December 2013
http://webarchive.nationalarchives.gov.uk/20140108121958/http://www.marinemanagement.org.uk/evidence/documents/1050.p
df
“ Carleton pers. com.

47 “Comparing Industry Sector Values, With a Case Study of Commercial Fishing and Recreational Sea Angling” 2015
http://www.seafish.org/media/Publications/eftec_comparing_industry sector values FINAL Aug 2015.pdf
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industry to discuss wider effects, including socio-economic ramifications and multipliers, with
greater confidence.

The ornamental fish sector is particularly interesting in terms of socio-economic effects. It
was notable when drawing up our own database of contact details that many ornamental fish
wholesalers and retailers operated out of semi-industrial areas, and employed a number of
people in relatively high quality jobs. A report to DEFRA from Stirling University*® examines
the economics of the ornamental aquatic trade in the UK but this is not in the public domain.

It is noteworthy that although Scotland has the bulk of UK aquaculture production, the
English, Welsh and Northern Irish industries have a far higher ratio of direct employment to
production, a more species-diverse industry (much of which is still locally owned), a greater
emphasis on freshwater production, and are often situated closer to markets®.

The Marine Socio-Economic Project® datasheets offer a refreshing perspective on some of
these issues. Intended as an information source for NGOs, the series of economics briefing
papers and “facts and figures” provide excellent background reading for policy-makers and
practitioners.

4.2 Total production and value

The contribution of aquaculture to the national economies of England, Wales and Northern
Ireland is very modest, as shown in Table 3. England and Wales have both experienced
decline in finfish and shellfish production since 2010. Northern Ireland has also experienced
decline in shellfish farming but a small increase in finfish.

Overall, the picture is of a stagnant or declining industry. However, as described below there
are significant current initiatives, especially in the shellfish farming sector that could lead to a
resurgence of the industry.

4.3 Value added

There are no reliable published statistics on ‘value added’ in aquaculture in England, Wales
and Northern Ireland. However, by examining the cost structure of different aquaculture
enterprises, and industry perspectives on profitability, we estimate value added on average
to be roughly 50% of sales, though this varies significantly between sub-sectors®?. This
implies value added in production for England, Wales and Northern Ireland will be of the
order of £26 million. Value added generally represents a greater proportion of sales value for
shellfish because feed is not required, although more modern, offshore production systems
will require significant energy inputs.

8 Rana, K. J., Sturrock, H.T., Rooney, W., Young, J.A., & Bostock, J.C., 2006. Strategic economic analysis of the ornamental
aquatic trade in the UK. Report Commissioned by Defra (Project FC0933) from the University of Stirling, 89pp.. Unpublished,
commercial-in-confidence. Supplied to us by Seafish.

“ Planning for sustainable growth in the English Aquaculture Industry. Produced by the England Aquaculture Plan Consultation
Group. Published by DEFRA. January 2012. Accessed 20/10/15 at www.Defra.gov.uk/consult/2012/01/12/aquaculture-1201/

% Marine socio-Economics Project, online 30/11/2015 at http://www.mseproject.net/

*1 Some assessment is made by STECF but based on very limited data

*2 Simple financial models were developed for each aquaculture production system, based on interviews, and understanding of
system inputs and outputs. Value added was estimated as profit + wages based on current farm gate prices. Depending on the
system and assumptions used, value added ranged from around 35% to more than 60% with the former more typical of
intensively fed finfish production systems and the latter of more extensive and labour intensive shellfish production systems
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