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Abstract

This study is the third in a series of three research papers,
prepared for a PECH Committee Workshop. It explores how
initiatives within the European Green Deal may impact food
security in fisheries and aquaculture. The Farmto Fork Strategy’s
aim of sustainable food production indicates prioritising low-
trophicspecies like bivalves and algae. Fit for 55’ requires greater
fuel efficiency and a transition to clean energy by the fishingfleet.
A net positive long-term impact on food security is expected
from sustainable production. As two thirds of the EU’s seafood
consumption isimported, such ambitions should be extended to
non-EU country producers.
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EXECUTIVE SUMMARY

Overview of the main EGD policy initiatives as regards food security

The European Green Deal (EGD) is the EU’s overarching environmental strategy to address climate
change and environmental degradation. It consists of several policy initiatives that have the potential
toimpact EU food security, including from fisheriesand aquaculture.

A lack of action on climate change has direct, severe consequences forfisheriesand aquaculture with
a decrease in global catches predicted, particularly impacting populations that already face food
insecurity. This also impacts aquacultureas 2/3 of production is dependent onfood from wild fisheries,
while ocean acidification and rising temperatureincrease risks of disease.

Farm to Fork, the EU’s food production strategy, has the most direct implications for food security.
Blue Farming promotes the expansion of shellfish and algae production in the EU.

Other EDG policy initiatives suchas the Fitfor 55 package and the EU Biodiversity Strategy for 2030
are expected to impact the significant EU fisheries and aquaculture production that is fuel intensive
and damaging to benthic habitats.

EU dependence on seafood imports

In 2020, the EU produced 5 million tonnes of fisheries (3.9 million tonnes) and aquaculture (1.1 million
tonnes) products, which represents 2% of global production. It is the seventh largest global seafood
producer (seventh for capture fisheriesand 11" for aquaculture).However, not all EU fleet landings are
intothe EU and not all production is for direct human consumption. The 2020 production of fisheries
and aquaculture products for human consumption totals just over 4 million tonnes. In 2020, people
living in the EU consumed more than twice as much as they produced. Three quarters came from
wild capture fisheries and a quarterfrom aquaculture.

Growth in EU seafood consumption is supplied by an increase in extra-EU imports (whitefish, tuna,
salmon and shrimp), which are often then subject to intra-EU exchanges. More of the lower-value
species like herring and mackerel are exported.

China and other Asian countries remain important reprocessing centres for seafood destined forthe
EU, but this has declined following the COVID-19 pandemic with increasing ) logistics and labour costs.
EU companies are developing shorter supply chains with more added value processing closer to
landing and aquaculture production centres.

The characteristics of sustainable fisheries models are well-understood (effective, adaptive
managementinformed by sound science), but must be applied more broadly to all EU production
andtoitsimports.

The EU’s Sustainable Fishery Partnership Agreements (SFPAs) with non-EU countries contribute
significantly to EU production. Rather than seeking to avoid negative impacts on the food security of
non-EU countries, SFPAs have the potential to make a positive contribution.
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EU aquaculture production

In 2020, EU aquaculture production was 1.1 million tonnes, a decline on the previous year's total
mainly due to the UK's exit from the EU as well as COVID-19 disruption. 2020 also saw the EU import
2.1 million tonnes of aquaculture products and export 0.3 million tonnes, resulting in apparent
consumption of 2.9 million tonnes (EUMOFA, 2022). Almost half of EU aquaculture production
volume consists of bivalves and other molluscs and aquatic invertebrates, mainly thanks to the
production of musselin Spain and oyster in France.

The European Commission recently adopted new “Strategic guidelines for a more sustainable and
competitive EU aquaculture for the period 2021 to 2030". These Strategic guidelines align with the
development objectives set out in the European Green Deal. The potential of EU aquaculture to
support and diversify seafood productionisalso highlighted by the Farmto Fork Strategy. The Strategic
guidelines have several approaches, including the following:

e building resilience and competitiveness;

e participating in the green transition;

e ensuring social acceptance and consumerinformation; and

e increasing knowledge and innovation.
Best practices for resilient, green and innovative sustainable aquaculture include the increased use of
thefollowing elements:

e low or multi-trophic aquaculture to reduce the global warming potential (GWP) and
potentially sequester carbon,

e develop innovative techniques to diversify aquaculture, including more controllable
production systems and the use of circular feed materials, and

e formally embracing the ecosystem approach to aquaculture (EAA).

The EU Farm to Fork Strategy: best practices and lesson learned

The Farm2Fork (F2F) Strategy is more focused on land-based production systems but does recognise
the need for an accelerated shift to sustainable fish and seafood production. The CFP, Open Method
of Coordination (for aquaculture) and EMFAF funding will be key resources.

The F2F Strategy has a great deal of synergy in current thinking in both mitigating and adapting to
climate change in fisheries and aquaculture, and the overall progression towards carbon zero. Given
the impact of high energy prices on profitability, this is a commercial as well as an environmental
necessity.

A focus on low-trophic aquaculture is key and this needs to be supported by market development
and consumer behavioural change. Higher trophiclevel aquaculture (e.g., most finfish farming) needs
toundergo change to reduce its energy use across the life cycle (especially in aquafeed production and
distribution). Better animal welfare and a greater move to organicfarming will support this process.
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Policy recommendations

Food security is fundamentally compromised if the supply of that food is not from sustainable
production. This principle should apply to all fisheries and aquaculture products, irrespective of
source, i.e., EU fisheries production (EU stocks, shared stocks - with Norway, the UK, etc. - and those
targeted by EU fleets under SFPAs), aquacultureand imports. Based onthe analysis and the knowledge
collated in this study, the following policy recommendations are presented:

(1) Improving food security from sustainable EU fisheries production:

a) Sustainable stocks targeted by EU fleets through:

effective management and enforcement, based on sound science that is funded
sufficiently;

bringing the Control Regulation up to date and tackling IUU fishing everywhere;
SFPAs that make a positive contribution to food securityin non-EU countries;

recognising the social and cultural importance of fishing to value future generations of
fishers.

b) Reducingthe emissions from fishing vessels through:

lowering energy use via fuel efficiency measures (funding gear and vessel modifications,
removing regulatorybarriers, incentivisingmovesto lowerimpact gears);

switching to clean fuels (that can be used with existing engines) and renewable energy
sources (such as batteries and hydrogen) by supporting R&D, knowledge transfer from
other sectors andinfrastructurerequirements).

¢) Addressing the environmental impacts of fisheries production:

reducing benthic impact on sensitive habitats with effective marine protected areas
(MPAs);

reducing bycatch of unwanted catch (juveniles and vulnerable species).

(2) Improving food security from EU aquaculture production:

DG MARE and others (e.g., DGENV and the Aquaculture Advisory Council, AAC) conduct a
formalreview of the ecosystem approach to aquaculture and how EU policy and member
state guidance might be updated to reflect lessonslearned;

developing bivalves and other edible low-trophic species in deeper water, more
offshore locations and at a larger scale; the use of maritime spatial planning (MSP) in
allocating space to such aquaculture;

encouraging consumers to increase the contribution of these lower-trophicalternativesas
part of a balanced diet through a range of approaches; product development and
consumer information provision;

encouraging the provision of ecosystem services from aquaculture can be used atbay or
sea basin levels, e.g., carbon sequestration or nutrient assimilation, both though private
sector as wellas public-private partnerships for larger-scale projects;

innovative thinking in terms of pen design, stock containment and associated permitting
to add controllability to open water pen farming, this should be supported by a more
forward-thinking approaches in MSP that encourage plannersto allocate specificareas to
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aquaculture withoutcompromising theirenvironmental integrity or conflicting with other
seausage;

using audits of energy and other ecological resources across aquaculture value chains
as a guide for management decisions;

reviewing and improving certification standards and industry management codes and
guidance documents to ensure that they reflect ecologically efficient approaches to farm
management and value chains, and thus encourage the sector to contribute to climate
change mitigation.

(3) Improving food security of imported seafood:

Supporting international producers in sustainable seafood production by improving
regional fisheries management, supporting marine resource management in non-EU
countries and knowledge-sharing on sustainable aquaculture production;

ensuring a level playing field for EU producers, encouraging improved performance and
maintaining competitiveness by ensuring imported seafood meets defined environmental
standards;

revised marketing standards to cover moreimports andinclude environmental criteria;
improved traceability systems to minimise seafood fraud;

clear consumer labelling and awareness-raising.

(4) Improving food security in the seafood supply chain:

Improving the efficiency of supply chains with shorter supply chains; better cold chains
andincreased value added at point of landing;

product innovation to create attractive, convenient products from low-carbon sources
and by-products;

promoting consumption of low-carbon seafood choices (small pelagics and low-trophic
culture: bivalves and algae) with improved information on product nutrition and
environmentalimpact.

10
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1. OVERVIEW OF THE MAIN EGD POLICY INITIATIVES AS REGARDS
FOOD SECURITY

KEY FINDINGS

e The European Green Deal (EGD) is the EU’s overarching environmental strategy to
address climate change and environmental degradation. It consists of several policy
initiatives that have the potential to impact EU food security, including from fisheries
and aquaculture.

e Not acting on climate change has severe consequences for fisheries and
aquaculture. The predicted decrease in global catches is much greater with higher
emissions scenarios, particularly impacting populations that already face food
insecurity.

e A decrease in global catch also impacts aquaculture as 2/3 of production is
currently dependent on food from wild fisheries, while ocean acidification and rising
temperature create more problems, including increased risk of disease.

e Farm to Fork, the EU’s food production strategy, has the mostdirectimplications for
food security. Blue Farming promotes the expansion of shellfishand algae production
in the EU.

e Other EDG policy initiatives such as the ‘Fitfor 55’ package and the EU Biodiversity
Strategy for 2030 are expected to impact the significant EU fisheries and aquaculture
production that s fuelintensive and damagingto benthic habitats.

1.1. European GreenDeal

This report explores the challenges and opportunities for fisheries and aquaculture in implementing
the European Green Deal, the EU’s overarching environmental strategy to tackle climate change and
environmental degradationresulting from human activity. However, it is also worth noting the severe
consequences for fisheriesand aquaculture of not takingaction.

The Intergovernmental Panel on Climate Change (IPCC) reports that climate change will resultin a
redistribution of stocks and a loss of fisheries catch potential'. This will affect many populations in
low-latitude regions, such as in the PacificIslands and West Africa that are alreadyfacing food insecurity
challenges (IPCC, 2019). Overall, the combined impacts of climate change on coral reefsand fish stocks
are expected to affect small-scale coastalfisheries the most, with catches decreasing by up to 20% by
2050, and by up to 50% by 2100, under the high emission scenario.

Aquaculture will also be affected, as two thirds of the food for farmed fish originates from wild
catches, while ocean acidification and increasing temperatures also threaten marine aquaculture
directly, leading to heterogeneous patterns of gains and losses, but an overall greater probability of
declines worldwide (Froehlich et al., 2018; Huntington, 2022).

Models predict a decrease in catch potential in the low-emission scenario of up to 6.4% by the end of the century, while the expected
loss in the high-emission scenario would be up to almost a quarter, with even a decrease of more than 50% in some regions by 2100.
Tropical oceans will be most negatively impacted, with a three-fold or greater decrease in catch potential compared with the global
average, in particular in the western central Pacific Ocean, eastern central Atlantic Ocean and the western Indian Ocean.

11



IPOL | Policy Department for Structural and Cohesion Policies

Perhaps the most comprehensive synthesis of current knowledge, adaptation and mitigation options
of climate change on fisheries and aquacultureis from FAO (Barange et al., 2018). This notes both the
impacts from short-term climate change impacts causing large-scale loss of production from extreme
events such as floods, increased risks of diseases, parasites and harmful algal blooms. Long-term
impacts can include reduced precipitation leading to increasing competition for freshwater. An
increasein fishing productivity, onthe otherhand, would be limitedto the Poles, in particular the Arctic
Ocean, and some other locations (IPCC, 2019).

The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) Global
Assessment on biodiversity and ecosystem services (2019)? reports that "in marine ecosystems, direct
exploitation of organisms (mainly fishing) has had the largest relative impact, followed by land-/ sea-use
change [...] including coastal development for infrastructure and aquaculture”. The report suggests that
sustaining and conserving fisheries and marine species and ecosystems can be achieved through a
coordinated mixofinterventions on land, in freshwater and in the oceans (IPBES, 2019).

TheEGD is the EU’s coordinated framework of interventions, settingout how it intends to address the
many challenges facing the planet, including climate change and biodiversity loss. In December 2022,
the Commission Presidentalso cited the EGDin confirming the EU’s supportfor the Kunming-Montreal
Biodiversity Agreement, which setsbinding targets for2030and 2050°.

The EGD aims to transform the EU into a fair and prosperous society, with a modern, resource-efficient
and competitive economy where there are no net emissions of greenhouse gases in 2050 and where
economicgrowth is decoupled from resource use. It also aims to protect, conserve and enhance the
EU's natural capital, and protect the health and well-being of citizens from environment-related
risks and impacts (European Commission, 2019). The multiple elements of the EGD are set out in
Figure 1.

2 https//www.ipbes.net/sites/default/files/inline/files /ipbes_global_assessment_report_summary_for_policy makers.pdf

https://ec.europa.eu/commission/presscorner/detail/en/statement 22 7827

3
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Figure 1: Elements of the European

Green Deal
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\
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healthy and environmentally
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7
Accelerating the shift to
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EU’s economy fora
sustainable future

Leave no one behind
(Just Transition)

A European
Climate Pact

Source: European Commission, 2019

The implications of the EGD policy initiatives forfood security are summarisedin Table 1 overleaf.Farm
to Fork, the EU’s food productionstrategy, hasthe most direct implications for food security, but other
policy initiatives may also be expected to have implications for food security in the fisheries and
aquaculture sectors,as indicated by the shading in the table (darker green =greater implications).

These policies are discussed in more detail below, along with recent communications from the
Commission on how the fisheriesand aquaculture sectorcan align with EU Green Deal policies.

13
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Table 1: Linkages between EGD policy initiatives and food security infisheries and aquaculture

EGD policy

Implications for seafood security

EU’s climate ambition for 2030 and 2050
Numerous initiatives as set out in ‘Fit for 55, to deliver at least
55% cut in carbon emissions by 2030.

These objectives are in line with COM(2023) 100 on energy transition in fisheries and
aquaculture and will be informed by ongoing research on energy transition in the
sector. This will explore the impact of innovations on the carbon footprint of seafood
production. Without decarbonisation, the needto reduce emissions has the potential
to reduce EU fisheries and aquaculture production.

Supplying clean affordable and secure energy
Decarbonising the energy system with renewable energy;
further development of offshore wind.

Offshore wind developments can displace commercial fishing vessels from traditional
fishing grounds. New areas may be less productive or further from home ports,
resulting in increased costs and trade-offs. The expansion of the renewables sector
has also heightened the demand for fishing vessels to provide guard or survey duties.
The growth in new maritime industries like renewable energy can exacerbate the
labour shortages in the fisheries sector.

Mobilising industry for a clean and circular economy
Decarbonisation of industries and increasing recycling and
circularity through an EU industrial strategy. Further
development of the 2018 Plastics Strategy. Access to
sustainable raw materials (especially for clean technologies,
digital, space and defence).

The move towards decarbonisation is described above under point 1 and ‘Fit for 55’.
Fishing and Aquaculture gear containing plastic is included in the Single Use Plastics
Directive requiring Extended Producer Responsibility schemesfor gear by the end of
2024.There is not intended to be an impact upon food production, but some
producers cite such demands as an additional pressure on business viability.

Buildings are energy and resource efficient.
A ‘renovation wave’ of public and private buildings.

No direct implications were identified for fisheries and aquaculture.

Zero pollution for a toxic-free environment

Zero pollution action plan for air, soil and water. Restore natural
functions of ground and surface water. Protect citizens and the
environment from hazardous chemicals.

Overall, this could be viewed as having positive implications for EU seafood
production as long as imports are required to meetthe same standards.

One potential implication is in finfish culture where chemicals and pharmaceuticals
are used. If less polluting alternatives have a lower efficacy, increased mortality or
reduced growth rates could impact yield.

Preserving and restoring ecosystems and biodiversity

Mixed implications of increased MPA coverage for EU seafood production: Positive:
resource spill over effects for fisheries and tackling 1UU fishing.

14
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EGD policy Implications for seafood security
Set out in an EU Biodiversity Strategy for 2030. Increasing the Negative: reduced production levels if fishing vessels are excluded from areas with
coverage of Marine Protected Areas (MPAs). Zero tolerance productive fishing grounds and the space available to aquaculture is constrained or

approach to lllegal, Unreported and Unregulated (IUU) fishing. consenting are affected. Resulting in more imports.

7 | From‘Farm to Fork’: afair, healthy and environmentally
friendly food system.

European food should become the global standard for
sustainability with a significant proportion of EU CAP and CFP
funding to contribute to this goal.

Develop the potential of sustainable seafood as a source of low-
carbon food.

8 | Accelerating shift to sustainable, smart mobility For the movement of goods, this initiative encourages the decarbonisation and
Contribution to climate neutrality by road, rail, aviation and shortening of supply chains (e.g., doing more at the point of landing), which reduces
water transport. Shifting road freight onto rail, waterways and carbon emissions. If a move away from reprocessing products in Asia this may be
support short-sea shipping. positive for the EU import/export balance. Avoiding air freight may also show a shift

towards frozen over fresh or live seafood. Increased processing at point of landing is
positive for employment in coastal communities, making local production more
robust.

Source: Author’s own elaboration
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1.2. FarmtoFork Strategy

The Farm to Fork Strategy has the most direct implications for EU seafood in relation to food security,
as it seeks to address the challenges of sustainable food systems. It recognises the inextricable links
between healthy people, healthy societies and a healthy planet. The Farm to Fork Strategy sets out
both regulatory and non-regulatory initiatives, with the common agricultural and fisheries policies
as key tools to supporta just transitionto a sustainable food system thatshould*:

e haveaneutralor positive environmental impact;
e help to mitigate climate change and adapt to its impacts;
e reversetheloss of biodiversity;

e ensurefood security, nutrition and public health, making sure thateveryone hasaccess to
sufficient, safe, nutritious, sustainable food;

e preserve the affordability of food while generating fairer economicreturns, fostering the
competitiveness of the EU supply sector and promoting fair trade.

Figure 2: Elements of the Farm to Fork Strategy

Sustainable

Food Loss Food Production
& Waste

Prevention

Sustainable

: Food
Sustainable Prucggs ing &

food consumption Distribution

Source: https://food.ec.europa.eu/horizontal-topics/farm-fork-strateqy _en

4 https://food.ec.europa.eu/horizontal-topics/farm-fork-strateqy_en

16


https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en

Workshop on the European Green Deal — Part lll: Food security aspects

TheFarm to Fork Strategyis more focused on land-based production systems, but does recognise the
need for an accelerated shift to sustainable fish and seafood production. The Annex presentsa review
of how ensuring sustainable food productionand the otherelementsofthe Farm to Fork Strategy can
be applied to the fisheries and aquaculture sectors.

The varied impacts of the COVID-19 pandemic haveunderlined the importance of a robust and resilient
food system thatfunctionsin all circumstancesand is capable of ensuring access to a sufficient supply
of affordable food for citizens (Nielsen et al., 2023). It has also made us acutely aware of the
interrelations between our health, ecosystems, supply chains, consumption patterns and planetary
boundaries (Carpenter et al,, 2023; Love et al., 2021). The increasing recurrence of droughts, floods,
forest fires and new pests are a constant reminder that our food system is under threat and must
become more sustainable and resilient (European Commission, 2020).

The EU’s goals are to reduce the environmental and climate footprint of the EU food system and
strengthenits resilience, ensurefood security in the face of climate change and biodiversity loss and
lead a global transition towards competitive sustainability from Farm to Fork and tapping into new
opportunities.

The Farm2Fork Strategy hasa great deal of synergyin currentthinkingin both mitigatingand
adapting to climate changein fisheries and aquaculture, and the overall progression towards carbon
zero.Given theimpact of high energy prices on profitability, thisisa commercial as wellas an
environmental necessity.

Foraquaculture, a focus on low-trophicaquacultureis key and needs to be supported by associated
market development and consumer behavioural change. Higher trophic level aquaculture (e.g., most
finfish farming) needs to undergochange to reduce its energy use acrossthe life cycle (e.g., esp.in
aquafeed productionand distribution). Better animal welfare and a greater move to organicfarming
will support this process.

Forfisheries, sustainable food production relates to the sustainable harvestingof the wild resource
without damaging the marine environment.Food supply from fisheries must tackle many other F2F
elements:food security, processing, trade,fraud and waste and consumption are highly relevantto
wild fisheries production.

1.3. Fitfor 55 package

The ‘Fit for 55’ package includes a set of proposals to update EU regulation to achieve at least a 55%
cut in net greenhouse gas emissions by 2030°. Binding annual greenhouse gasemissionstargets for
EU Member States, increasethe reductiontargetfor 2030 from 29% to 40%, compared with 2005. As
a result, Member States are looking to many sectors to contribute to emission reduction, including
fisheries and aquaculture.Fit for 55 also includes a revised Energy Taxation Directive, which will make
cleaner fuels more attractive in all transport modes and close loopholes for polluting fuels
(COM(2021) 550)¢. The Commission’s 2021 proposal puts forward minimum rates of taxation that
encourage a switch to more sustainable fuels. It also encourages more efficient and less polluting
aircraft and vesselsin the EU's aviation and waterborne sectors. In practice, the new rules lay down a
minimum excise duty rate on the relevant fuels used for intra-EU passenger flights, as well as intra-
EU ferry, fishing and freight vessels.”

> https://www.consilium.europa.eu/en/policies/green-deal/fit-for-55-the-eu-plan-for-a-green-transition/
5 https://eur-lex.europa.eu/legal-content/EN/TXT/2uri=CELEX%3A52021DC0550
7 https://ec.europa.eu/commission/presscorner/detail/en/ganda_21_ 3662

17


https://www.consilium.europa.eu/en/policies/green-deal/fit-for-55-the-eu-plan-for-a-green-transition/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0550
https://ec.europa.eu/commission/presscorner/detail/en/qanda_21_3662

IPOL | Policy Department for Structural and Cohesion Policies

A special report on Ocean-based solutions to climate change summarises the potentially positive
contribution that the stimulation of sustainability in fisheries and aquaculture production can make
through reducing emissions in fisheries, replacing feed in aquaculture, and by increasing the share of
ocean-based proteinin humandiets, asit is far less carbon-intensive than land-based proteins (Hoegh-
Guldbergetal., 2019; Willett et al., 2019).

Energy is one of the major cost items in the EU fisheries and aquaculture sector. At present, most
fishing vessels rely on marine diesel for their operations,although smaller vessels may use petrol. In
total, the EU fleet consumed over 1.9 billion litres of marine diesel in 2020 to catch and land 4.05 million
tonnes of fish valued at EUR 6.3 billion at thefirst sale. This fuel consumption led to direct emissions of
approximately 5.2 million tonnes of CO.. Since 2009, the EU fishing fleet has reduced its fuel
consumption per kg of landed fish by over 15%, but these reductions have stagnated in recent years®
and nowstand ataround 0.5 litres of fuel per kg of landings (STECF, 2022).

The hike in energy prices resulted in marine diesel prices more than doubling in 2022 compared to
average prices in 2021. This in turn led to surging operational costs for the fishing fleet, with energy
costs increasing from 13% of revenues in 2020 to an estimated 35% in 2022° (COM(2023) 100)". In
2022, a part of the EU fishing fleet was unable to cover operational costsat currentfuel prices, forcing
some fishers to dock their vessel or rely on support measures to keep operating. The performance of
the EU fishing fleet moderately (in 2021) and heavily (in 2022) deteriorated, specially driven by the
increase in fuel prices (STECF, 2022). This situation has developed despite the continued subsidies
provided to the EU fleet, including duty-free fuel. The 2022 WTO Agreement on Fisheries Subsidies is
supported by the EU, but this does not include marine fuel subsidies as they are not specific to
fisheries''.

For aquaculture, the share of costs for energy consumption differs widely depending on both the
type of species farmed and the production technique used. For example, energy costs in EU mussel
aquaculture range from 3% of total costs in operations using mussel rafts, to 14% of total costs in
operations using mussel longlines. In EU rainbow trout aquaculture, which represents over half of EU
freshwater farmingproduction, costs range from an almostnegligible percentage in operations using
trout cages, to 8% of total costs in raceways and trouttanks (STECF, 2020).

The Commission, in partnership with all stakeholders, aims to step up collective efforts on the energy
transition with a more comprehensive and coordinated approach (COM(2023) 100). EU fisheries are
encouraged to continue the positive trend, as observed for the period 2009-2019, towards reducing

fuel intensity by reducing the fossil-fuel consumption per kg of landed product for at least an
additional 15% for the period 2019-2030. EU aquaculture is also encouraged to reduce fossil-fuel
consumption and non-renewable sources of energy (COM(2023) 100).

Broadly, two mutually reinforcing strands of actions can be pursued to reduce the energyintensity and
carbon footprint of fisheries and aquaculture: a. lower the energy needs per kilogram of landed or
farmed fish and, b. switch to clean and renewable energy sources.

Technologies to reduce energy consumption in the fisheries sectorare already available: modifications
to the vessel (e.g., fitting engines that are more efficient, nozzles and larger propellers); fishing gear

8 Data collected underthe EU Data Collection Framework indicates that EU fisheries reduced their fuel intensity (i.e. fuel consumption per
tonne of landings) by more than 15% between 2009 and 2014, but this trend has stagnated since then.

° Inanumber of segments of the EU fleet, particularly those using energy-intensive fishing methods, fuel costs represented more than haff
of the value of landings in 2022.

1 COM(2023) 100 On the Energy Transition of the EU Fisheries and Aquaculture sector.

The WTO Agreement on Fisheries Subsidies is further explained in this briefing note: https://eceuropa.eu/commission/presscorner

/detail/en/statement 22 7827
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(lighter and more efficient gear) and fishing patterns (optimising quota use across the fleet) could be
pursued to reduce the energy intensity of fisheries. Waterborne zero-emission fuel and powertrain
technologies are commercially available and a limited number already in use in the fishing sector'.
These fuels and energy sourcesinclude electricity, ammonia, renewable hydrogen, sustainable biogas,
syntheticfuels, and sustainable biofuels' (including drop-in fuels such as algae biofuels, that can used
in existing engines) and other innovative renewable and low-carbonenergysources.

Fishing and aquaculture are in most settings a relatively small market for alternative technology
providers'. These sectors may notthemselves drive innovation in some technologies, butthey do have
specific operational needs. There is a need to learn from innovations in other sectors and effective
cooperation is needed to link seafood producers and supply chain operators with those researchers,
technology providers and operators in other sectorsto ensure synergies and knowledge-sharing.

However, there are barriers to the uptake of technologies and strategies by the fisheries and
aquaculture sector. Limited knowledge transfer on the technologies, financial barriers to innovation
uptake, and lack of trust towards innovation in currentfisheriesand aquaculture practices (Bastardie et
al., 2022 a). Overhauling and upgrading enginesis the most significant single modification suggested
by operators to improve fuel efficiency. Engines are a major capital investment, but the fitting and
associated connections are also a significant cost of engine replacement. In practice, operators are
faced with the choice of sourcinga differentengine (with the additional costs and difficulty of replacing
pipes and electrics) or buying a new/refurbished engine of the same model (to minimisefitting costs,
less likely to result in major reductions in fuel use which is proving more challenging as older engine
models become hard to find). Skippers with experience in several engine manufacturers recognised
thereis a trade-off between operational efficiency and maintenance costs, with some suggesting that
some of the more fuel-efficient engines need more frequentand costly overhauls (Cappell et al., 2022).

Small-scale fishing vessels and aquaculture-service vessels could be electrified and supported by
solar panels or other renewable or low-carbon main or auxiliary power sources'. Where possible,
existing engines can be modified, while in some segments the acquisition of new low-carbon-emission
(hybrid) engines and vessels could be the solution. However, many in the EU catching sector are faced
with a quandary: the lack of profitability in currentoperations caused by high fuel use limits the ability
toinvestin new technologies thatwould reduce thatfuel use.

There arealso regulatory factors that hinder fuel efficiency. For example, regulationsbased on vessel
length has resulted in vessels that are less hydrodynamic vessels as operators seek to maximise
capacity within a particular length category. Conservation measures can also result in a trade-off with
fuel efficiency: increased selectivity to avoid bycatch of marketable species means a higher carbon
footprint per kg landed.

Regulatory and management measures should be reviewed to identify where fuel efficiency can be
incentivised, and barriers removed. This should be part of the work Energy Transition Partnership
(ETP) knowledge-sharing platformthat s to be established by the Commission.

Examples of hybrid and full-electric fishing vessels are provided in this article: https://www.globalseafood.org/advocate/net-zero-heroes-

hybrid-and-electric-commercial-fishing-vessels-set-out-to-cut-the-ind ustrys-carbon-emissions/.
3 While preventing the adverse effects of pressure from biofuel demand on global food security due to indirect land use change and
competition between crops produced for food and biofuels, in line with the framework laid down under Directive (EU) 2018/2001.
" The Global Maritime Forum’s global mapping of zero-emission pilots and demonstration projects does not list any related to fishing and
aquaculture: https://www.globalseafood.org/advocate/net-zero-heroes-hybrid-and-electricccommercial-fishing-vessels-set-out-to-cu t-
the-industrys-carbon-emissions/ .
E.g.for hauling, navigation, fish-finding equipment, the galley, and cabin power.
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Substantial funding is required to support the sector inimprovingfuel efficiency in thefirst instance
and ultimately to decarbonise the sector. Structural funding should also extend to support the
infrastructure required to enablefishingfleets to take up alternative fuels.The recent communication
on Energy Transition in Fisheries and Aquaculture claims that the EMFAF can already support
investments for this energy transition (COM(2023) 100). The eligibility conditions (including fleet
capacity imbalance) should be reviewed to ensure they do not prevent investments by the fleet
segments that are most in need of fuel efficiency improvements. Other potential measures to
encourage energy efficient fisheries include:

e Preferential quota allocation towards more fuel-efficient gearsand vessels.
e International harmonisation of fuel taxes.

e Fuel-monitoringtools on board vessels.

1.4. EUBiodiversity Strategy for 2030

At the current pace of climate change impacts, fish stocks have little time to adapt; the result is
geographical shifts and loss of ocean biodiversity. In May 2020, the Commission published its
communication on a new EU Biodiversity Strategy, anotherimportantelement of the Green Deal. The
proposed strategyincludes the objective of designating at least 30% of EU seas as protected areas,
of which at least a third under stricter protection. This represents an ambitioustargetfor EU waters
as compared to the current situation (Scholaert, F. 2021). The strategy contains specificcommitments
andactions to be delivered by 2030:

e Establishing a larger EU-wide network of protected areas on land and at sea: at least 30%
and 1/3 of this under stricter protection.

e Launching an EU nature restoration plan: to restore degraded systems, particularly those
that can capture and store carbon [suchas seagrass, saltmarshand biogenic reefs].

e Introducing measures to enable the necessary transformative change: for improved
implementation, monitoring, financing and decision-making.

e Introducing measures to tackle the global biodiversity challenge: supporting the global
biodiversity framework.

The EU can reduce a significant share of pressure [on the marine environment] by creating new MPAs
and effectively managing existing ones as well as by making fishing practices more sustainable,
including using low-impact fishing gears. Effectively managed protected areas minimise incidental
catches of sensitive species, protect fish spawning and nursery areas and juveniles,and reduce impacts
on sensitive habitats, in particular the seabed (COM(2023) 102).

Technical gear measures intended to reduce bycatch of sensitive species and benthic impact should
notin mostinstances significantly impact EU fisheries production. Improving the selectivity of gear to
reduce juvenile bycatch can help to optimise catches and stock productivity. The spill-over effects of
Marine Protected Areas (MPAs) are also positive for EU fisheries production. Spill-over is shown to
support increased catch per unit effort (CPUE) for a range of gear types and target species in waters
surrounding areasclosed fromfishing (EASME, 2018).

The expansion of the EU’s MPA network could impact fishing productivity if vessels are displaced from
important fishing grounds. Combined with displacement caused by offshore developments such as

6 COM(2023) 102. EU Action Plan: Protecting and restoring marine ecosystems for sustainable and resilient fisheries.
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offshore wind, fishing operations may become less efficient (a trade-off in attemptsto reduce fuel use
per kg landed) and result in more effort on the grounds that remain open.

A move to low-impact fishing gears (driven by lower fuel use as well as reduced benthic impact) also
has the potential to impact production levels as many gear switches (e.g., demersal trawl to longline
and gillnet) will result in lower catch levels. This can be partly compensated by higher prices being paid
for improved catch quality (e.g., line-caught hake compared to trawl caught) and premiums for this
lower environmental impact, if communicatedto consumers.

At present many European MPAs are often little more than ‘paper parks''” that provide limited
protection to species and habitats. More than 500 Natura 2000 MPAs designated for seabed habitat
protection permitted ‘high-risk’ fishing: fishing with gears that are known to damage those very
habitats. Such fishing was so pervasive that only 14% of the total area designatedfor habitat protection
lay within MPAs that were not exposed to high-risk gears (Perry et al, 2020).

Overall, the EU Biodiversity Strategy for 2030 will support more sustainable fisheries, which should
counter the disruption caused by increased restrictions on fishingif a science-based approach is taken
to managing fishing and its impacts within and beyond Europe’s expanded MPA network.

7" Relano & Pauly (2023) have developed a ‘paper parks index’ comparing their levels of protection. http:/eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52011DC0244 .
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2. EU DEPENDENCE ON SEAFOOD IMPORTS

KEY FINDINGS

e TheEU produced 5 million tonnes of fisheries and aquaculture productsin 2020 (2% of
global production), with just over 4 million tonnes available for human consumption in
the EU. It is the seventh largest global seafood producer (seventh for capture fisheries
and 11" for aquaculture). But people living in the EU consume twice as much as the EU
produces. Three quarters came from wild capture fisheries and a quarter from
aquaculture.

e Growthinthe EU seafood consumptionis supplied by anincrease in extra-EU imports
(whitefish, tuna, salmon and shrimp), which are often then subject to intra-EU
exchanges. More of the lower value species like herring and mackerel are exported.

¢ Chinaand other Asian countries remain important re-processing centres for seafood
destined for the EU, but this has declined following the COVID-19 pandemic with
increasing logistics and labour costs. EU companies are developing shorter supply
chains: more added-value processing closer to landing and aquaculture production
centres.

e The characteristics of sustainable fisheries models are well-understood (effective,
adaptive management informed by soundscience), but must be applied more broadly
toall EU production andtoits imports.

e The EU’s SFPAs with non-EU countries contribute significantly to EU production.
Rather thanseeking to avoid negative impacts on the food security of non-EU countries,
SFPAs have the potential to make a positive contribution.

2.1. Position of EU fisheries and aquaculturein the single market

On average, every person in the EU consumes 24 kg of seafood per year, but this is highly variable
across the Member States with Portugal highest at nearly 60 kg per year. Three quarters of the fish
consumed comes fromwild capture fisheries and a quarter fromaquaculture.

An aspect of EU food security is the level of self-sufficiency, which can be expressed as the ratio
between domestic production (catches plusaquaculture)and domestic consumption (EUMOFA, 2022).
The level of EU demand for seafood compared to its production results in an EU supply balance, as
shown in Figure 3, Figure 4 and Figure 5. The EU’s seafood self-sufficiency rate remains well below
50% (Figure 4). People living in the European Union consumed roughly twice as much as they
produced (European Commission,2022a). This rate hasdeclined since 2018 and in 2020 was estimated
at 38.9%, which reflects both a downward trend of EU production and, even more, the increase of
imports (EUMOFA, 2022).

Even though pelagicfishesshow the highestself-sufficiency at63% (Figure 5), this is more unbalanced
than it appears as consumption of large pelagics like tunais mainly from imports, while more of the
lower-value small pelagics (herring and mackerel) are exported out of the EU. EU consumption of
salmonand shrimpis also driven by importsfrom non-EU countries.
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It should also be noted that some EU production, mainly of small pelagics, does notdirectly contribute
to EU consumption as it is used for fishmeal and fish oil, some of which is destined for aquaculture.Of

the EU’s nearly 5 million tonnes of total fisheries and aquaculture production (Table 2), the amount
directly available for EU consumptionis just over 4 million tonnes (Figure 3).

Figure 3: Fishery and aquaculture products EU supply balance by million tonnes LWE, 2020
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Figure 4: Trend in EU apparent consumption and self-sufficiency rate, 2011-2020
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Figure 5: The EU's self-sufficiency rate by commodity group, 2019
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National dietary recommendations for fish consumption were only satisfied by netseafood suppliesin
13 out of 31 European countries; those countries with large coastal access or traditional fish-eating
cultures. If trade (i.e.,imports and exports) ceased and countries retain their capture production, then
10 of 31 countries would satisfy dietary recommendations: Iceland, Faroe Islands, Norway, Lithuania,
Latvia, Netherlands, Ireland, Denmark, Croatia and Estonia (Lofstedt et al., 2021). Based on current
production levels, encouraging healthier European diets through the recommended fish consumption
levels would resultin a greater reliance on imports.

During the 2012-2021 decade, the total value of EU trade flows of fishery and aquaculture products
(FAP)increased at acompound annual growth rate of 3%. This included imports and exports between
theEUandtherestofthe world,as well as exchanges between EU Member States. EU trade(i.e., imports
and exports) has increased over the past few years, reaching EUR 31.2 billion in 2020. Norway, the
United Kingdom, China, Morocco and Ecuador are the EU’s main suppliers, while the United Kingdom,
the United States, China, Norwayand Switzerlandare the EU’s main customers (European Commission,
2022 a).In 2021, the combined value of EU imports of agri-food, plus fisheryand aquaculture products
totalled EUR 155.97 billion 8. Of this, fish accounted for 14% and meat for 2%. The EU is a net importer
of FAP, while itis a net exporter of meat (EUMOFA, 2022).

As Figure 6 shows, the growth in trade is driven by an increase in extra-EU imports, which are often
subject to intra-EU exchanges. For example, intra-EU ‘exports’ of salmon from Sweden primarily
originate from Norway, and most whitefish ‘exports’ by the Netherlands are re-exports either directly
after import or following processing. There are genuine intra-EU exports of certain species such as
yellowfin and skipjack tuna from Spain, but here again, most production comes from Spain’s distant

8 This total amountincludes extra-EU imports of the items referring to fishery and aquaculture products monitored by EUMOFA (list by

CN-8 code available at the link http://www.eumofa.eu/documents/20178/24415/Metadata+2+-+DM+-+Annex+4+Corr+  CN8-CG-
MCS+%282002+-+2014%29.pdf/ae431f8e-9246-4c3a-a1432b740a860291, and extra-EU imports of agri-food products, source: DG AGRI.
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water fleet operating in watersoutside theEU (see section 2.2.2 on SFPAs below). Exports out of the EU

areata much lower level compared to imports into the EU, but they have nevertheless grown 11% over
the past decade.

Figure 6: EU trade flows of fishery and aquaculture products by value (EUR billion), 2012-21
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Figure 7 below shows the main countries involved in extra-EU trade with imports of Norwegian
salmon; whitefish (cod, haddock, saithe) and cold-water prawns from northern countries (Iceland,
Greenland, Norway); the cultured catfish, pangasius (a cheap substitute species for processed
whitefish) from Vietnam; skipjack tuna and warm water prawns from Ecuador; sardine and fishmeal
from Morocco. Norway accounted for 26% of extra-EU imports, followed by several other countries
each representing 5-6% of imports (Morocco, UK, Ecuador, China, and Iceland).

China remains an important processing centre for FAP, particularly frozen fish fillets (e.g., Alaskan
pollock), but this has declined recently as continuing COVID-19 restrictions and high logistics costs
have driven EU companies to seek shorter supply chains with more added value processing closer to
landing centres ratherthan exporting to Chinafor processing and then re-importing.

In 2020, exports to non-EU countriesincreased toEUR 6.96 billion. Denmark, the Netherlandsand Spain
aretheleading exporting Member States.
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Figure 7: Most relevant extra-EU trade flows by MS by value (in EUR billion), 2021
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Trade between Member States is very significant, totalling EUR 23.25 billion in 2020, a similar value to
non-EU imports (EUR 24.2 billion). This level of trade equates to around 14% of allagri-food imports to
the EU (DG Agri, 2023). The main exporters of seafood to other Member States are the Netherlands,
Sweden, Spain and Denmark. The main importersare Germany, France, Italy and Spain.

The EU-27 produced 5 million tonnes of seafood in 2020, which was 2% of global production.It was the
seventh largestglobal producer of fisheries and aquaculture products (EUMOFA, 2022). Table 2 shows
thatit ranked seventh in global capturefisheries production with 3.9 million tonnes and 11*"in global
aquaculture productionwith 1.1 million tonnes.

A comparison of globalfish consumption againstregional fish suppliesto determine which areas meet
demand by production and/or imports using population and catch data for 64 Large Marine
Ecosystems(LME’s) found that two thirds of LME's reported landings were not sufficient to meet local
consumption (Quaasetal., 2016).
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Table 2: Top 15 world fisheries and aquaculture producers (thousands of tonnes), 2020

Total % evolution
Catches Aquaculture Setion % of total | of total production
P 2020/ 2019

China 13.446 70483 83.929 +2%
Indonesia 6.989 14.845 21.834 10% -7%
India 5523 8.641 14164 7% +7%
Vietnam 3422 4615 8.037 4% +2%
Peru 5675 144 5.819 3% +16%
Russian Federation 5.081 291 5372 3% +3%
EU-27 3.869 1.088 4957 2% -7%
United States 4253 449 4702 2% -11%
Bangladesh 1.920 2.584 4503 2% +3%
Philippines 1912 2323 4235 2% -4%
Japan 3.215 996 4211 2% +1%
Norway 2604 1.490 4094 2% +49%
Republic of Korea 1.375 2328 3703 2% -2%
Chile 2183 1.505 3.688 2% -3%
Myanmar 1.854 1.145 2999 1% -1%
Others 27940 9.645 37.584 18% -1%
Total 91.260 122,573 213832 100%

Source: EUMOFA, 2022
Note: Catches total includes landings outside the EU and for non-food use, e.g. for fishmeal

2.1.1.  EU capture fisheries production
Figure 8: Fishery products EU supply balance by volume (milliontonnes), 2020
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Landingsinto the EU totalled 3.55 million tonnes of capture fisheries production in 2020 (2.96 million
tonnes for food use) . This is the lowestrecorded in the last decade, in part due to COVID-19 pandemic
disruption and quota reductions (EUMOFA, 2022). EU landed volumes have fluctuated more than value,
but recentyears have seen a declinein both (Figure 9).

Figure 9: Total landings into the EU by volumes and values, 2011-2020
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73% of the EU catch came from the Northeast Atlantic: 9% from the Mediterranean, 2.1% from inland
waters and 0.4% from the Black Sea, i.e., the Exclusive Economic Zones (EEZs) of Member States and
adjacent seas (European Commission, 2022 a).

Around 15% of EU capture fisheries production comes from areas targeted by the EU’s Distant Water
Fleet (DWF). Some of this comes from EU vessels operating on the high seas beyond national
jurisdiction, but most comes via resource access public fishing agreements with non-EU countries in
theform of SFPAs. These are considered in more detail in section 2.2.2.

EU fisheries production relates tolandings made by fishing vesselsthatare registeredin an EU member
state. There is also significant investment by EU interests in joint ventures producing seafood in non-
EU countries from fishing and aquaculture operations. These may be exported to the EU and so
contribute to EU seafood supplies. These private enterprises may even prioritise supply totheEU as it
is a high-value market, but they are free to sell into any market and this may be determined by other
factors such as trade agreementsand tariff levels.

Small pelagic species (e.g., mackerel, herring, sardine, sprat, blue whiting) account for 42% of fisheries
production by volume. Most mackerel, herring and sardine are processed in high volumes (mainly
frozen or tinned) for EU or export markets in Asia and Africa. For some of these species (sprat, blue
whiting) much of the production goesto fish meal for agriculture or aquaculture feed. In terms of food
security, this exemplifies an interesting dichotomy in the EU market, which is a relatively high-value
market: the EU is 63% self-sufficient in small pelagics, the largest commodity group by volume, but
large amountsof these species are exported outof the EU as they are lessfavoured by relatively affluent
European consumers.

¥ Note: total landings into the EU differs to total EU production as the EU fleet lands some of its catch outside the EU and non-EU vessels land
into the EU.
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2.1.2. EU aquaculture production

Figure 10: Aquaculture products EU supply balance by volume (million tonnes), 2020
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Aquacultureis a significant activity in many EU Member States, producing around 1.09 million tonnes
in volume and more than EUR 5 billion in value. Mediterranean mussels make up around 36% of the
total volume farmed in the EU, while Atlantic salmon and rainbow trout together represent another
30% of the main commercial species. The main aquaculture-producing Member States in terms of
volume are Spain, France, Italy and Greece (European Commission,2022a).

2.2. Measures to contribute to food supply and security

2.2.1. Characteristics of sustainable fisheries models

Sustainable fisheries enhance food security as they best ensure the continued supply of seafood. It is
essentialthat the EU implements policies thatdelivers sustainable exploitation levels forfisheriesin EU
waters and globally as the EU will remain dependent on imported seafood.

FAO reports mixed progresstowards Sustainable Development Goal (SDG) 14: ‘Life Below Water’, with
theindicator on sustainablefish stocks being ‘far from target’ with a ‘deteriorating’ trend (Figure 11).
Andriamahefazafy et al. (2022) assessed progress towards four SDG14 and concluded that achieving
this target “appears to be the most challenging as reflected by the very low number of countries that have
achieved the targets and a high number of countries in no/low progress”.

Ignoranceis not a valid excuse as we know the characteristics of sustainable fisheries models: effective
management of fisheries exploitation levels based on sound science. In volume terms biologically
sustainable stocks account for 82.5% of 2019 landings of assessed stocks (FAO, 2022). This is because
the world’s largest commercial stocks receive the necessary management and scientific attention to
better ensure goodgovernance.
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Although about 50% of the global marine catch is subjected to quantitative stock assessments, the
other 50%, mostly targeted by small-scale and inland fisheries, is largely not being effectively
monitored and their status is mostly unknown. Moreover, the unassessed stocks of the world largely
come from developing regions with low managementintensityand, based upon the relationship seen
in the assessed stocks between managementintensity and stock status, it is expected for these regions
to have poorer stock status (FAQ, 2020).

Worldwide, assessed fish stocks have a greater relative abundance than unassessed stocks. While
biomass had been reduced to just below the most productive levels in previous decades, biomass for
theaverage [assessed] stock is now greaterthan sustainable levels and is increasing (Melnychuket al,
2020). This shows that fisheries management,informed by scientific assessments, does enable the
recovery of fish stocks.

EU Member States have the resources to assess a relatively higher proportion of their fish stocks
compared to other regionsof the globe, but this does not translate into greater EU food security from
fisheries production as the largest volume fisheries are small pelagic species that are mainly exported
outoftheEU.

The transboundary nature of manyfisheriesresources and the scale of many marine ecosystems make
it appropriate to operate ataregional level, but someregionshave shownmore progress comparedto
others. As Figure 11 shows, the proportion of unsustainable [assessed] stocks in the Mediterranean
and Black Sea region is far greater than for the Northeast Atlantic region. The most recent CFP
monitoring report by the Scientific, Technicaland Economic Committee for Fisheries (STECF) confirms
that for the Northeast Atlantic (among the stocks which are fully assessed), the proportion of
overexploited stocks has decreased from around 74% (2003-2008) to 26% in 2021. The proportion of
stocks outside safe biological limits follows a similar decreasing trend, from 81% in 2003 to 38% in 2021.
However, resultsfor the Mediterranean and Black Sea (where fewer stocks are assessed) a large majority
of those stocksremain overexploited (in 2021, 41 out of 57 stocks (72%) were overfished) (STECF, 2023).

Sustainable fisheries require adaptive management that relies on sound science, and effective
enforcement, meaningful partnerships, and robust public participation.? It has long been recognised
that a collaborative approach is required to deliver sound science for the Atlantic, which spans
numerous coastal states and international waters. The International Council for the Exploration of the
Seas (ICES) delivers the collaboration on sound science and the European Union must ensure that
decision-making follows scientificadvice through its internaland international negotiations.

Another principle is to take a long-term perspective through the development of Long-Term
Management Plans (LTMPs). These are beneficial as they seek to achieveand then maintain sustainable
levels of exploitation over a given timeframe. They also smooth management responses by limiting
annual changesin TACs to reduce short-term financial shocks to fisheries operators.In 2013, the latest
CFP re-defined long-term plans as Multi-Annual Plans (MAPs), which include the CFP objective of
ensuring stocksare above Maximum Sustainable Yield (MSY).Having a MAPin place reduces (without
fully removing) the potential for political interference in setting annual fishing opportunities. This gives
more stability and certainty, which is of economic benefit to operators (Cappell & Nimmo, 2020).

Decades of comprehensive, long-term management for NE Atlantic stocks usingquotas and technical
gear measures as well as reducing overall capacity in European fleets has had a positive impact. By
contrast, the Med and Black Seas’ more complex fisheries, mix of EU and non-EU coastal states, and
predominance of small-scale fleets present multiple management challenges. Encouragingly, an

20 NOAA Fisheries, Status of Stocks.
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improving situation is becoming evident for Med and Black Sea stocks, albeit from a poor position. FAO
reports that ‘while most stocks remain in overexploitation, the number of stocks in overexploitation has
decreased, as has the overall exploitation ratio for the whole Mediterranean and Black Sea region. This
dynamic is reflected in marked improvements for several demersal species in terms of fishing mortality and,
in some cases, of biomass too. Notable examples are provided by European hake and Black Sea turbot, as
well as red mullet and common sole, most likely demonstrating the effectiveness of national and
regional management measures, including overall effort reduction and the protection of coastal areas
from trawlers. Conversely, sardine and blue and red shrimp have shown opposite trends: the reasons may
lie in the overall lack of coverage and management measures for the former and the extremely high prices
fetched by the latter, which sustain the incentive to overexploit it (FAO, 2020).
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Figure 11: Percentage of biologically sustainable and unsustainable fishery stocks by FAO major fishing area, 2019
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Although Atlantic fishing nations have committed to basing management on sound science, this
remains open to interpretation; for example, to what extent should economic and social factors be
included within the “science”? Moreover, there s stillroom for political influence within many of these
management processes; for example, setting Total Allowable Catches (TACs) in the EU remains a
process involving the EU Council of Ministers.

For stocks that extend outside EU waters, bilateral agreements on the relative share of fishing
opportunitiesare sought betweenthe EU and independent coastal states suchas Norway and now the
UK. For widely distributed stocks, Coastal States Agreements (CSA) have beenestablished to determine
the share of TACs between fishing nations. This is nota straightforward processand canbecome highly
politicised, as exemplified by Northeast Atlantic mackerel, which recently expanded its range north-
westwards, creating ‘new’ coastal states seeking a share of the TAC. With no agreement reached
between fishing nations, total catch has far exceeded scientificadvice in recent years. This shows how
difficult it can be for science to keep pace with a changing marine environment and provide timely
advice. Management authorities must collectively apply that scientificadvice, while the industry needs
to engage with, and support, the scientific basis for those management decisions.

IUU fishing contributes to unsustainable fisheries and adversely impacts legitimate operators. IlUU
vessel operators ignore conservation measures and other regulations. Their catch goes unreported,
which undermines scientific assessment and management. A comprehensive enforcement regime is
required to tackle IUU fishing within EU waters and this stems from an effective controlregulation. In
2018, the Commission made a proposal to reform the current Control Regulation (Regulation (EQ)
1224/2009) as it recognised that it does not align with the revised CFP and does not take account of
developments in monitoring and data, butthis is still to be agreed. In particular, the main shortcoming
identified in the Control Regulation by the REFIT evaluation is the absence of measures empowering
Member States to effectively control the Landing Obligation?'.

A 2022 European Court of Auditors Special Report concluded that the control systems in place to
combat illegal fishing are partially effective; although they mitigate the risk, their effectiveness is
reduced by the uneven application of checks and sanctions by Member States (ECA, 2022). In May 2023,
the European Parliamentand the Council of Ministers announced they had reached agreementon the
Commission’s 2018 proposals? and the deal on new EU fisheries control rules was approved by the
PECH Committee in the following month %,

The EU’s IUU Regulation (Regulation (EC) 1005/2008), requiring fish imported into the EU to be
accompanied bycatch certificates, and identifying countries exporting to the EU without effective
control systems, helped those countries to improve their efforts to tackle IUU fishing. Combating IUU
fishing has seen progress, withincreased regulationandthe implementation of the Port State Measures
Agreement (PSMA). Nevertheless, thereis stilla lot of work to do to effectively address IUU fishing. In
March 2023, the EU joined the IUU Fishing Action Alliance. “The EU fully supports the main objectives
of the Alliance through the IUU Regulation: internally with Member States by means of the EU Catch
Certification Scheme and externally via IUU dialogues with non-EU countries, actions on international
ocean governance, maritime safety and labour conditions”?*.

21 SWD 280 (2018) and accompanying document. https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:520185C0280
&from=EN .

2 https://oceans-and-fisheries.ec.europa.eu/news/sustainable-fisheries-agreement-revision-fisheries-control-system-2023-05-31_en .

3 https://www.europarl.europa.eu/news/en/press-room/2023062 6IPR00821/pech-committee-approves-deal-on-new-eu-fishing-control-

rules.
https://oceans-and-fisheries.ec.europa.eu/fisheries/rules/illegal-fishing_en .
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The overcapacity that exists in globalfishing fleets also needs to be addressed and this overcapacity
is exacerbated by fleet subsidies. The percentageof capacity-enhancing subsidies increased from 57%
in 2009 to 63% in 2018. Over 80% of fisheries subsidies go to the large-scale fleet, but even in small-
scale fisheries capacity-enhancing subsidies have increased from 41% in 2009 to 59% in 2018
(Schuhbauer et al., 2020).

Skerritt etal. (2023) found that Asia, Europe, and North America, are net subsidy sources; they provide
more harmful subsidies to their fishing fleets than their respective ecosystems are impacted by; while
Africa, South, Central America and Caribbean,and Oceania are net subsidy-sinks. They suggest that this
discrepancy between the source of harmful subsidies and the nations that are ultimately impacted is
unsustainable and unjust. Prohibiting all harmful subsidies to distant water fishing and fishing in the
high seas — with narrow exceptions for Small Island Developing States — should be prioritised to
support the advancement of sustainable and equitable fisheries worldwide (Skerrittet al., 2023).

After many years of debate, the WTO Agreement on Fisheries Subsidies was finalised, representing a
landmark development that will help to end the harmful subsidies that still drive unsustainable
exploitation of fishery resources. Debate continuesaround what is a ‘harmful subsidy’, as to an extent
any subsidy providedto private sector operators can distort the market.

While EU funds no longer support vessel modernisation or other increases in fishing capacity, EU
Member States continue to provide fuel subsidies via beneficial taxation, which may be considered
harmful as it encourages the continuation of activity that would not be viable without it, particularly
with the large recentincreases in fuel prices. Asia, Europe and Africa provide approximately 18%, 13%
and 13% of the landed value from their fishing fleets back in the form of harmful fisheries subsidies,
respectively (Skerritt & Sumaila, 2021).

The implications for EU fisheries production of removing subsidies can be significant as vessels with
heavy fueluse (bottom trawlers) account for around 32% of EU fisheries production®. The recent fuel
price increases, even with current fuel subsidies, saw vessel operators choosing to not go fishing. A
significant part of the EU fisheries fleet was not able to cover their operational costs in 2022, leading
many vessels to stayin port (COM(2023) 100).

The EU bottom trawl fleet has become unprofitable as it faces higher fuel costs, displacement from
grounds and the need to increase selectivity. In current and future operating conditions, the
dependence of EU fisheries production onbottomtrawlers may make it difficult to achieve sustainable
EU fisheries production in economic and social terms as well as environmental terms. The European
Bottom Fisheries Alliance states this sector accounts for 7 000 vessels and 20 000 fishers®. This
ultimately presents a risk to EU food security as reduced fishing activity and a move to lower impact
gears would reduce EU catch and increase dependence on imports.

To maintain EU fisheries production, changes to fuel taxation and the overall energy transition by the
EU fishing fleet should be carefully managed on a phased basis to ensure fleet viability can be
maintained. Norway is one of the leading players in the decarbonisation of maritime vessels, with
government support available through its Enova fund for research and development in maritime
industries. Industry has asked for this to be followed by incentivised implementation, as it did with its
fund to cut NOx emissions.

% According to analysis in a Seas at Risk report https:/seas-at-risk.org/wp-content/uploads/2022/09/SAR_Report V9.pdf.
% https:/bottomfishingalliance.eu/#:~:text=We%20are%20the%20European %20Bottom,gears%20as%20a%20sustainable %20activity.
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The above management principles and benefits resulting from effective governance are recognisedin
the recent Communication on Fisheries and Ocean Pact (COM(2023) 103¥ and accompanying
(SWD(2023) 103).% This document also crucially recognises the social pillar sustainability: if the fishing
and aquaculture sectors are not attractive to the younger generation, there will not be enough EU
fishers and fish farmer to maintainthe EU’s seafood production.This situation will also result in higher
imports. The upcoming ‘Fishers for the Future’ project should identify how the attractiveness of the
sector can beimproved.

The overarching objective of the external dimension of the CFPis to promote high standardsin terms
of fisheries management at theinternational and regional levels. Applying EU marketing standards to
imports is also demanded by EU producers to ensure a level playing field. EU operators continuing
good practice outside of EU waters and the requirement for high standardsin non-EU production are
both important elements for the EU’s seafood security as the EU should not support unsustainable
practices outside the EU via seafood imports. Allowing unsustainable seafood imports undermines
global efforts to tackle climate change and other environmental challenges, as well as undermining the
competitivenessof EU operators who are required to meet higherstandards.

Fisheries are dynamic and we know the marine environment is changing due to climate change and

biodiversity loss, making it all the more importantfor fisheries management to be adaptive. Bastardie

et al. (2022) propose 10 lessons on the resilience of the CFP towards climate change and fuel

efficiency:

Lesson1: Healthy and well-managed stocks are highly resilient to short-termstress,but notlong-
term climate change.

Lesson2: A well-informed fisheries management makes EU stocks moreresilient.
Lesson3: Including environmental considerations makes EU stocks more resilient.
Lesson4: Stocksarenotisolated but part of an ecosystem that must also be resilient.
Lesson5: EU fisheries’economicresilience depends on current profitability.

Lesson6: Therearelikely collateral effects of stock developments on fuel reduction targets (or
other ecosystem components).

Lesson7: Many economic aspects could come into play in changing fuel use, including fuel use
intensity and fuel-catch efficiency.

Lesson8: Alarge panel of technologies to reduce fuel use in fisheries already exist.

Lesson9: Theactualuptake oftechnologicalinnovationsis stilllow because of some impediments
and regulatory barriers.

Lesson 10: The governance of fisheries should support the adaptive, and flexible management to
face environmental conditions.

Applying these lessons should result in a virtuous cycle in capture fisheries (Figure 12). This is
environmentally-focused, but if fisheries are not environmentally sustainable, they will not have the
potential to be economically or socially sustainable.

¥ COM(2023) 103. The common fisheries policy today and tomorrow: a Fisheries and Oceans Pact towards sustainable, science-based,
innovative and inclusive fisheries management.

% SWD(2023) 103 Common Fisheries Policy - State of play. Accompanying COM(2023 103 final on ‘The common fisheries policy today and
tomorrow: a Fisheries and Oceans Pact towards sustainable, science-based, innovative and inclusive fisheries management.
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Figure 12: A virtuous cycle in capture fisheries
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Severalofthe abovelessonsrelateto the need for effectivegovernance. This can be enhanced through
a co-management approach®, which is the subject of a European Parliamentresolution of 9 May 2023
(A9-0119/2023) that advocates the inclusion of co-management in future revisions of the CFP. In
Article 33 the resolution “reiterates that fisheries co-management already exists and has been successful
in many of the known cases; notes that these are based on different legal frameworks, both at local level,
such as in Galicia, Catalonia and Andalusia in Spain, and at state level, such as in Portugal, Italy, France,
Sweden, Croatia and the Netherlands; stresses that the lack of experience and good examples at European
level prevents this system from being applied in other regions and countries.” (European Parliament,
2022a).

2.2.2. Sustainable Fisheries Partnership Agreements

The EU negotiates SFPAs with non-EU countries to enable EU fleet access to tuna and a range of other
fishery resources in their waters (Figure 13). The EU is required to ensure those agreements neither
threaten the small-scale fisheries sector in non-EU countries norundermine localfood security.

»  ‘Co-management is defined by the FAO as “a partnership arrangement in which the community of local resource users (fishers) and

government, with support and assistance as needed from other stakeholders (boat owners, fish traders, fish processors, boat
builders, business people, etc.) and external agents (non-governmental organisation, academic and research institutions), share
the responsibility and authority for the management of the fishery”.
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Atthe end 0f 2022, there were 13 SFPAs with active implementing Protocols (nine tuna andfour mixed
agreements), and seven SFPAs without (the ‘dormant agreements’) (European Commission, 2021 b).
The SFPA protocols establish two types of payments tonon-EU countries: a. direct funding for EU fleet
access to ‘surplus’ fishing opportunities and b. fisheries sector development support, which is
intended to be decoupled from access payments. EU commitments to partner non-EU countries
between 2015 and 2020 represented an annual average of EUR 159 million in total, including EUR 126
million paid from the EU public budget (EUR 98 million as a contribution for access and EUR 28 million
as a contribution for sectoral support). 81% of this went to West African countries (European
Commission, 2021b).

EU catch obtained in the waters of partner non-EU countries was close to 300 000 tonnes per year
between 2015 and 2020, of which 49% by weight were small pelagic species, 39% highly migratory
species such as tuna, 10% various other fish species (mostly hake) and 2% crustacean species. The
average annualfirst sale value of these catches was EUR 410 million, dominated by the tunacatches.

Total EU catch within the framework of SFPAs represented 9% of the average total EU catch,
contributing 21% of EU catches of tunaand other large pelagic species. Most catches obtained by EU
vessels within the frameworkof SFPAs are consumed in the EU market. They meet 3% of the needs of
the EU market for fisheries products, with the contribution being 6% for highly migratory species and
7% for small pelagic species.

Multispecies Tuna agreements. Tuna agreements Tuna agreements ‘Dormant’ I Northern
agreements (mixed) West Africa Indian Ocean Pacific Ocean agreements (*) agreements
1 Greenland 5 Cabo Verde © 11 Seychelles 13 Cook Islands 14 Liberia 22 Faroes &
2 Morocco 6 The Gambia® 12 Mauritius 15 Equatorial Guinea 23 Norway
3 Mauritania 7 Senegal % 16 Madagascar 24 The United
4 Guinea-Bissau 8 Cote d'Ivoire 17 Mozambigue Kingdom

9 S&o Tomé and Principe 18 Micronesia

10 Gabon . 19 Solomon Islands

N # = "’ 20 Kiribati
| 21 Iceland

Source: European Commission, 2022 a

Less than 10% of the EU fleet’s catch from non-EU country waters under these agreements contributes
to food security in those countries, mostly through sales of by-catches by EU tuna vesselsand landings
ofin-kind contributionsfor accessin Mauritania and Guinea-Bissau for certain categories of EU trawlers
(European Commission, 2021b).
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An evaluation of the SFPAs found them to be consistent with the CFP’s objectives, were broadly
effective at enhancing the capacities of non-EU countries to control fishing activities and that they
made a positive contributionto the globalfight againstIUU fishing (European Commission, 2021b).

Overall, the SFPAs are a significant contributor to the EU’s food supply and partner countries derived
substantial economic benefits, but do not make a significant contribution to food security in those
countries as most of the landings are exported. Whether SFPAs negatively impact on food security
depends on the extent to which those resources would be caught by domestic fleets and made
available to local markets.

As much of the tuna is destined for export EU markets, only the ‘fauxthon’bycatch is made available
locally and this may be expected to be the case irrespective of who catches it. However, this may not
be the case for the mixed multi-species fishery agreements with Morocco, Mauritania and Guinea-
Bissau®°.

Article 4 (33) of the CFPRegulation?' definesthe surplus of allowable catch as “that part of the allowable
catch which a coastal State does not harvest, resulting in an overall exploitation rate for individual stocks
that remains below levels at which stocks are capable of restoring themselves and maintaining populations
of harvested species above desired levels based on the best available scientific advice”. The surplus of a
stock may be defined as itsannual potential catch atsustainable levels minus the potential catch of the
nationalfleet, according to its capacity to harvest thetotal catch.

A scientific study found that the determination of the surplus is complex®. For straddling stocks such
as stocks of small pelagic species or black hake assumed to extend between Morocco and Guinea-
Bissau, the determination of a surplus in the waters of a coastal State requires, to start with,
identification of a regional surplus and a distribution key of the surplus between the different coastal
States involved (Garcia-Isarch et al., 2016).

Small pelagic species are an importantresource in West African waters. Over time, the EU catch of
sardinellas in West Africa decreased significantly, from 150 000 tonnes in 2010, to less than 10 000
tonnes in 2018. However, catches of sardinellas by national and chartered foreign fleets considerably
increased in the waters of Mauritania, completely offsetting the effects of catch reductions by the EU
and other foreign industrial fleets on the exploitation status of the sardinella stocks. Catch increasesin
Mauritania have beendrivenby the fishmealfactories’ demand for raw material, with negative impacts
on food security in West Africa (DAI, 2015). A negative impact onfood security results from thedemand
for fish meal, including from aquaculture production, ratherthan the SFPAs.

The impact of foreign activities in West African waters on the region’s food security is increasingly
concerning. Not only is a greater proportion of catch being taken by foreign vessels, making it less
available to local populations, this catch is often destined forthe foreign-ownedfishmeal factories that
have become established throughout the region. There is a considerable negative impact on food
security in Senegal because the country is strongly dependent on fish consumption; it is projected to
have a gap of fish demand of about 150 000 tonnes every year during the 2020s. Increasing fishmeal
production that may depend on edible fish will worsen the already critical situation of fish availability
and affordability (FAO, 2022).

30
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Greenland exports nearly all its fisheries production, which is the great majority of national exports and sonotan issue of food security.
Regulation (EU) No 1380/2013 of the European Parliamentand of the Council of 11 December 2013 on the Common Fisheries Policy; see
last consolidated version of 1/1/202.

The surplus conceptis not applicable to tuna and tuna-like species which are highly migratory and mainly found in areas beyond national
jurisdictions. The determination of the tuna and tuna-like resources available for access in the framework of tuna SFPAs should consider
scientific assessments and management adopted by relevanttuna RFMOs.
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The SFPAs between the EU and non-EU countries could help to address the risk that foreign fishing
activities pose to food security. In Mauritania, the Protocol starting in 2012 introduced a requirement
for small pelagic trawlers to donate an in-kind contribution equivalent to 2% of their catch. The
resulting quantities of fish added to the quantities obtainedfrom a similar provision imposed to other
foreign small pelagic trawlers and was distributed by a public entity to the poorest layers of the
population at subsidised prices. Between 2018 and 2020, the in-kind contribution of EU pelagic trawlers
was close to 2000tonnes peryearon average, and the total quantity distributedto the local population
close to 11 000 tonnes, including contributions from other fleets. An evaluation of the distribution
programme organised by the government underlined its positive contribution to food security and
nutrition [throughthe distribution of these in-kind contributions to poor communities] and suggested
improvementsto increase its benefits for the local population (AECID, 2016).

The Protocol concluded in 2019 with Guinea-Bissau also foresaw an in-kind contribution to be landed
in the country (i.e., 2.5 tonnes per quarter and per vessel for finfish/cephalopods vessels and 1.25
tonnes per quarter and per vessel for shrimp trawlers) which could potentially result in supply of about
200 tonnes of fisheries products annually.

SFPAs already contain checks to try and avoid negative impacts on food security for the local
population in the non-EU country. If designed with the right provisions within the protocols, such asis
seen with Mauritania, SFPAs could directly supportfood security in those non-EU countries.
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3. EUAQUACULTURE PRODUCTION

KEY FINDINGS

e EU aquaculture contributes around 1.1 million tonnes of seafood, half of which are
low-trophicspecies such as musselsand oyster.

e Themostrecent (2021) Strategic guidelines for sustainable EU aquaculture focus on
building resilience, encouraging innovationand participating in the green transition.

e Asaresult, EU aquaculture needs to both diversify in terms of both the number of
species produced and the ways in which they are produced.

e This likely to mean an even greater focus on low and multi-trophic aquaculture, the
greater and innovative use of circular materials in aquafeed production and a more
holisticadoption of the ecosystem approach to aquaculture.

3.1. Background

3.1.1. Production

The European Union (EU) is a net food exporter and top agri-producer, producing EUR 336 billion
worth of agricultural goods (mainly vegetables 26.5%, cereals 21% and fruit 14.1%) and EUR 141 billion
of animals (mainly pigs 24.9%, cattle 17.3% and poultry 12.2%) in 2020 (European Commission, 2021).
While largely self-sufficient for many agricultural products, it is a net importer for some specific
products such as feed protein. This vulnerability, togetherwith high input costs, such as fertilisersand
fossilenergy, is causing production challenges for farmersand risks drivingup food prices. Underlying
this geopolitical uncertainty is the longer-term and more fundamental challenge of climate change
andits impacts on globalfood production.

The EU-28 is currently ranked seventh in the world in terms of fisheries production, producing
around 3.9 million metrictonnes of catchesand 1.1 million tonnesfromaquaculture in 2020 (EUMOFA,
2022). In 2020, the EU trade of fisheries and aquaculture products® was the highest in the world,
totalling EUR 31.17 billion and 8.72 million tonnes. Imports amounted to EUR 24.21 billion and 6.15
million tonnes and exports amounted to 2.21 million tonnes.

Looking at aquaculture in particular, the EU imported 2.11 million tonnes of farmed products in
2020 and exported 0.3 million tonnes. In 2020, total EU aquaculture production declined to 1.09 million
tonnes dueto the UK's exit from the EU and COVID-19 disruption. The years priorto this saw growthin
aquaculture productionwith an 11% increase from 2010to 2019in volume terms, while its value grew
by 40% in real terms to nearly 5 billion Euros.

Almost half of EU aquaculture productionvolume consists of bivalves and other molluscs and aquatic
invertebrates, mainly thanksto the productions of musselin Spain and oyster in France. Salmonids and
the grouping “other marine fish” follow, with salmonids mainly including salmon and trout, and other
marine fish mainly including gilthead seabreamand European seabass. Freshwater species come next,
largely comprising carps (see Figure 14).

3 Presented here as the combined amounts of imports and exports with third countries.
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Figure 14: Volumes of main farmed species groups in the EU and % change 2018 /2019
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Source: EUMOFA, based on Eurostat (online data code: fish_ag2a) and FAO data.

Farmed fin and shellfish represent an important source of healthy protein, with farmed salmon
containing 20.4 g protein/ 100 g portion, sea bass 20.4 g protein / 100 g portion,commoncarp 17.89g
protein /100 g portion,and mussels containing 12.1 g protein / 100 g portion“.

3.1.2. Governance

The development ofaquaculture (marineandinland) in the European Union is supported through the
Common Fisheries Policy (CFP) to ensure that aquaculture (and fishing) activities contribute to long-
term environmental, economic, and social sustainability®. The Commission recently adopted new
“Strategic guidelines for a more sustainable and competitive EU aquaculture for the period 2021 to
2030"%*, providing a long-term approach for the developmentof sustainable aquaculture in the EU and
guidelines for the development of the sector in EU Member States. These guidelines were supported
in Europe through the H2020 programme?’.

These guidelines are transcribedat the national level through the elaboration of Multi-annual National
Strategic Plans for aquaculture (MNSPs). The Strategic guidelines are in line with the development
objectives set by the EU Green Deal, including the development of sustainable food systems. The
potential of EU aquaculture to supportthe development of sustainable fish and seafood productionis
also highlighted by the Farm to Fork Strategy. Together the European Green Deal, the biodiversity
strategy andthe Farmto Fork Strategyaim to achieve a carbon-neutral Europe by 2050 and makefood
systems fair, healthy and environmentally friendly across the Union. The European Maritime Fisheries
and Aquaculture Fund 2021-2027 (EMFAF) provides specific financial support to ensure the sector
develops sustainably.

3 Salmon, sea bass and mussels: https://www.seafish.org/promoting-seafood/health-benefits-of-seafood /#n utritional-profiles -for-fish-

and-shellfish; common carp https://www.nutrition-and-you.com/common-carp.html

The scope of the CFP includes the conservation of marine biological resources and the management of fisheries targeting them. In addition, it
includes, in relation to market measures and financial measures in support of its objectives, freshwater  biological resources and aqua culture
activities, as well as the processing and marketing of fishery and aquaculture products, where such activities take place on the territory of
Member States or in Union waters” Requlation (EU) No 1380/2013 of the European Parliamentand of the Council of 11 December 2013.

3% COM(2021) 236 final.

% European Commission, DG RTD, Dimitrova, N., Doneva, T., Hranilovic, M., et al. 2020.
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Aquaculture is supported by the EU’s Open Method of Coordination (OMC) that facilitates the
exchange of best practices in sustainable aquaculture across the EU. The Aquaculture Advisory
Council (AAC) also provides advice to the European Commission and Member States on any new
legislative, regulatory or legal measure at European or national level that affects aquaculture. In
addition, the Aquaculture Assistance Mechanism, launched in June 2022, aims to support the
implementation of the Strategic guidelines adopted in 2021, providing technical expertise, training,
and developing an online knowledge base within the Aquaculture community.

In 2021 with its communication “On a new approach for a sustainable blue economy in the EU"*8, the
Commission promoted the transformation of the “EU's Blue Economy for a Sustainable Future”. This
communication setsout a detailed agenda for the blue economy. Among the objectives, “sustainable
aquaculture is to complement the natural limits of wild captures and algae production as an alternative to
agriculture” to ensure sustainable food production.

In 2022 the European Parliament resolution of 4 October 2022 (A9-0215/2022) on ’striving for a
sustainable and competitive EU aquaculture: the way forward' (European Parliament, 2022b) provided a
succinct analysis of the contribution of aquaculture to food security in the EU and the barriers to
expanding this. Some of its key points can be summarised as follows:

e EUaquaculture contributesa very small proportion (1.15%) of globalaquaculture production,
providing only 10% of seafood consumedin the EU, with a declining trend in both sales and
consumption;

e Oneofthemain constraints to the expansion of aquaculture is the slow and complexlegal
procedures required for the establishmentor expansion of farm operations, hindering the
development of the sector, discouraging corporate investmentand generating excessive
costs for the sector, while promoting importsfrom non-EU countries;

e Ona more positive note, muchof the EU’s aquaculture in relatively small-scale, focusing lately
on shellfish production thatis wellintegrated into the local environment;

e Organicaquacultureis alsoincreasing in some —but not all- Member States. In addition,
freshwater pond aquaculture, algae and shellfish farming can all contribute to decarbonising
the EU economy and mitigating climate change;and

e It should be noted that carbon sequestration by algae and shellfish farming is limited,
depending on the production methodand use when the product is harvested.

3.2. Unlocking the potential of EU aquaculture production for
sustainable food security

The CFP states thataquaculture should contributeto the preservation of food production potential on
a sustainable basis throughout the EU so as to guarantee long-term food security, including food
supplies, growth, and employment for Union citizens, and contribute to meeting the growing world
demand for aquatic food (European Parliament, 2022b). Given the current geopolitical uncertainties
facing terrestrial food production and the longer-term threat of climate change on all forms of food
production, an adaptive and innovative European aquaculture industry indeed has considerable
potential to provide anincreasing contributionto the Union’sfood security.

With the modest 11% growth in EU aquaculture volume over the last 10years, itis evident that there
will not be any quick wins. For example, one area that sparked a flurry of investor interest in recent
years has been the intensive farming of finfish, mainly salmonids, in recirculating aquaculture systems

% COM(2021) 240 final: A new approach for a sustainable blue economy in the EU Transforming the EU's Blue Economy for a Sustainable
Future.
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(RAS). Based on having a high degree of control over growing conditions, RAS offers a modern
approach that allows the use of near-market sites and is largely independent of climatic conditions.
However, the expected rapid uptake has been curtailed by increasing energy costs as well as technical
andfinancial barriers to scaling up production tocommercially viable levels (EUFOMA, 2020). For more
onthe potentialfor RASin the EU, see the next section.

Therecent EU Strategicguidelines of sustainable aquaculture developmenthave a number of strategic
approaches, including:

building resilience and competitiveness;

participating in the green transition;

ensuring social acceptance and consumerinformation; and
increasing knowledge and innovation.

These are further examined below.

3.2.1. Buildingresilience and competitiveness

Including aquaculture as part of Europe’s diverse and crowded blue economy has necessarily resulted
in numerous regulations and different governance systemsto ensure that does not compete with other
productive sectors nor have adverse effects on the ecosystems on which it depends. However, as has
long been recognised, the resulting administrative burden can also inhibit both the expansion and
diversification of aquaculture, both as a food production system as well as a potential ecosystem
service provider. This was addressed in the original Strategic guidelines for aquaculture development
in 2013 andis still in centralthemein their replacementin 2021.

One key approach to reducing institutional and administrative overlap is maritime spatial planning
(MSP). A recent review of how aquaculture has been integrated into Member State MSPs (Riclet et al.,
2023) concluded that the MSP process has a role to play in providing a cross-sectoral platform for
coordinating spatial planning and a basis for data and information exchange at both vertical (e.g,,
transboundary / national / local) and horizontal (e.g., cross-sectoral) levels. Riclet et al. also
recommended that institutional mapping should be carried out/reviewed by Member States toensure
aquaculture representativeness in MSP governance and to improve aquaculture licensing. This
mapping process would also assist to develop more integrated and possibly ‘one-stop-shop’
approaches for aquaculture licensing by identifyinginstitutional and processgaps and overlaps.

A second approach for ensuring resilience is adapting aquaculture production to climate change.
Short-term climate change causing large-scale loss of productionfrom extreme events suchas floods,
increased risks of diseases, parasites and harmful algal blooms. Longer-term impacts can include
reduced precipitation leading to increasing competition for freshwater (Barange et al., 2018; Holmyard,
2014). An often-unrecognised impact of climate change is on food and human safety, for example
through changesin the growth rates of pathogenic marine bacteria (see Cascaranoetal., 2021), or on
theincidence of parasites, food-borne viruses and the possible emergence of zoonotic diseases.

A recent report to the Aquaculture Advisory Council (Huntington, 2022) suggests a number of routes
to improve the resilience of European aquaculture to climate change, including (i) geographically
realigning traditional aquaculture production to reflect changing thermoclines and other
environmental factors, (i) moving away from current open water systems to those with a greater
degree of containment and environmental management, (ii) increased useof resilient, high performing
fin and shellfish stock lines and (iii) the use of remote environmental monitoring systems, combined
with artificial intelligence (Al), that predicts and manages aquaculture system management to
maximise growth and survival as wellas minimise energy and material inputsinto the system.
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Compared to aquaculture in Asia - the largest and fastest growing region in the world - European
aquaculture is limited to a small number of species and farming system approaches. Therefore,
diversification into new and less-used species, with atendency towards lower-trophicanimals and
plants, will be key for European aquaculture over the next decade or two. This will allow emerging
environmental niches to be occupied (e.g., tilapia in warmer ponds), large-scale carbon sequestration
and remediation (e.g, via seaweeds), and efficient in-combination systems through integrated multi-
trophic aquaculture (IMTA) and polyculture. In particular, the Farm to Fork Strategy and the new
Strategic guidelines on EU aquaculture recognise the enormous potential of algae to contribute to
multiple objectives of the European Green Deal. The Commission has adopted a specific
Communication to support the sustainable production, safe consumptionand innovative use of algae
and algae-based products (European Commission, 2022b; European Commission, 2023a).

3.2.2. Participatingin the green transition

Aquaculture is itself dependent upon a healthy, fully functioning ecosystem. With the increasing
maturity of the sector comesa growing understandingthat aquaculture can mitigate its environmental
impact and carbon footprintthroughintelligent design,good planningand governance.

As discussed above, a key move will be towards lower-trophic species such as seaweeds, non-fed
species such as shellfish and herbivorousfinfish species. Already practised in many parts of the EU (e.g,
shellfish in Spain, France and the Netherlands, and finfish such as carps in Eastern Europe), this needs
to be encouraged and diversified as an overall shift towards ‘plant-forward’ diets comprised of plant
foods with modest amounts of low-trophiclevel animals (i.e., forage fish, bivalve molluscs, insects).

Foraquaculture too, the increased energy prices are a threat to profitability and viability, both directly
through increased energy costs and indirectly through higher feed prices and other input costs.
Depending on the type of aquaculture, energyis needed for a variety of different purposes. In marine
aquaculture, energy may be needed in the form of fuel to power service vessels. In freshwater
aquaculture, energy is neededin the form of electricity for feeding systems, water pumps, and remote-
controltools, to monitor farming conditions, and to recirculate/clean the water. The share of costs for
energy consumption differswidely depending on boththe type of species farmed and the production
technique used (European Commission, 2023c¢).

There are extensive options including the use of renewable energy on site (e.g., solar, wind and
possibly tidal) supported by ever-improving battery storage solutions, move to hybrid-powered well
and support vessels. Life cycle analyses (LCAs) and carbon footprint modelling can introduce carbon
footprint elements in decision-making e.g., comparing the GWP costs of different land and sea-based
systems. At a wider level, artificial intelligence (Al) has the potential to revolutionise modelling and
forecasting in aquaculture productionand markets.

There has been much discussion about the potential for aquaculture to go beyond climate change
mitigation and to contribute to global carbon sequestration e.g., the process of capturing, securing
and storing carbon dioxide from the atmosphere. Some authors (Moore, 2020; Moore et al., 2022)
strongly advocate the shellfish farming to permanently store CO, as mineralised CaCOs). However,
Jones et al. (2022) consider that,because bivalve shell formationand respirationare a netsource of CO,
from sea to atmosphere, the potential for bivalve monoculturesto directly sequester carbon is limited
(seealso Filgueira etal,, 2015, Munarietal., 2013).

Jones et al. (2022) considered the potential for seaweed farming to capture and sequester
anthropogenic CO; in a similar way to carbon farming initiatives on land (Froehlich et al., 2019), an
approach that relies on a non-harvest mariculture model, where biomass is either retained in situ or
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allowed to sink to the deep sea (less than 1 000 m) where the carbon can be sequestered for long
periods oftime (Froehlich et al., 2019). However, the potential negative impacts of these practices are
unknown, and scaling up will be a challenge.

3.2.3.  Ensuring social acceptance and consumer information

The welfare of aquatic animals under aquaculture is a relatively recent focus of the sector,
governance bodies, policy advocatesand, increasingly, consumers. A recent reportto the AAC (Saraiva
etal., 2022) suggests thatthe prioritiesforimproving the welfare and production of farmed fish in the
EUinclude (i) validation of welfare solutions at commercial scale, (ii) validation of humane stunning and
slaughter solutions, also at commercial scale, (iii) the adoption of humane stunning and slaughter
solutions in companies, (iv) wide-spread industry training and (v) the development of ‘good welfare
awards’ for well-performing companies. The recent EU Strategic guidelines also see development by
EU Member States and the EU aquaculture industry of common, validated, species-specific, and
auditable fish welfare indicators throughout the production chain, including transport and
slaughtering.

One constraint to theexpansionofaquaculturein the EU is the persistent public perception thatit can
be unsightly and will denigrate the local community (Nimmo et al., 2011). While these issues can be
addressed directly e.g., through improved visual incorporation into the seascape and better
environmental management, integration in local communities can also be facilitated by local level
spatial planning, assimilation into the local ‘blue economy’ e.g, via tourism and the seafood value chain
and through better community engagement. One such concept, promoted by the Global Ghost Gear
Initiative, is the development of community engagement and reporting over marine litter by
aquaculture companies (singly or in collaboration), including beach clean-ups and environmental
awareness developmentto both the publicand local schools (GGGI, 2021).

As stated by the revised Strategic guidelines, there are many reporting obligations on the aquaculture
sector under different pieces of EU and national legislation. However, the data collected are mostly
socio-economic or data on animal health, and limited data are reported on environmental indicators
specific to aquaculture, nor on areas of concern to consumers, such as animal welfare (e.g., sea lice
loading), escape levels and interactions with iconic species such as seals or otters. If aquaculture is to
expand, increased transparency is essential, a process that can be facilitated through appropriate
public access to online licensing portals and maritime spatial planning portals.

Producer Organisations are less prevalent in aquaculture compared to fisheries*, enabling the
collective implementation of the CFP at producer’slevel. This is achieved by requiring each PO to draw
up andimplement production and marketing plans (PMPs). Aquaculture producers acknowledge that
the revision of the CMO Regulation has helped provide a more appropriate legal framework for
aquaculture POs (European Commission, 2023b). Product promotion, awareness and communication
measures led by aquaculture POs have been particularly successful. However, there is still a limited
number of aquaculture POs in the EU, so they arenot fully succeeding in grouping supply, which could
help them face the high structural concentration of retail. Promoting the benefits of setting up POs
among aquaculture producersis one of the actions under the 2001 EU Strategic guidelines for a more
sustainable and competitive EU aquaculture.

% On November 2022, there were 204 POs (163 in fisheries and 41 in aquaculture) in 18 Member States (European Commission, 2023b).

45



IPOL | Policy Department for Structural and Cohesion Policies

3.24. Increasing knowledge and innovation

The Strategic guidelines require that decisive action for aquaculture is taken to ensure that research
and innovation: (i) respondfasterto the current and future challenges and opportunities of the sector;
(ii) avoid duplication of efforts; and (iii) create synergies across differentresearch areas.

Horizon Europe funding is key to this. This EU funding mechanism is designed to create a framework
for cooperation that brings together public authorities, industry, researchers, and educators, both at
national and regional/local levels (including the development of innovation clusters for sustainable
aquaculture), as well as foster the development and matching of research and innovation strengths
across Member States and regions. This should include smart-specialisation strategies aimed at
building full value chains across the EU.

Apart from funding, a second key element is research planning and coordination. Research needs to
be targeted both the long-term and more immediate constraints and barriers to diversifying and
building resilience into European aquaculture. Short-term priorities might respond to immediate
researchable constraints such as disease treatments and equipment development, with the private
sector usually takingthe lead, albeit with technical partners suchas universities. Long-term research -
which may not lead to immediate commercial benefits — needs to take a more strategicapproach and
may require more public sector involvement in terms of both funding and service provision. Given
many of the issues, requiring long-term research needs are common across Europe, regional
collaboration is essential. This has long been recognised, and mechanisms such as the European
Aquaculture Technology and Innovation Platform (EATIiP) and the evolution of its Strategic
Research and Innovation Agenda (SRIA) have been key in ensuring a stakeholder-driven agenda for
European aquaculture.

Onearea ofimprovementrequired is the linkages betweenthe new Multi-annual National Strategic
Plans for Aquaculture (MNAP) produced by the EU Member State in preparation fortargeting funding
from the European Maritime, Fisheries and Aquaculture Fund (EMFAF) from 2021 to 2027 and wider
European research agenda for aquaculture. The MANPs are structured around the new EU guidelines
of sustainable aquaculture and therefore included a common area of ‘Increasing knowledge and
innovation'. It is therefore important that efforts are made to consolidate the individual national
research needs with the wider regional needs and thus to build research coalitions across the EU to
solve common, pressing issues.

Another opportunity is to build on the current impetus for ‘blue growth’, linking aquaculture value
chain development with other maritime sectors, especially but not exclusively from capture fisheries.
In particular, the rapid growthin offshore renewable energy development provides prospects for both
collaboration over offshore structures and mooring designs, as well as possible co-developmenteg,
combining wind farm structuresand logistical arrangements with aquaculture production. This can be
accelerated throughthe clustering of maritime research in key, often coastallocationsand promoting
complementarityand synergiesacross differentareas of maritimescience and technology research.
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3.3. Best practice examples of sustainable aquaculture production

This section of thereport providesa brief review of currentand emerging practices in aquaculture that
can lead to amorediverse, resilient and lower carbon industry. It does not present to be an exhaustive
analysis but is intended to provide an understanding of where European aquaculture might head in
the next decadeor so.

3.3.1. Low and multi-trophicaquaculture

Low-trophic aquaculture utilises aquatic animals and plants low down in the food chain. This has a
number of advantages, including (i) these species are either non-fed or require low-trophic feeds
themselves, (ii) some low-trophic species e.g., algae provide opportunities for carbon sequestration,
habitat enhancement, eutrophication remediation and other ecosystem services, and (iii) have lower
environmentalimpactsi.e., lower GHG emissions and reduced land and freshwater uses. We also look
at polyculture and IMTA that combines species with different ecological niches / trophic levels to
provide spatial, resource input and GHG production efficiencies within a single system. A recent
roundtable discussion hosted by the Horizon 2020-funded ‘AquaVitae’ project suggested that “Low-
trophic species’ aquaculture shows great potential to support a shift in our food production from
degenerative to regenerative systems and support a restoration of the marine environment for the benefit
of our society”*.

a. Low-trophicspecies

For the purposesof this report, low-trophic species include bothlevel 1 species (e.g., producers such as
plants and algae make their own food) and Level 2 species (primary consumers such as herbivores eat
plants). Level 1 low-trophic aquaculture species grown in European waters typically include
macroalgae such as Laminaria spp.and Saccharina spp., with Level 2 species including bivalves (such
as oysters, mussels and clams) that feed on phytoplankton) as well as herbivorous fish such as grass
carp traditionally grown in earthen ponds. Species that are more novelinclude echinoderms (e.g., sea
urchins), sea cucumbers, new macroalgae species (e.g., Ulva spp.) and microalgae. Some of these
approaches are examined below, looking at the currentstate of the art and the barriers to their further
uptake:

Macroalgae: The EU Farm to Fork Strategy specifically mentions “well-targeted support for the algae
industry, as algae should become an important source of alternative protein for a sustainable food system
and global food security”. The ECcommunication on sustainable, competitive aquaculture*' recognises
that “the farming of algae ..., when appropriately managed, can offer many ecosystem services, [including]
the absorption of excess nutrients and organic matter from the environment or the conservation and
restoration of ecosystems and biodiversity”.

The EU Algae Initiative (“Towards a Strong and Sustainable EU Algae Sector’) supports the production,
safe consumption and innovative use of algae, address the challenges and opportunities of algae
farming and propose concrete actions. It foresees macroalgae production moving in two, different
directions (EC, 2023 e):

e into deeper water, potentially using infrastructure of other offshore activities such as wind
farms or as extensive, floating, tethered/anchored or even mobile arrangements covering tens

0 https://aguavitaeproject.eu/aguavitaes-policy-roundtable-how-to-sustainably-develop-europes-low-trophic-aguaculture/

4T COM(2021) 236 final of 12 May 2021 on Strategic guidelines for a more sustainable and competitive EU aquaculture for the period 2021
to 2030.
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or, conceptually, thousands of hectares and avoiding much of the MSP difficulties of closer-to-
shoreinstallations; in these conditions, brown seaweeds, mainly the kelps, are favoured.

e onto land, in raceways or tanks, equivalent to, and integrated with, trout and salmon RAS, or
in juxtaposition with horticulture, or in tidal saltwater earthen ponds as practised by AlgaPlus
Portugal, where growing conditions and the impacts of diseases can be better controlled; in
these conditions, greenand red seaweedsare favoured.

The EU Algae Initiative and others, as summarised in European Commission (2023), provide an
extensive review of the barriers to expanding algal production in Europe. Many of these are either
technical, market or regulatory in nature, largely stemming from the novelty of this rapidly growing
sub-sector of EU aquaculture.On thelatter, it is recognised that “the single major stumbling block is the
broad span of regulation covering algae, which limits the access of farming and harvesting to crop
agricultural support regimes and allows production, processing, co-location and other activities to be
subject to uncoordinated and incoherent systems of sea- and land-based legislation, permits and licensing
operated by differing farming, fishing, marine spatial use and land-zoning authorities across the EU’
(European Commission, 2023 e). A key tool for solving this is MSP, but the first generation of marine
spatial plans across the EU have largely been insufficiently forward-looking to recognise this (Riclet et
al.,, 2023).

b. Polyculture and IMTA

Polyculture - the farming of species of different trophic levels to maximise efficiency - has been
practised in Europe and elsewhere for many years e.g., with different species of carp in ponds. With
both spaces becoming a premium, as well as the increasing cost of aquafeeds, polyculture models are
being revived with new combinations of species and production systems (Amoussou et al., 2022). IMTA
is an extension of thisapproachbut puts more emphasis on the bioremediationand ecosystem services
provided by differing crop combinations e.g., fed finfish / filter-feeding bivalves / extractive
macroalgae. As monoculture is hampered by high input costs (such as electricity, medicine, and feed),
environmental challenges (such as worsening waste and water quality), and social and economic
concerns (such as vulnerability to shocks and loss of low-cost local protein sources), these IMTA
potentials become ever more valuable (Hossain et al., 2022).

Although IMTA has been long advocated, including more recently by the new EU sustainable
aquaculture guidelines, commercial-level uptake has been slow. This has been attributed to a variety
ofreasons, in particularmonoculture-orientated aquaculture governance mechanismse.g., permitting
and regulation rarely support integrated, ecosystem-based aquaculture projects, thus inhibiting
implementation and not rewarding the wider sustainability effects of IMTA operations. The lack of
direct financial benefits for the farmer, and the need for more efficient integrated farming systems to
reduce complexity and allow processing of all crops, as well as the need for better multi-disciplinary
research support havealso been blamed for the slow adoption of IMTA (Kleitou, et al., 2018).

3.3.2. Novel approachesto diversifying European aquaculture

The European aquaculture development has remained stubbornly slow and limited in diversity. With
climate change-driven changes in environmental conditions, increasing raw material costs and
changing consumer preferences, it is widely recognised that aquaculture willneed to changein order
to become moreresilient, affordable and relevant. There are a number of approaches toachieving this,
with some of these examined overleaf.
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a. Enclosed and semi-enclosed open water systems

Much of the EU’s finfish production, especially in seawater (e.g., salmon, sea bass and sea bream) is
conducted in open water pens. A reasonably affordable, passive (e.g., relies on water currents rather
than pumps) and relatively low-tech” approach, its expansion is increasingly limited by spatial limits,
environmental concerns as well as conflict with other marine space users such as coastal tourism, vessel
trafficand marine conservation requirements. One option is to move operations offshore into larger
units away from the busy inshore coastal space, but this inevitably incurs higher costs as well as
additional constraints such as adverse weather conditions and interactions with offshore marine
activities e.g., shipping and wind farms.

Another optionbeingincreasingly explored, especially by the salmon farming industry in Norway and
Scotland, is the use of enclosed or semi-enclosed open water systems. These allow more controllable
conditions, including the ability to access colder water below the pens (important when summer sea
temperatures can impact growth and mortality levels, as well as disease morbidity), as well as
controlling the environmental impact of these usually high trophic level species production systems.
These can vary in scale from the totally enclosed 21 metre (m) high composite ‘Egget® solution by
Norwegian Hauge Aqua® to the Certus range (10000 — 30000 m® of semi-closed open water
containment systemsthat use an industrial tarpaulin combined with pumpsto control water exchange
and waste collection®. Although considerably more expensive than traditional open water systems,
they are beingincreasingly utilised in sensitive locations or where more controlled conditions may be
required, either for local environmental reasons or to improve regulatory compliance.

b. Recirculating aquaculture systems

Recirculating aquaculture systems (RAS) are often advocated as the future for European aquaculture.
These land-based systems use a combination of water treatment and multiple-level filtration, strong
environmental monitoringand controllability to farm high densities of finfish in sites closerto markets
than traditional open water systems. Increasingly used to produce 300 - 400 g portion-sized trout in
Denmark, RAS systems have the potential takeover of the production of these smaller fish, while the
traditional flow-through farmsfocus on the largerfish. RAShas the potential to reduce the emission of
nitrogen, phosphorus, and organic material by 35%, 60% and 90%, respectively, per kilogram of
produced fish (Technical University of Denmark, 2008).

However, RAS farms must operate at a large-scale in order to be profitable as the cost of filtration and
effluent polishing is considerable (Nielsenet al., 2016). RAS businesses have a poor recordfor longevity,
and a number of ventures have failed. Jeffery et al. (2014) identified poor system design, lack of
attention to economic factors (e.g., electricity costs), and low demand for products (resulting in low
price and sales volume) as the causes of failure. New entrants need to proceed with caution and
optimise system design, economies of scale, input costs,and marketing and sales plans. In addition,
experienced staff, system flexibility and further development of surrounding industry (i.e., fry supply
and technological progress) remain critical if the RAS sector is to grow. Issues that remain can be
addressed through a combination of research anddevelopmentand the adoption of accreditationand
quality labelling schemes.

If these issuescan be overcome, thenRAShasthe potential to become a major contributor to European
aquaculture and seafood production. Investment interest in RAS is currently very high andis likely to

2 https://haugeaqua.com/technology/egget.

https:/ffiizk.com/en/product/semi-closed-cage/ .
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continue, even in the face of continued venture failures. With these failures comes experience, with
new technology and operatingprocedures gradually reducingrisk and increasing scalability.

c. Circular feed materials

Most aquafeeds, especially for highertrophiclevels species such as salmonids, sea bass, seabreamand
meagre, contain high levels of protein derived from both animals and increasingly, plant-based
sources. The increased use of life cycle analyses (LCAs) (e.g., including Product Environmental
Footprint, PEFs) are allowing decision-makers to factor in carbon footprint considerations to other
commercial factors when purchasing raw materials. Most finfish LCAs have been conducted for salmon
farming, where aquafeed production accounts for between 75 and 95% of the GWP, depending upon
the nature and source of feed materials, where the use of animal proteinsand by-products (i.e., poultry
mealand oil, blood and mammalian meal) in the feed accounted for 70% of the final GWP (BIM, 2023).
Asaresult, thereis also increasing interest in the substitution of fish meal with circular feed materials
such as black solder fly meals, as well as improved recycling of processed animal proteins from
rendering plant facilities, such as feather meal (Ghamkhar &Hicks, 2020).

Various studies have looked at the potential for including insects as feed ingredients for finfish farming.
Magalhaes et al. (2017) looked at black soldier fly pre-pupae meal (BSFLM) as a fish meal replacement
in diets for European seabass (Dicentrarchus labrax) and determined that up to 19.5% of BSFLM,
correspondingto 22.5% of total dietary protein, may successfully replace fish mealin diets for juvenile
European seabass, without adverse effects on growth performance, feed utilisation or digestibility.
Alfiko et al. (2022) examined the potential for applying meals of eight insect species in formulated
aquafeeds and discussedtheissues of replacing fishmeal in fish feeds with insect meals. They suggest
that mostinsect mealscan be usedto replace up to 30% of fish meals in diets, with higherrates in some
aquaculture species, with the BSFLM being the closest substitute in terms of amino acid profile to fish
meal.

Alfiko et al. (2022) noted a number of conditionsfor the successful substitution of fish meal with insect
meals, such as the use of the right substrates to feed insects. They also recognise the challenges in
scaling up insect meal production to industrial levels, such as the automation of insect culturing
systems to reduce the cost of staff and energy. To compete with traditional protein sources, insect
meals must have advantages in nutritional value and price, as well as year-round availability and
consistent quality. More research is needed to optimise the nutritional values of insect meals for fish
feeding. The use of insect meals as a replacement of fishmealin aquafeeds requires the development
of a legal framework and legislation, as well as the improvement of risk assessment procedures. It is
also necessary to conductresearch on theimpact of feeding aquaculture species with insect meals on
the safety, quality, and societal acceptance of seafood.

3.3.3. Applicationof the ecosystem approach to aquaculture

The ecosystem approach to aquaculture (EAA) was formalised by the Food and Agriculture
Organisation (FAO) over a decade or so (FAO, 2010). The EAA has been defined as a strategy for the
integration of the activity within the wider ecosystem such that it promotes sustainable development,
equity, and resilience of interlinked social-ecological systems (FAO, 2010). It is guided by three strategic
principles:

e Aquaculture development and management should take account of the full range of
ecosystem functions and services and should not threaten the sustained delivery of these to
society.
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e Aquaculture should improve human well-being and equity for all relevant stakeholders.

e Aquaculture should be developed in the context of other sectors, policies and goals, as
appropriate.

A review of the application of the EAA (Brugere et al., 2019) that mainstreaming the EAA in planning
processes has raised awareness of the usefulness of holistic and participatory approaches in
aquacultureand helped to steer the sector towards greater sustainability. However, the approach has
had varying degrees of resonance and uptake with different user groups, with limited actual buy-in
from policy makers and regulators beyond high-level statements.

The emphasis on MSP that has developed as part of the EAA implementation efforts has been — and
remains —an important part of the EU’s approach to EAA (Galparsoro et al., 2018). However, efforts to
mainstream the EAA in policy making have largely remained sectoral (i.e., focused on the fisheries
and/or aquaculture sectors) and the EAA has fallen short of facilitating interaction with other users of
resources, in spite of the fact that it involves multiple aquaculture and non-aquaculture interests
(Brugéreetal., 2019; Riclet et al., 2023). Galparsoro etal. (2020), when examining a vision for ecosystem-
based marine aquaculture expansion from coastal to offshore areas, recommended that further
aquaculture growth would be assisted by the standardisation and simplification of regulatory
frameworks, improvement of governance, and the adoption of participatory processes to facilitate
meaningfuland productivestakeholder engagement.

On a more positive note, the recent EU aquaculture guidelines for sustainable aquaculture firmly
recognises the role of responsible aquaculture in both minimising its environmental impact and
maximising the opportunity for aquaculture to provide a wide range of ecosystem services. Given the
linkages between these guidelines with the Member State Multi-annual National Strategic Plans for
aquaculture and the EMFAF 2021-2027 public funding programme, there is a funded, medium-term
policy implementation process for the EAA in Europe, although the degree to which this is actually
undertakenin variable in practice.
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4. POLICY RECOMMENDATIONS

Based on the analysis and the knowledge collated, it is evident that the EU’s food security can be
improved by ensuring the sustainability of fisheries and aquaculture production and its trade in
seafood with the rest of the world. This final section provides policy recommendations centred on
measures for effectively supporting sustainable food production regarding fisheries and
aquaculture operations and their valuechains, including:

e Policy measures to unlock the benefits of sustainable fish and aquaculture production.

e Policy measures that would further strengthen EU’s food security, while not compromising
thefood security of non-EU countries.

4.1. Improving food security from sustainable EU fisheries production

4.1.1. Sustainable stocks targeted by EU fleets

Food security can only be assured if the supply of that food is from sustainable production. This
principle should apply to allfisheries products, irrespective of source, i.e., EU fisheries production (EU
stocks, shared stocks (with Norway, the UK etc.), as well as those targeted by EU fleets under SFPAs) and
fishimports.

The improvements seen in many EU stocks show that fisheries management is effective when
decision-making is based on sound science, and ideally within long-term managementplans. The EU
must continue efforts domestically under the CFP and internationally through its negotiations on
shared fish stocks and SFPAsto move towardsfisheriesthatare exploited at sustainable levels.

Ensure there is adequate funding and training for fisheries science to deliver on expanded suite of
assessed stocks. The most appropriatemanagement measures should be determined on a fishery-by-
fishery basis. The level of compliance and investment in managementmeasures is enhanced through
co-management approaches that activelyinvolve operatorsin decision-making.

Revision of the Control Regulation (EU) 1224/2009 is required toensure EUstocks are fished sustainably
and so will contribute to food security in the long term.

The EU should identify where additional efforts are required to comply with the IUU Fishing Action
Alliance pledge*.

SFPAs contain checks to tryand avoid negative impacts on food security for the local population in the
non-EU country. If designed with the right provisions within the protocols, such as is seen with
Mauritania, could directly support foodsecurityin those non-EU countries.

The social and cultural aspects of fishing are important elements of ensuring a sustainable food
system. Fishing needs to be presented as an attractive career option for young people, supported by
training opportunities, presenting a clear career pathway and improvements to work conditions.
Fishing remains one of the most dangerous professions: health and safety improvements should be
animportant partofany sustainable production policy.

4“4 https://www.gov.uk/government/publications/illegal-unreported-and-unrequlated-fishing-action-alliance-pledge/illegal-unreported-

and-unrequlated-fishing-action-alliance-pledge .
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4.1.2. Reducing the emissionsfrom the fishing vessels

Two mutually reinforcing strands of actions can be pursued to reduce the energy intensity and
carbon footprint of fisheries and aquaculture:

o lowerthe energy needs per kilogram of landed or farmed fish and,
e switchtoclean and renewable energy sources.

Substantial funding is required to supportthe sector inimproving fuel efficiency in the first instance
and ultimately to decarbonise the sector. Structural funding should also extend to support the
infrastructure required to enablefishing fleets totake up alternative fuels, recognising thatthis may
well be in collaboration with other maritime sectors.

Thefisheries and aquaculture sectorshould learn from innovations in other sectors, such as shipping
and maritime transport. Effective cooperation is needed to link seafood producers and supply chain
operators with those researchers, technology providers and operators in other sectors to ensure
synergies and knowledge-sharing. The Energy Transition Partnership (ETP) knowledge-sharing
platform thatis to be established by the Commission should ensure innovators fromothersectors are
included.

Part of the ETP work stream should include addressing regulatory and management measures to
identify where fuel efficiency can be incentivised, and barriers removed.

The EMFAF eligibility conditions (including fleet capacity imbalance) should be reviewed to ensure
they do not prevent investments by the fleet segments that are most in need of fuel efficiency
improvements.

Other potential measures to encourage energy efficient fisheries include:
e Preferential quota allocation towards more fuel-efficient gearsand vessels.

e International harmonisation of fuel taxes.

e Fuel-monitoringtools on board vessels.

4.1.3. Addressing the environmental impacts of fisheries production

Sustainable stocks are only one part of ensuring sustainable fisheries production. There is also a need
to tackle the most significant impacts of wild capture fisheries on the environment, throughreducing
benthic impact on sensitive habitats and reducing bycatch of unwanted catch (juveniles and
vulnerable species).

Expanding the EU’s MPA network and providing effective protection to habitatsand species in those
MPAs can be positive for EU fisheries productiondue to spill over effects.

The consequences of fleet displacement must be addressed, including the environmentalimpact of
moreintensivefishingin ‘open’ sea areasand the socio-economicimpact of restrictions.

A transition to low-impact fishing gears where feasible (driven by lower fuel use as well as reduced
benthicimpact) should be supported with independent and robust research, fundingand regulation,
e.g., via preferential licensing and quota allocation.

A transition to low-impact gears has the potential to impact EU production as static gears tend to
catch less than mobile gears such as bottom trawl. This is likely to only be partially compensated by
the increased productivity from sustainable stocks. For economic operators, lower catches can be
partly compensated by higher prices being paid for improved catch quality (e.g., line-caught hake
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compared to trawl caught) and premiums for this lower environmental impact, if effectively
communicated toconsumers. In terms of food security, compensatingfor alower volumeof wild catch
is likely to be compensated for with aquaculture production, which itself needs to be sustainable
(see below).

Technical gear measures intended to reduce bycatch of sensitive species and benthicimpact should
not in most instances significantly impact EU fisheries production. Improving the selectivity of gear
toreduce juvenile bycatch can help to optimise catches and stock productivity.

4.2. Improving food security from EU aquaculture production

This section provides a synthesis of policy approaches for more environmentally friendly aquaculture
production.

4.2.1. Formal adoption of the ecosystem approach to aquaculture

The key premise to the ecosystem approach to aquaculture (EAA)is integrating aquaculture sector
into the wider environmental and social-economic space that underpins the sustainable
development of the blue economy. While - as mentionedabove - the Strategic guidelines fora more
sustainable and competitive EU aquaculture do fully embrace both the need to be environmentally
responsible and provide ecosystem services where appropriate, they do not specifically acknowledge
the EAA, nor does this seem to be part of the wider EU policy approach to sustainable aquaculture
development. Based on this we recommend the following:

e DG MARE, togetherwith partners suchas DGENV and the Aquaculture Advisory Council (AAQ),
conduct a formal review of the EAA and how EU aquaculture policy and member State
guidance might be updated to reflect lessons learned from this exercise. This might be
conducted with the newly established Aquaculture Assistance Mechanism (AAM).

e Following this, the AAM work with Member States and the industry (e.g., via the AAC) to
ensure the EAA is fully embedded in the national MANPs and EMFAF Operational
Programmes over the funding period of 2021 to 2027, focusing on both those incremental
elements that facilitate fulfilling the Green Deal and those addressing gaps in a holistic
ecosystem approach to a sustainable aquaculture development.

e The AACand Member States follow-up with the aquaculture industry, developing codes of
good practice and other mechanisms to encourage responsible behaviour in the sector.

4.2.2. Encourage low-trophicaquaculture and healthy consumption

Food production fromlow-trophicaquaculturein the EU is currently mainly in the form of bivalve
production, such as mussels, oysters and clams, with some lower-trophic finfish such as herbivorous
carps. There are two main policy approaches to expand and diversify this rather staid and traditional
part of European aquaculture:

e Mostbivalveaquacultureis currently extensive in nature and largely practised by small holders.
This works well, providing both good jobs for coastal communities and integrates efficiently
into thelocal blue economy. However, there is a need to develop a parallel bivalve and other
edible low-trophic species in deeper water, more offshore locations and at a larger scale.
This will both expand production as well as help the industry adapt to warming waters and
other environmental issues. This will need Member State encouragement, including
sympatheticand forward-looking permitting as well as technical developments that will allow
offshore low-trophicaquaculture to remain commercially viable in these challenging offshore
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locations. Again, the progressive and enlightened use of MSP in allocating space for such
aquaculture willbe key.

e Kimetal. (2020) emphasis that shifts towards ‘plant-forward’ diets comprised of plant foods
with modest amounts of low-trophic level animals (i.e., forage fish, bivalve molluscs, insects)
with comparably small GHG and waterfootprints would havea combination of net-zero, health
and resource benefits. This suggeststhat encouraging andenabling consumers to increase the
contribution of these lower-trophic alternatives as part of a balanced diet could have
considerable cumulative advantages (Ghamkharet al., 2021). This willneed to be implemented
through a range of approaches, including product development as well as consumer
information provision. The Danish Ministry of Food, Agriculture, and Fisheries has recently
announced their funding the development of a ‘climate label’ for food, making Denmark the
first EU country todo so®.

4.2.3. Encourage the provision of ecosystem servicesfrom aquaculture

Combining aquaculture production with ecosystem service provision is not a new strategy. It is
increasingly recognised as a progressive approach that can be used for bay or even sea basin level
ecosystem accountinge.g., nutrient budgets. It is therefore suggested thata more proactiveapproach
is considered to the use of aquaculture-derived ecosystem services e.g., carbon sequestration or
nutrient assimilation for sea basin management. This would be primarily a public sector function,
but could also engage the private sector, either through public - private partnerships to establish
large-scale, hybrid / non-commercial solutions e.g., algal culture that was used to remove carbon,
nutrients and possibly heavy metalsfor either harvesting for terrestrial use or sinking in deep water as
a long-term sequestration approach.

4.24. Useof innovative technology and approaches to reduce the environmental impact of
aquaculture

While the emphasis of this report has been on encouraging the production of low-trophic species,
there is a recognition that the farming of higher trophic species such as sea bass, sea bream, trout
and others will continue to thrive, especially as wild fisheries are unable to fulfil demand. There are
two areas of particular interest to policy makers which are described briefly below.

¢ Adding controllability to open water pen farming. Open water pen (cage) farmingis nowa
familiar sight in the bays of the Mediterranean and elsewhere and is a proven, affordable
system.However,a combinationof climate change and the increasing scale of production has
made these systems both vulnerable to —and a contributor to —local environmental changes
(e.g., eutrophication). Thereis a need to provide additional control to these systemse.g., water
circulation, temperature and waste management, to ensure they remain resilient and
sustainable as production systems. Again, this will require innovative thinking in terms of pen
design and stock containment, as well as in how these systems are permitted, located and
overall capacity controlled. Much of the current MSP lacks this imagination and forward
thinking, as does mostlicensing and permitting systems.

¢ Environmental management of coastal and marine aquaculture sites. Many open water
pen systems are located in environmentally dynamic locations in order to maximise water
exchange, with an increasing tendency to move installations offshore. Theseare at a higher risk
of equipment failure and loss (GGGI, 2021), adding to the marine plastic pollution load. Codes
of good practice, as well as regulatory mechanisms where possible, need to encourage

4 https://www.dailyscandinavian.com/voluntary-climate-labelling-in-denmark/
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responsible behaviour, reduced risk and ensure adherence with the new single use plastic
(SUP) and ports receptionfacility (PRF) directives.

4.2.5. Encourage the use of circulartechniques

Theincreasing use of LFA or PER analytical techniques have revealed thetrue environmental costs (eg,
in terms of the global warming potential) of aquaculture value chains that have been shaped by
commercial and logistical considerations. It is important that these hitherto hidden or unaccounted
for costs are now included in both political and business decision-making and a broad reset in
thinking made to ensuring affordable yet sustainable seafood across the value chain, from producer
to consumer. A key area of this will be in aquafeed production and transportation, given this
contributes to the bulk of the GWP of farmed finfish in Europe (BIM, 2023).

As discussed above, the commercial development of novel circular feed materials such as black
solder fly meals, as well as improved recycling of processed animal proteins from rendering plant
facilities, such as feather meal is an important approach to this. This implies that policy support to
scaling up the commercial production of these new raw materials, as well as ensuring their short, low-
carbon distribution to feed mills and farming sites, is provided. Again, this will likely require a strong
partnership between the public sector, research and the private sector.

In addition, a responsible, circular approach by aquaculture companies can reduce raw material costs
and wastage. Forinstance, theimproved decommissioning and recycling of pen collars and other large
and single use plastic components could have substantial gains in both GWP and other environmental
terms*.

4.2.6. Encourage climate change mitigation

Finally, the aquaculture sector will need to contribute to climate change mitigation e.g., avoiding
and reducing aquaculture’s contribution of emissions of heat-trapping greenhouse gases e.g., from
animalrespiration, refrigerationand transportation. Approachesinclude:

e Use audits of energy and other ecological resources across aquaculture value chains as a
guide for managementdecisions.

e Make information on energy and other ecological resource impacts and efficiency measures
accessible to producers.

e Reviewand improve certification standards, Good Aquaculture Practices, Codes of Practices
and other industry management codes and guidance documents to ensure they reflect
ecologically efficient approaches to farm managementand value chains.

e Facilitate cross-sectoral comparisons and dialogue on best practices in food production
within the livestock, fisheries and agriculture sectors.

e Examinethoroughly therelative benefits of the variousanimal production sectors and consider
policy drivers that can shift towards a more ecologically efficient production portfolio.

e Avoid siting aquaculture farmsin those wetland or coastal ecosystems with high values as
sinks for sequestration of carbon, othergreenhouse gases or nutrients.

% Sundtetalin 2014 estimated that 11 kg of plastic waste is generated for every tonne of aquaculture product output in Norway. More

recently, Sundt (2018) estimates thatin Norway 25,000 tonnes of plastic from aquaculture is discarded at sea annually (e.g. net pen collars,
pipes, nets, feed hoses and ropes).
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4.3. Improving food security ofimported seafood

Trends in consumption and trade show that the EU will continue to rely on seafood imports. It must
make every effort to support sustainable production and supply from those imports so that it is not
supporting unsustainable practicesin non-EU countries.

4.3.1. Supportinternational producersin sustainable seafood production

e Improved regional management via support to Regional Fishery Management Organisations
and ensuring the EU is proactive in decision-making by RFMOs thatimproves the sustainability
of fisheries and reduces theirimpacton marine ecosystems, i.e., ensuring consistency with the
principles of the CFP.

e Support marine resource management initiatives by non-EU countries, including via EU
development funding and sector development support provided through SFPA protocols.

e Increase knowledge-sharing from EU expertise and capacity buildingin non-EU countries on
sustainable aquaculture production.

4.3.2. Ensure alevel playingfield for EU producers

A level playing field through equitable trade policies is required to encourage EU producers to
operate sustainabilityand remain competitive, including:

e Ensure imported seafood is produced to high and well-defined environmental standards,
including through the revision of marketing standards to cover more imported seafood
products and the inclusion of environmental criteria within those market standards;

e Improved traceability systems in the EU and non-EU countries exporting to the EU to
minimise seafood fraud, including supporting improvements in compliance with the Catch
Certificate Scheme;

e Implementing and enforcing clear consumer labelling rules (preventing ‘greenwashing’ from
misleading or environmental information) and promoting consumer awareness-raising
activities.

4.4. Improving food securityin the seafood supply chain

The huge variety of species and products thatmakesup ‘seafood’ will continue to be widely traded.
Improved supply chains can actively contribute to food security by ensuring supplies and redudng

food waste. Food security can also be enhanced if the future demand from EU consumers is more
sustainable.

44.1. Improvingthe efficiency of supply chains

Efficient supply chains improve food security throughreducing food waste and reduce emissions.
This can be achieved through:

e Incentivising shorter supply chains to reducelong-haultransport of seafood, which reduces
supply chain emissions and the risks to food security from disruptions to logistics, as
experienced during the COVID-19 pandemic;

e Increasing value added processing at point of EU production. Doing more at point of
landing reduces supply chain emissions and has socio-economic benefits for European
producers.Recognising the labour shortagesin EU seafood processing, this is expected to rely
onincreased automation with fewer, but higher skilled jobs; and
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e Reduce spoilage/wastage by developing improved catch/harvest from point of production
and more efficient cold chains in the EU and non-EU country suppliers.

44.2. Sustainable dietsand consumption

Encourage EU dietary shifts towards sustainable choices and consumption patterns:

e Promoting ‘low-carbon’ and healthy seafood choices, such as small pelagics and low-trophic
cultured species;

e Productinnovationto create attractive, convenient products fromlow-carbon sourcesand to
increase the use of by-productsfrom seafood production and processing; and

e Improved consumer information on nutrition and environmental impact of seafood
production.
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ANNEX: THE EU FARMTO FORK STRATEGY: BEST PRACTICES AND
LESSONS LEARNED

A.EU Farmto Fork Strategy and aquatic food production

The F2F Strategy perhaps inevitably has its focus on land-based food production systems, but it does
recognise that a shift to sustainable fish and seafood production must also be accelerated and makes
some specificreference to aquaticfood production systems.

The Commission will step up efforts to bring fish stocks to sustainable levels via CFP where
implementation gaps remain (e.g., by reducing wasteful discarding), strengthenfisheries management
in the Mediterranean in cooperation with all coastal states and re-assess, by 2022, how the CFP
addresses therisks triggered by climate change.

The EU will apply zero tolerance in the fight against lUU and combat overfishing, promote sustainable
management of fish and seafood resources and strengthen ocean governance, marine cooperation
and coastal management®’.

In addition to the significant support by the EMFAF for sustainable seafood farming, the Commission
envisages adopting EU guidelines for Member States’ sustainable aquaculture development plansand
promote therightkind of expenditureunder the Fund. It willalso set out well-targeted support for the
algae industry, as algae should become an important source of alternative protein for a sustainable
food system and globalfood security.

B. Ensuring sustainable EU food production

The EU Farm to Fork Strategy sets outactionsto ensure sustainable food production, which is focused
onland-based examples of best practices in food production. These are summarised in Table 3 along
with related suggestions for aquaticfood production.

Table 3: EU Farm to Fork best practices in ensuring sustainable food production

Farm to Fork best practices Suggestions for fisheries and aquaculture

Carbon sequestration

Farming practices thatremove CO, from the Low-trophicaquaculture hasthe potential to

atmosphere contribute to the climate reduce the globalwarming of seafood production
neutrality objective and should berewarded, | and, potentially, provide longer-term carbon
either viathe Common Agricultural Policy sequestration opportunities e.g., through shellfish
(CAP) or via other publicor privateinitiatives farming to permanently store CO, as mineralised
(carbon market). A new EU carbon farming CaCOsorthesinking of large quantities of
initiative under the Climate Pact will promote | macroalgae biomass in deep waters. However,
this new business model, which provides both approaches have their limitations and
farmers with a new source ofincome and independent, massbalance analyses and

helps other sectors to decarbonise the food standardised impact assessmentsare required for

chain.Asannouncedinthe Circular Economy | different potential models.
Action Plan (CEAP), the Commission will
develop aregulatory framework for certifying
carbonremovals based onrobustand

“Through the Regional Fisheries Management Organisations, Sustainable Fisheries Partnership Agreements and our cooperation with third
countries on IUU and on sustainable value chains in fisheries and aquaculture, cooperation is particularly relevant with countries affected by
climate change.

66



Workshop on the European Green Deal — Part lll: Food security aspects

Farm to Fork best practices

Suggestions for fisheries and aquaculture

transparent carbon accounting to monitorand
verify the authenticity of carbonremovals.

An expert group should further investigate
carbon storageinvolving bivalve culture (AAC,
2022).

Biorefineries

Advanced biorefineries that produce bio-
fertilisers, protein feed, bioenergy, andbio-
chemicals offer opportunities for the transition
toa climate-neutral Europeaneconomy and
the creation of new jobs in primary
production.

Microalgae, produced by using bothintensive
bioreactors as wellas more extensive methods,
has a wide range of uses. Biorefineries can also be
supplied by seafood processing wastesand
aquaculture mortalities. In the EU, technical
constraintsto up-scaling and regulatory
challenges need to be addressed.

Reduce farm-level emissions and energy use

Reduce emissions fromlivestock by investing
in anaerobicdigestersfor biogasproduction
from agriculture waste andresidues, such as
manure. Farmsalso have the potential to
produce biogas from other sources of waste
andresidues, such as from thefoodand
beverageindustry, sewage, wastewaterand
municipal waste.

Farms and barns are often perfect for placing
solar panels and such investments should be
prioritised in the future CAP Strategic Plans.

Farm-level emissions in EU aquaculture can be
reduced through a move fromfossil-fuel based
vehicles and work boats to hybrid and thenfully
electric solutions. In northern climes, this will
need port and small-harbour electrification, with
possible micro-level wind power generation and
in southern climes a greater focus on local solar
energy production. In both cases, batterystorage,
both on land and on farm, will be important.

Reduce sector emissions

Facilitate the placing on the market of
sustainable and innovativefeed additives to
reduce livestock emissions. Introduce
alternative feed materialssuch as insects,
marine feed stocks (e.g., algae) and by-
products from the bioeconomy (e.g., fish
waste).

At sector level, the focus should be on reducing
the GWP of aquafeed production anddistribution
(accounts for 75 - 95% of total GWP), including
theuseofcircular feed raw materials and the
inclusion of GWP costs in formulating aquafeed
production and distribution strategies.

Better animal welfare

The Commission willrevise the animal welfare
legislation, including on animaltransportand
the slaughter ofanimals, to align it with the
latest scientificevidence, broaden its scope,
make it easier to enforce and ultimately ensure
a higher level of animal welfare. The
Commission will also consider optionsfor
animal welfare labelling to better transmit
value through the food chain.

The StrategicPlans and the new EU Strategic
guidelines on aquaculture will support this
process, especially through rewardinggood
practices (see Section 3.2.3).

Reduce chemical pesticides
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Farm to Fork best practices

Suggestions for fisheries and aquaculture

Enhance provisionson integrated pest
management(IPM) and promote greater use
of safealternative ways of protectingharvests
from pests and diseases. IPM will encourage
the use of alternative control techniques, such
as croprotation and mechanical weeding,

In aquaculture, the use of cleaner fish is well
established to reduce ectoparasite loads, but
further work is needed to ensureitis both
affordable and accessible. Further workis also
needed to reduce biofouling e.g., of nets and
seedstock withoutthe need for chemical
treatment.

Reduce excess nutrients and soil deterioration

Applying balanced fertilisation and sustainable
nutrient management through the use of
precise fertilisation techniquesand sustainable
agricultural practices, notablyin hotspotareas
ofintensive livestock farming and of recycling
of organicwaste into renewable fertilisers.

In aquaculture, the analogous situation is nutrient
production from uneatenfeed and faeces in
finfish farming. A combination of good spatial
planning combined with biomass /other
restrictions to ensure cumulative production is
within the receiving water carrying capacity with
good feeding practices / environmental
monitoring appearkey.

Reduce anti-micro

bial resistance (AMR)

Reduce overall EU sales of antimicrobials for
farmed animals and in aquaculture by 50% by
2030 using new Regulations on veterinary
medicinal products and medicated feed.

Responsible use and delivery of antimicrobials,
combined with good husbandry and animal
welfare to reduce stress-induced morbidity.

Organi

c farming

In addition to CAP measures,such as eco-
schemes, investmentsand advisoryservices,
and the Common Fisheries Policy (CFP)
measures, the Commission will put forward an
Action Plan on organicfarming.

In aquaculture, the focus needs to be on
producing affordable, well-performing organic
fish diets, combined with ensuring a distinctand
rewarding marketfor organically produced fish.

Source: European Commission, 2020 and authors’ own elabo

C.Other elements of the EU Farm to

ration.

Fork Strategy

The Farm to Fork Strategy contains many elements in addition to sustainable EU food production
explored above, which mustbe addressed to delivera sustainable food system.Theseare set out below
along with the implications for fisheries and aquaculture.

Table 4: Farm to Fork elements and implications for fisheries and aquaculture

Farm to Fork elements

Implications forfisheries and aquaculture

Improving food security
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Farm to Fork elements Implications for fisheries and aquaculture
The considerations of workers' social Fishing remains one of the most dangerous
protection, workingand housing professions:health and safety improvements

conditions as well as protection of health should beanimportant partofthe policy. 2012 saw
and safety will play a majorrolein building | agreement ontheimplementation oftheILO C188
fair, strong and sustainable food systems. Work in Fishing Convention, which triggered its
The Commission will develop a transposition into EU law through EU Directive
contingency plan for ensuringfood supply | 2017/159.

and food security to be putin placein times | Therevised 2021 Strategicguidelines for

of crisis. sustainable EU aquaculture acknowledge the Farm
Theagricultural crisis reserve will be to Fork Strategyand the need to reduce seafood
revamped, the plan willsetup a food crisis | imports, butdo notaddressthe need to reduce
response mechanism.lIt will be comprised | aquaculture dependency on external resources

of various sectors (agriculture, fisheries, such as aquafeed raw materialsand otherinputs.
food safety, workforce, health and transport
issues) depending on the nature of the

crisis.

Food processing and marketing
Improve the corporate governance Fisheries and Aquacultureinitiatives need to
framework, including a requirementfor the | include the supply chain. Aquafeed production
foodindustry to integratesustainability requires a wide range of marine and terrestrial raw
into corporate strategies. materials, energy-intensive processing and finished
Facilitate shift to healthier diets and feed transportationand distribution.

stimulate productreformulation,including | Fishery and aquaculture products (FAP) should be
restricting the promotion offoods highin | animportant element of encouraging healthier

fat,sugars and salt. diets, which can be consistent with food security
Scale-up and promote sustainable and with species choices (e.g., small pelagics and low-
socially responsible production methods trophic culture species).

and circular business models in food The EC Communication on the CMO describes
processing and retail. potential revised marketingstandards for FAP
Food packaging legislation revised, (COM(2023) 101)*. Additional environmental
supporting innovative and sustainable information provided to consumers is currently
packaging solutionsand materials,and proposed on a voluntary basis.

contribute to food waste reduction. Private sector seeks shorter seafoodsupply chains

Revise marketingstandards to providefor | dueto economicand logistical drivers.Increased

the uptake and supply of sustainable EU value added processingat point of

products and to reinforce the role of landing/production (with increased automationto
sustainability criteria. address labour shortages) shortens supply chains
Reducing dependence on long-haul and will reduce dependence on long-haul
transportation. transportation.

8 COM(2023) 101 Implementation of Regulation (EU) No 1379/2013 on the common organisation of the markets in fishery and aquaculture
products, see: https://oceans-and-fisheries.ec.europa.eu/system/files/2023-02/COM-2023-101 en.pdf.

69


https://oceans-and-fisheries.ec.europa.eu/system/files/2023-02/COM-2023-101_en.pdf
https://oceans-and-fisheries.ec.europa.eu/system/files/2023-02/COM-2023-101_en.pdf

IPOL | Policy Department for Structural and Cohesion Policies

Farm to Fork elements

Implications for fisheries and aquaculture

Sustainable food consumption

Empower consumers to make informed,
healthy and sustainable food choices.
Improve the availability and price of
sustainable food and to promote healthy
and sustainable diets in institutional
catering.

Tax incentives to drive transition to
sustainable food systemsand consumption

The shift to lower-trophic species will be driven by
consumer demand and a shift to ‘plant-forward’
diets. Product developmentwill be importante.qg.,
developing affordable, appealing meals from low-
trophicseafood, a sustained effort to reduce the
proportion of higher trophicanimals in diets is
required.

Improved seafood labelling and certification
schemes help to inform consumers of sustainable
seafood choices.

Reducing food waste

Seta baselineand proposelegally binding
targets to reduce food waste across the EU.
Preventlosses throughthe supply chain.

Improving operational efficiency in seafood
processing and improved cold chains to increase
yields and reduce wastage; the re-use of by-
products and othercircular approaches.

Combating food fraud

Zero tolerance policy with effective
deterrents strengthen the powers of
controland enforcementauthorities’
dissuasive measures, and better import
controls

The proposed revision of the EU’s fisheries control
system will contribute to the fight againstfraud
through enhanced traceability. Mandatory
digitalised catch certificates will also help prevent
IUU fish entering the EU.

Seafood fraud is often unreported and amorein-
depth understandingof vulnerabilities in the
supply chainis required.

International trade and cooperation

Enhance cooperationand promote
international standards.

Obtain commitments fromnon-EU
countries on animal welfare and use of
pesticides.

Pursue Green Alliances and focus on food
research and innovation in climate change
adaptation, agro-ecology, etc.

3" party certification focuseson large-scale
operators. EU external action should focus on
smaller producers too, building awarenessand
sustainable production. Support can also be
provided to the Competent Authorities of seafood
exporting nations outside of the EU to improve
their own regulatory,food certificationand
monitoring frameworks, especially into the use of
illegal or unauthorised veterinary products.
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