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Food fish production from aquaculture (82 million tonnes, US$250 billion per year) now exceeds that
from marine capture fisheries, many of which have reached maximum sustainable yields.

Aquaculture is the fastest growing food production sector globally (currently >5% per year), but
continued rapid growth is needed to meet rising global demands for human dietary protein.

Marine aquaculture can contribute substantially to sustainable ‘blue’ growth in the EU and the UK.

Marine aquaculture in England (predominantly shellfish) currently occupies less than 0.5% of the
country’s territorial coastal waters (12 nautical mile limit), compared with 50% occupied by Marine
Protected Areas (MPAs) and with limited restriction of fishing activities (e.g. bottom trawls in MPAs).

Around 50 (>70%) of existing marine aquaculture sites in England are located in MPAs, but licencing
of new aquaculture sites within these areas currently adopts a highly precautionary approach. 

Evidence-based policy and decision support tools are urgently needed to support the sustainable
management of marine resources and competing uses in England’s coastal waters.

Allocated Zones for Aquaculture are used widely in Europe to facilitate sustainable development and
a similar approach could be implemented in England by adapting existing domestic policies and
tools for fisheries management and conservation.

Summary  of initial findings of a report on 'Evidence-based policy for mariculture development in
and around Marine Protected Areas (MPAs) in England' (Brown et al., 2020).

GLOSSARY OF TERMS

AMA  - Aquaculture Management Area
AZA  - Allocated Zone for Aquaculture
AZE  - Allowable Zone of Effect
CEFAS  - Centre for Environment Fisheries and
Aquaculture Science
Feature  - defined habitats composed of
distinctive biological or geological sub features
HRA  - Habitats Regulations Assessment
IFCA  - Inshore Fisheries Conservation Authority
MEA  - Marine Economic Activity 
MMO  - Marine Management Organisation
MPA  - Marine Protected Area
NE  - Natural England
VME  - Vulnerable Marine Ecosystem
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Sustainable growth and benefits of marine aquaculture
including in England

RECOMMENDATION 5

Aquaculture offers considerable potential for sustainable growth  in food
production, unlike capture fisheries, many of which have reached maximum
sustainable yields (Figure 1).

Figure 1: Trends in food fish production from aquaculture and capture fisheries

Aquaculture production has increased steadily on a global scale (but not in England)
in the last three decades, while production from capture fisheries has plateaued.
Global data obtained from the UN Food and Agriculture Organisation; data for England
obtained from CEFAS, MMO and SeaFish.

Global food fish production from aquaculture  (82 million tonnes, US$250 billion
per year) now exceeds capture fisheries and production is projected to rise to 109
million tonnes, by 2030 (FAO, 2020). Especially strong growth is expected in marine
aquaculture (FAO, 2020). 

The UK currently generates less than 0.5% of annual global aquaculture production,
mainly from Scottish sea salmon and shellfish (£900 million) (Seafish, 2016; Munro,
2019, 2020). English aquaculture currently generates only 8,000 tonnes (£30
million) of food fish per year, compared to English capture fisheries landings of
93,000 tonnes (£209 million) in 2018 (Figure 1). There is significant growth
potential, particularly for marine shellfish (and seaweeds) in England, with a
doubling in production projected over the next 20 years (Seafish, 2017). Greater
economic growth is expected in the seafood value chain, including food processing,
hospitality and tourism industries, benefiting local coastal communities in England
in particular (SeaFish, 2017).
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Human health benefits and significant reductions in national healthcare
costs have been linked to the increased consumption of seafood, rich in
proteins and micronutrients, including omega-3 fatty acids (UK Public
Health Directorate, 2013; Seafish, 2017). 

Numerous other important ecosystem services  can be derived through
the farming of filter feeding shellfish and seaweeds, in addition to food
provisioning, including: nutrient regulation, habitat provisioning and
enhancement of biodiversity and commercial fisheries (Le Gouvello et al.,
2017; Smaal et al., 2018; IUCN, 2020). However, there are also potentially
negative impacts of aquaculture on ecosystem services and net effects
need to be better quantified, as they may vary considerably across
different sites (Campbell et al., 2019; Van der Schatte et al., 2018).

           Aquaculture can contribute to:
 

Aichi Targets under the Convention
on Biological Diversity  
(6) - sustainable fisheries and 
(11) - marine biodiversity protection

UN Sustainable Development Goals: 
(2) - food security 
(14) – oceans              
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           Current total landings of

all wild-capture fisheries could

be generated from mariculture in

as little as 0.015% of the world’s

coastal oceans 

(IUCN, 2020)

Aichi Targets

(Gentry et al, 2017).
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EVIDENCE

           The UK Government’s 
25-year plan  aims to ensure
“English inshore and offshore
waters achieve good
environmental status …. while
allowing marine industries to
thrive”.

The Marine Management Organisation’s
(MMO’s) ‘Explore Marine Plans tool’ is
designed to identify  possible sites for
sustainable aquaculture development in
England’s coastal waters, taking into
account planning constraints due to other
Marine Economic Activities and Marine
Protected Areas (MPAs). The tool is being
further developed to include a broader
range of environmental constraints, such
as water quality, nutrient load and
primary productivity. However, additional
spatial resolution and specificity are
needed for optimising the use of marine
space by distinguishing areas that are
suitable for different forms of aquaculture
(Case study 1, Figure 2). 
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Sustainable development 
through marine spatial planning

(DEFRA, 2019)

Case study 1: Distinguishing areas that are suitable for specific forms of
marine aquaculture 

Figure 2: Marine aquaculture potential along the Dorset and East Devon coast

a)  Total aquaculture potential according to the MMO. Specific aquaculture potential according
to CEFAS (Kershaw et al., 2020) for b)  sugar kelp (seaweed), c)  native oyster, d)  blue mussel 

https://www.gov.uk/guidance/explore-marine-plans
https://explore-marine-plans.marineservices.org.uk/
https://www.dorsetaquaculture.co.uk/opportunities/new/map/
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Realising opportunities for synergies 
between marine aquaculture development
and nature conservation

Half (50%, 25,102 km2) of English inshore
waters (out to the 12 nautical mile
territorial l imit) are designated for nature
conservation within 154 MPAs, and (37%,
66,504 km2) of offshore waters contain 40
MPAs (JNCC, 2019). The majority of inshore
waters are also open to fishing (MMO,
2018) and a range of other marine
activities. This intense competition for
marine space is recognised in the UK Multi-
annual National Plan for the Development
of Sustainable Aquaculture (DEFRA, 2015).

In order to resolve potential conflicts
between marine activities in England’s
crowded coastal waters, there is a need to
seek opportunities for synergies between
marine uses, and to identify and
understand possible trade-offs, to enable
sustainable development alongside marine
environmental protection and conservation. 

One approach is to refine and use tools
for assessing the compatibility of habitat
features with different aquaculture
methods, building on generic pressure-
feature sensitivity assessments
underpinning Natural England’s advice on
operations.

Another approach being adopted widely
in Europe is the establishment of
Allocated Zones for Aquaculture ‘AZAs’
(Figure 3),  where aquaculture
development can be aligned with the
objectives of other marine economic
activities and also MPAs (Sanchez‐Jerez 
et al., 2016; FAO, 2019). Marine policy
making and decision support tools
required for establishment of AZAs in
England could be drawn from existing
policy frameworks for fisheries
management and conservation (DEFRA,
2012), fisheries byelaws, Regulating
Orders and Several Orders (Seafish,
2016). (Case study 2, Figure 4)
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https://designatedsites.naturalengland.org.uk/Marine/FAPMatrix.aspx?SiteCode=UK0013114&SiteName=lundy&SiteNameDisplay=Lundy+SAC&countyCode=&responsiblePerson=&SeaArea=&IFCAArea=&NumMarineSeasonality=1


Figure 3: Ecosystem approach for sustainable development of
marine aquaculture within AZAs

The ecosystem approach outlined below includes the definition of an Allocated
Zone for Aquaculture (AZA), definition of an Allowable Zone of Effect (AZE) and
an Aquaculture Management Area (AMA) (after Sanchez‐Jerez et al., 2016).

EVIDENCE

Case study 2: Long-standing example of an Allocated Zone for
Aquaculture (AZA) in Poole Harbour

Figure 4: Mapping of leased shellfish beds, habitat features, sub features 

Poole Harbour  is one of the largest coastal lagoons in Europe. It is an MPA (Special
Protection Area and Ramsar site), which has supported a thriving shellfish
aquaculture industry, managed via a Several Order since 1915 (Southern IFCA, 2020).
Currently 24% of the Poole Harbour MPA is leased for bottom-culture of shellfish
(blue mussels, Pacific oysters, edible cockles and Manilla clams). The leased area
constitutes an AZA, located on sub-tidal mud, away from sensitive species and
habitats, including seagrass beds (Zostera marina), peacock worms (Sabella
pavonina) and internationally important populations of intertidal wading birds.



DISCUSSION

Alternative frameworks
for assessing the compatibility of
different types of marine aquaculture in
and around MPAs

Precautionary, feature-based approach
Marine aquaculture developments require
screening to (determine the need for
Environmental Impact Assessment) and
Habitats Regulations Assessment (HRA, for
European Marine Sites) to evidence that
designated habitat features are maintained
in a favourable condition. There are several
short comings in this ‘feature-based
approach’, including: (i) Lack of
representation of species and habitats
within the UK’s MPA network, which are not
included among designated habitat
features; (ii) Practical limitations for
accurately mapping the distribution and
extent of many features; (ii i) Lack of
reliable indicators to assess changes in
feature condition; (iv) Infrequent
monitoring of feature condition e.g. every
six years for Marine Conservation Zones
(Ware and Downie, 2020). These practical
(and economic) constraints lead to a
reliance on wider published evidence of
feature sensitivity to specific pressures
from marine activities (Tyler-Walters, 2018).
However, sensitivity assessments fail to
account explicitly for duration or extent of
pressures (CEFAS, 2012) and there are
limited data for benchmarking specific

pressures from marine aquaculture
(Brown et al., 2020), including discerning
when aspecific pressure leads to an
adverse impact on a feature, and
distinguishing this from other
anthropogenic or natural background
pressures (Möckel, 2017). Lack of site-
and feature- specific evidence leads to
application of the precautionary
principle. For example, there is a
tendency under the UK Habitats
Regulations to afford the highest levels
of conservation protection to all ‘natural
habitats’ and ‘habitats of species’, at the
expense of sustainable development
(Solandt  et al., 2020). For example, some
habitats, such as reefs are recognised as
being particularly vulnerable to towed
fishing gear and marine plans generally
consider reefs to be vulnerable marine
ecosystems (VMEs). However, there is
evidence that static fishing gears, which
more closely resemble marine
aquaculture activities, have limited
impact on reefs (Rees et al., 2019).
Furthermore, the feature-based approach
to MPA management places little, or no,
emphasis on assessing net impacts,
including the positive impacts of marine
aquaculture on biodiversity conservation
within MPAs, or on other ecosystem
services and dependent marine economic
activities, including fishing.
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Participatory, ecosystem-based approach

An alternative approach to the feature-based

approach is to protect whole ecosystems,

which is advocated in UK Government’s 25

year Environmental Plan (DEFRA, 2019). This

‘whole site’,  ‘ecosystem-based approach’

seeks to preserve structure and function, and

enable the repair and renewal of marine

systems, and is more consistent with the

sustainable development and use of marine

resources (Solandt et al. ,  2020; Rees et al. ,

2020). This approach is embodied in DEFRA’s

‘revised approach’ to the management of

commercial fisheries in European Marine Sites

in England (DEFRA, 2012) and JNCC’s

participatory approach to fisheries

management in MPAs (JNCC, 2020). In

addition to protecting the most vulnerable

habitat features within a site from higher risk

fishing activities (e.g. demersal trawling),

adaptive risk management (based on ongoing

monitoring and assessment) can be used to

regulate fishing in habitat areas where

evidence of negative impacts is lacking. 

DISCUSSION

Environmental monitoring  is required to ensure the adaptive management and
sustainable development of marine aquaculture, including within MPAs. Current
levels/frequencies of habitat feature condition monitoring undertaken by JNCC and
Natural England are limited. Additional regulatory-approved, industry-sponsored
monitoring would support both marine aquaculture and MPA management.

Adaptive risk management  

Adaptive risk management takes into
account: conservation feature condition and
extent; sensitivity to the specified activity;
spatial distribution and intensity of the
activity; evidence on other background
pressures; trends indicating whether
features are progressing towards achieving
their conservation objectives. This approach
is integral to marine aquaculture
management in AZAs (Figure 3)  (Sanchez‐
Jerez et al., 2016; FAO, 2019).



RECOMMENDATIONS

Establishing Allocated Zones for Aquaculture (AZAs) in England’s
crowded coastal waters, including within Marine Protected Areas (MPAs)
requires the refinement and use of a suite of tools. These tools include: 

1) Habitat feature-based sensitivity matrices  for prospective assessment of
the suitability of different types of marine aquaculture:

o Feature-specific risk assessment should be refined, building on Natural
England’s (generic) risk matrices and environmental monitoring data from
existing sites quantifying aquaculture x MPA feature interactions. 

o General rules for the screening of proposed marine aquaculture
developments should be established, based on learning gained from risk
matrices and environmental monitoring data.

2) Adaptive risk management  of ongoing aquaculture developments (pilot
studies) and operations: 

o Marine aquaculture developments and site operations in and around MPAs
should be informed by evidence gathered from ongoing monitoring of habitat
features in relation to planned and implemented aquaculture activities. 

o Comparing evidence from monitoring of aquaculture sites and reference
sites (e.g. HRA sites) will help elucidate trends in feature condition and
impacts from other (background) pressures.

3) Tools quantifying ecosystem service benefits  provided by different forms of
marine aquaculture, including habitat provisioning, coastal protection, nutrient
regulation, carbon sequestration.

4) General planning rules  developed from the above tools – these should be
applied within a transparent decision making framework for regulators and
prospective marine aquaculture licensees (see Daniels et al., 2020; SeaFish,
2020).
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