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EXECUTIVE SUMMARY

In the last 20 yearthe freshwater aquacultureectorin the ElLhas faced everal constraintincluding
lack of investment and innovation, low diversitymbducts in the marke{e.g.mainlylive and fresh
products for carp, ahighdegree oseasonaty (related to traditional carp dishes), strict environmental
regulations andncreasing bureaucracyglimate change, etc.

The importance of the freshwater aquaculture sectournglerestimatedin Europe. This is due to the
low coverage of the data collectiosystems andhe low understanding othe role played by the

freshwater aquaculture in providing food and employment opportunitidsle maintaining European

landscapes and cultural heritage.

This study provides an overview of the freshwater aquacultucgoseits role and its specificities across
the European Union and highlighthe main challenges and opportunities its growth. Although
freshwater aquaculture contributes ®0% of aquaculturevolumein the EU, there is still considerable
potential for sustainable growth of production and improvement of food security.

In Europe, the freshwater aquaculture sector is represented through a wide range of production
methods ranging from the most extensive ones (i.e. pond farmim¢f)e high technologicahtensive
methods. While the extensive methodsrovide socieeconomic services to local communities,
maintain areas of environmental importance and conserve traditions and cultural heritage of
producing and consuming fisinnovative intensive methodsbring higher production yieldsvhile
managing environmental impac(se. energyefficientrecirculating aquaculture systesn

Rainbow trout and common carp are the most important produced species in freshwater within the
EU (60% and 23% of the Btdduction volume respectivein 2018§. While trout is reared in intensive
systems, carp is produced through more extensive and traditional techniques. Although carp
production has stagnated in the last decadee fishcontinues to play an important role Eastern
Europe where religious holidays are hardly conceivable without carp. During these periods (mainly
Christmas and Easter), demand for carp is important where the fish is bought fresh or even live, which
reinforce the image of a festive produgie. seasonal consumptionjnconvenientfor everyday
consumption. Unlike carp, trout has a strong image of convenient product. The differentiation
strategies allow to offer new products to consumers and to sell at higher prices.

The future growth of the sshwater aquaculture sector is linked to the ability of the sector to manage
to sustainablyincrease production through tailored and innovative solutions. This could corfogrn
example the development of environmentally sustainable fish production (eaergyefficient
recirculating aquaculture systems, integratedultitrophic aquaculture, the development of
production of new species, etc.). Innovation in freshwater aquaculture sector remains at early stage
and should be further encouraged and reinfedc The adoption of innovative solutions within the
sector should be driven by appropriate regulations, simplified procedures and improved access to
funding.

The future growth is also linked to improved processing and marketing strategies to providéfididers
products which could promote sales outside the typical marketing season for tcaipcrease the
demand of freshwater fisand to promote the consumption of new species

The recognition of the role of the aquaculture sector in Europe should gaighran accurate
monitoring of the freshwater aquaculture sector (iam adapted data collection framework) and an
accurate understanding of the specificities and the benefits associated to fish pond farming.

lAverage of the share of freshwater aquaculture production in the total EU aquaculture production in terms of volume in
the last ten years.
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1. GONTEXT ANDBJECTIVES

1.1. Context

The freshwater aquaculture productiohas decreased since the beginning of the* 2&ntury.
However, there are significargrowth opportunitiesdue to the increasinggap between supply and
demand for fish productsesuling from the stagnation or decline of marireatchesand increasd
demand. In addition, somgypes of freshwater aquaculture (especially pond aquaculture) provide
environmental servicefhiodiversityconservationwater and landscape managementimate change
regulation,etc.)andhave a link to cultwal heritageand culinarytraditions of local communities

Figurel ¢ EU(28 MS)aquaculture production by type of environment (brackish water, freshwater
and marine)¢ Volume in tonnes
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SourceEUMOFA based dmAO Fish Stat

According to FAO, there is an estimated need to increase the global protein supmiremeat and
seafood byabout 200 million tonnes to nearly 500 million tonnes by 2050. Seafeaxdicularly from
aguaculture, is expected to contribute significantly to megthis need. Considering FAO estimates

of average annual seafood consumption, the predicted demand of fish for human consumption would
almost double to at least 220 million taes in 2050, with aquaculture expected to provide over 70%
of the volume.

Considering the potential for growth of the sector and its benefits, an alliancd dfelnber States
(MS)calledin 2018for strengtheninghe support to freshwater aquaculturafter 2020°. They propose
a strategic approach based on mwdtinual development plans focusing nime priorities related to
innovation, support to investment and growth, compensation for environmental services,qtiem
and marketing, data collectiompntrol,and organization of producers.

2 Joint declaration of Austria, Croatia, Czech Republic, France, Germany, Hungary, Poland, Romania, Slovakindloven
Spain on the future development of freshwater aquaculture in the EU after 2020
https://www.consilium.europa.eu/register/en/content/out?&typ=ENTRY&i=LD&DOC HB88F2018REVL
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1.2. Objective

The objective of tls study isto have a better understanding of the specificities of freshwater
aguaculture, and in particular its markdimension The studycovers the following themes:

- Socieeconomic importance and market dimension of freshwater aquaculture in the EU

9 Contributionin terms of food supply, growth and jobs

1 Marketsfor freshwater aquaculture products (per MS and segments of the sector);
9 Trade fows in freshwater aquaculture products (both intend extraEU)

1 Market share of freshwater aquaculture products on the market

- Benefits of freshwater aguaculture
9 Social and economic benefits
1 Environmental benefits

- Innovation potential andrends (technical, products, marketing)

1 Assessment of the level of innovation in the sector (identification of the main
drivers);

1 Existence andmportanceof initiatives to add value to freshwater aquaculture
products.

- Perspectivesassessmenof growth potential for freshwater aquaculture in the EU.

1.3. Methodology

Theimplemented methodologys basedon two complementarnapproaches:

Desk researciDifferent complementarystatistical sources have been used to gather data on
fisheries andaquaculture production, processing and trade (e.g. EUROSTAT, FAO FISHSTAT J,
DCFEUMAREUMOFACOMEXTRRODCOMetc). Theuse of thesesourceds explained in section
20051 GF 02ttt SO0A2y adaidsSvyacto

Stakeholders consultationtwo types ofconsultatiors have been conducted duringpé study:

1 National authorities survey: a questionnaire was addressed-imai to the National
Authorities (NA)in the MS withsignificantfreshwater aquaculture production.

1 Interviews with the main professional organisations in 13 MS. The listakeholders
consultedis provided in annel.

% Interviews were initially planned to be conducted face to face. However, due to the CI@\gdndemic, they were
conducted by phone or videoconference.
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2. DATA COLLECTION SYSTHVMSRESHWATER AQUACULTURE IN

THE EU

This section provides an overview of data sources used in this sthish constitutes the data
collection systems of the freshwater aquaculture sector in theHigfollowingtable provides the list
of these sources, their regulatory framework, a description of their contentV@agables and units),
their updating frequency, thiastavailableyear(by 31°' November2020), their geographical coverage
and a comment on gaps identified. These sources include:

European Fisheries StatisticEUROSTAT

Data Collection FrameworkDCH) EuropeanUnion-Multi-Annual Programme (ELMAP)

Fish Stat of the Food and Agriculture Organisation (FAO) of the United Nations
Aquaculture productionreports of the Federation of European Aquaculture Producers
(FEAP)

The analysis of theddifferent sources from the three following perspectives: 1) data coveragigta)
availability and 3) data quality, has resulted on the following conclusions:

Data coverage:

0 The first evidence is that EUROSTAT and DE&EJcover EU Member Statén (
addition to Iceland, Norway, Montenegro, Serbia and Tuiikeiie case of EUROSTAT)
while FAO provides global statistics on aquaculture productielBAP statistics only
cover MS with national aquaculture organizations being members of the federation.

0 Thesecond is thedw coverage ofociceconomic data of the freshwater aquaculture
sector provided bYDCF/ELMAP in relation to i) the voluntary basis of the submission
of inland freshwater aquaculture data under DCHBRP (seefollowing table and
annex 2 fo more details about the DCF/BWAP coverage)i) the threshold set in EU
MAP regulation below which it is not mandatory for Member States to collect data (1%
of the EU production and 10% of national production).

Data availability:data for freshwater aquaculture sectare published once a year fahe
three data sourcesThe latest year available at théme of writing this report was 2018 for
both EUROSTAT and FAO and 2016 for DAWARJFEAP 2019 statistics were published in
December 2020 and partly integrated when providing relevant informa(iata in Annexs).

Data quality:significant discrepancies have been identified on production data fromEXEF

MAP and EUROSTAT. The Scientific, technical and Economic Committee for Fisheries (STECF)
studied these discrepancies for each Member State amticided that they relate to different

scopes and data collection methods between both sour&easons for discrepancies could
concern the fact that:

o the DCFEWIAP system considers an aquaculture firm only if the main activity of that
firm is aquacultue, leaving secondary aquaculture out of scope.

o the DCF/EWMAP does not distinguish the component sold for consumption to that
sold to other aquaculture enterprises for fattenindelROSTAT distinguishes
production for human consumption from production of juveniles used for further
production phases (raising on farms).
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Considering these elements, it was decided to use:

EUROSTAT data to study the freshwater aquaculture productionfadt, EUROSTAT
distinguishes the production for human consumption, the production of eggs for human
consumption (e.g. trout eggs, caviar) and the production of juveniles to be released to the wild
or to be used for further raising phases.

FEAP statist&; as they provide complementary information to EUROST&Texample
distinction between portion size and large rainbow trout) and more recent information: 2019
data were available in December 2020.

FAO Fish Stddng timeseriesdata from 1950 onward4o compare EU production with nen
EU production.

DCF/EEMAP to study the soctieconomic situation of the freshwater aquaculture sector, even
though several data gaps have been identified for the most important producing countries
(particularly the landloked countries which are not requested to provide economic data under
DCF/EEMAP).

National statistics (publicly available providedin the context of thistudy) have been used
in cases when data from the other sources were not available or W#eronsiders for several
reasons that national statisti@smore reliable (case of German and Danish statistics).
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EU/
Non-EU

EU

Data source
Data holder

European
Fisheries
Statistics-
EUROSTAT
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Tablel ¢ List of sources used, regulatory framework, description and shortcomings and gaps

Regulatory
framework

Regulation (EC) N
762/2008

on the submissiol
by Member State
of statistics on
aquaculture  ang
repealing Counc
Regulation (EC) N
788/96

Description Variables and units

1- Aquaculture production at first sale fohuman
consumption (fish_aq2a)by species, by FAO maj
area, by cultivation method, by aquatic environmé
in TLW (tonnes live weight), in Euro and Euro/T
Noncommercial aquaculture is thus not account
for. Moreover, aquaculture production @guarium
and ornamental species is excluded, as well
production for research purpose
2- Production of fish eggs (roe) at first sale f
human consumption (fish_aqg2bly species, b
major area, by aquatic environment in TLW, Euro
Euro/TLW. This daset has not been used in th
context of this study
3- Input to capturebased aquaculture (fish_aq3
i.e. wild stock by species in TLW, Euro and Euro/]
4- Production of hatcheries and nurseries at eg
stage at first sale (fish_aqg4apy species in itions
and by destination and use (released to the w
used for raising on farms
5- Production of hatcheries and nurseries
juveniles stage (fish_aqg4bby species, in millions ¢
juveniles and by destination and use (released to
wild, used foraising on farms).

Update
frequency

Annual,
available at
Eurostat
webpages from
2008 onwards

Latest
available
year

2018

Geographical
coverage

All the
aquaculture
activities
conducted in
freshwater and
saltwater on
the territory of
the  Member
States.

Datashortcomings and gaps

Fish_ag5 which gathers statistics
the structure of the agaculture
sector (every three years) is n
published for the moment.
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EU/

Data source

Regulatory

Description Variables and units

Update

Latest
available

Geographical

Freshwater aquaculture in the EU

Datashortcomings and gaps

Non-EU  Data holder framework frequency year coverage
DCF/EWMAP -|Regulation (EU| 1 - Production datavolume and value of sales | Annual, 2016 Submission of inland freshwate
European 2017/1004  and| species. availableat JRQ aquaculture data is voluntary
Commission Joir Commission 2- Socieeconomic data, by aquaculture type and k website  from Aquaculture data is not requeste
Research Centrl Implementing segment (following the EUMAP typology):Income,| 2008 onwards from landlocked countries: Austri
(JRC) Decision (EU Personnel costs, Energy costs, Raw material ¢ Czech Republic, Hungary a

2016/1251 Repair and maintenance costs, Other operatig Slovakia.
costs, Capital costs, Financial income and Fina Belgiumand Lithuania only produc
expenses, Capital value, Net Investments, Subsi aquaculture products in freshwate
in investments, Debt, Raw material volume (livest Thus they do not carry out any da
and feed), Volume of sales, Employment (Numbg collection within the DCF and E
persons employed their FTE national, number MAP frameworks
unpaid labour and their FTE, etc.) and numbe Cyprus and Poland did not provi
enterprises. data for 2015 and 2016 and Esto
for 2016 because their aquacultu
production is below the threshold
set in the ELMAP regulation.

NonEU | FishStat - Food|Pursuant to itg Production volume and value by species, countr{ Annual, 2018 Global
and Agriculture| membership to the area, fishing area and culture aquatic environmer available  at
Organisation FAO, the El FAO  website
(FAO) of thq Member States ha| from 1950
United Nations |the duty to onwards

transmit  certain
adlraGAadna
statistics service.

EU Federation  of/ None-voluntary | Production volume by country and main species.| 2018, 2020 2019 17 MS plus Th| Data gaps due to confidentiali
European UK, Norway| rules and/orunavailability for some
Agquaculture Iceland, Faroq country and species
Producers (FEAH Islands ang

Turkey

Source: EUMOFA elaboration
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3. OVERVIEW OF FRESHWATER AQUACULTURE PRODUCTION

Main findings:

% In 2018, 275.000 tonnes were produced in freshwater aquaculture facilities for a value of
910million EUR, dominated by cyprinids and trout productidhe largesproducers were France (14%
EU production in volume), Poland (13%), Italy (13%), Denmark (9%), Czechia (8%).

s Egg production for human consumption (trout eggs and caviar) reached 307 tonth&8,@million EUR in
2018, with Italy, France, Spain and Poland being the main producers (87% of egg production).

% Freshwater aquaculture production has been facing serious constraints and has decreased si|
beginning of the 2% century. Both EU trauand carp production have decreased in terms of volume
-15% and10% respectivelypetween 2009 and 2018.

% Rainbow trout is farmed in nearly all EU MS. 156.000 tonnes were produced in the EU in 2018, wil
than two thirds in tanks antaceways, buRecirculating Aquaculture SysteRA$facilitieshaveincreased
in recent years (mainly in Denmarkhe main EU producers are Italy (21% of EU production), France (:
Denmark (12%), Spain (10%) and Poland (10%).

% Carp is mainly produced in ponds. The EU produces around 70.000 tonnes of common carp annu
majority of production is concentrated in el and Eastern Europe. Czechia, Poland and Hungary ar
top three EU producers (71% of EU production in 2018).

% Other species are farmed but lower volumes. 9.000 tonnes of catfish speciandinly inHungary and
Netherlands) are produced annuallythre EU, 5.000 tonnes of European eel (mainly in Netherlands in
and Germanyandsturgeons are produced but mainly for their eggs

*
e

Freshwater aquaculture products are safdfour main markets namelythe human consumptiomarket
restocking production of ornamental fish and sport/leisure fisheries

3.1. General overview

In the EWhere are four clear markets for freshwater aquaculture producteamelythe human consumption
market, restocking, production of ornamental fish and sfieisurefisheries.

3.1.1. Market for human consumption

The market for human consumptionis the predominant outlet for freshwater aquaculture whether for
immediate local consumptioar for distribution on a wider scalg.g.through supermarkets, or for exp9ft
EUROSTAT data have been usedraw an overview of the freshwater aquaculture production for the food
market in the EUWhere data gaps and issues were identifiedtional statistics were used adternative
source

In 2018, the freshwater aquacultuproductionfor human consumptionvas estimated tde circa 275.000
tonnes, generating a value of circa 910 million EDRe freshwater aquaculture production contributeml
23% of the EU aquaculwiproduction in 2018.

* Saurce: http://www.fao.org/3/y2792e/y2792e03.htm#TopOfPage
> This figure was based on Eurostat production completed by national statistics when issues have been identified, namely for
Denmark, Germany, Greece and Ireland.
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France, Poland and ltaly are the main produagfréreshwater aquaculture productdhey contributed to
circa40% of the EUfreshwater aquacultureproductionin terms of volumeand value The other major
producers aredDenmark, Czechia, Germaagyd Hungary.

Table2 ¢ Freshwater aquaculture production in the EU member statg®nnes

[ MS 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 |
France 44.258 44005 41004 40.380 40.513 39.851 33.870 44.874 44.237 37.807
Poland 36.503 36503 34.246 33.226 31.258 36.336 33.560 35452 35419  36.806
Italy 39.339 41105 38.804 38.966 39.015 34.857 34717 39.067 39.628 36.736

Denmark* | 22.291 ' 17.739  19.048 19.024 19.678| 19.529| 20.405| 19.058 19.010 25.120
Czechia 20.071 20.420 21.010 20.763 19.360 20.163 20.200 20.950 | 21.685 21.750
Germany* | 37.886 37.788 37.046 | 20.064| 21.434 22229 21.005 20.414 20.596 18.765
Hungary 14171 13.637 15509 14.558 14.383 15.366 17.337 16.520 18.258 17.900

Spain 18.960  17.929 17.088| 16.775| 16.216 15.513 16.589 | 17.627 17.257 16456
Romania 13.131 8.781 8.352 9.996 10.130 10.640 10.981 12561 12.798 12.298
Bulgaria 7.100 7.222 6.345 6.062 6.292 6.883 7.539 9.069 9.796 9.232
UK 13.524  12.994 11.858 13.345 11.159 11.127 10.540 10.424 9.848 8.742
Sweden 3.984 6.978 8.716 9.398 8.548 8.668 8.833  11.006 9.923 6.815
Others 28,534 25.410 24960 22946 25.590 24.642 27.035 27.096 | 25.827 26.361
EU 299.752| 290.511 | 283.986 265.502 263.577 265.804 | 262.610| 284.118  284.281 274791

Source: EUROSTAT and *National statiskies change in the Germamnoduction since 2012 is relateddo
moadification in survey methodology in 2012

There ae major differences irthe speciesfarmed between EU MSFor instance, in Eastern Europiee
production ofcyprinid$ hastraditionallydominatethe market,while that for salmonidgemainslimited even
thoughin the last decade production ¢fout hasincreasel.

The EU freshwater aquacultusectoralso suppliesish eggs for human consumptiarin 2018 307tonnes
were producedepresenting a total value @B, 7million EURThe mairproducersof fish roeare Italy,France
Spain and Polanthat accountd for 87% of the total productiowolume and over 95% of the production
valuein 2018.

Table3 ¢ Production of eggs for human consumption in the EU

MS Volume (Tonnes) Value (1.000 EUR) |

2017
France 119 147 23.040 25520
Italy 46 61 23948 38.446
Spain 30 36 1.755 1.827
Poland 23 22 9.284 9.110
Denmark - 17 - 505
Germany 11 10 4557 2978
Finland 7 9 103 145
Estonia 4 3 115 101
Cyprus - 0 - 50
Hungary 1 = = =
Total 241 307 62.802 78.683

SourceEUROSTAT

The production ofish eggsfor human consumptiorin the EUconcernstwo groups of species: trout eggs
(62% ofthe total volume in 2018) andsturgeon eggs (caviar representing38%). This production has
significantly increased in the last ten years. The product@ome increasedy 63%, while the production
valuehas increased fourfoldnainlythanksto the development of caviar productidhat is highly valuable

® Cyprinids are the family of freshwater fish (Cyprinidae) that includes mainly carps.
" Source: Economic Report of the EU Aquaculture sector (SIEECH.
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The price of caviar ranges between 300 and 500 EUR/Kg, depending on the spigiies)d volumé&. Cavia
accounted for 38% of the EU production of egggilume butwas up to 95% of the value of eggs production
in 2018.

Figure2 ¢ Breakdown of EU production of fish eggs for human consumption in 2018 in volume (left) and
in value (right)
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Source: EUROSTAT

Although very small (generally concentrated in a few companies), the sector of fish eggs contributes
significantly to theturnover of freshwater aquaculture, due to the higétail prices of fish egddfigure
below).

Figure3 ¢ Breakdown of EUproduction for human consumption (fish and fish eggs) in 2018 in value

Production of
eggs for human
consumptio

8%

Production of fish
for human
consumption
92%

Source: EUROSTAT

8 Source: EUMOFA. The caviar market: production, trade amsbcoption in and outside the EU.
https://www.eumofa.eu/documents/20178/84590/The+caviar+market EU.pdf
? Sourcehttps://agriculture.gouv.fr/lapiscicultureproduction-et-consommation
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3.1.2. Market for restocking

The market for restockingfish into rivers, lakes and reservoirs is of interest in the context of growing
environmental pressurgon specific habitatand habitat restorationimportant wild freshwater fish species
are under threat fromhuman activities in Europe. Inigcontext, the release ofarmedjuveniles into wild
population(s) to restore severely depleted spawning biomass to a level where it @canagain provide
regular, substantial yield© I t fe&deking, is being conduad™. In Europe, thétlantic salmon(Salmo
salal), the European ee(Anguilla anguilldand Surgeons (different speciesare diadromousmigratoryfish

that have seen massive population declines in the latter part of tHec2dtury. Restocking operations take
place in the context of the following legal frameworks:

¥" ThePanEuropean Action Plan for Sturgeomglopted in November 2018 (and implemented until 2029)
aims at savinggndemic European species from extinction. It coveright European sturgeon species
(seven of whictare critically endangered inthgli SNy I G A2yt | yA2Y TFRebllst/ 2y as$s
of Threatened Species whitde is classified as vulnerable to extinction). It includes the establishment of
ex situfacilities to save living gene banks for each species, to develop brood stock of sturgeons, to
reproduce and rear juveniles and to eake offspring in order to recover the historic population in
Europé™.

¥" Atlantic salmon stock rebuilding programmese implementedunder the framework othe Convention
for the Conservation of Salmon in the North Atlantic Ocestaplishedn 1984). Rebuilding programmes
include the constitution of gene banks and the production of smolt to be released. The aim is the
conservation of wild salmon stocks in the NorthAantic Oceal.

¥ Council Regulation No 1100/2007 of 18 September 2007 lglishing measures for the recovery of the
stock of European eeleven thoughrestocking European eel isainly based on transferring glass eels
captured by professional fishirfigom estuaries to suitable areasather than restocking of adults (after
cultivation).

¥" National programmes for restockingifferent non migratory specie.g.the National Fish resources
restocking progranin Latvia supports fish and crayfish restocking in public veiier

Eurostat provides data ojuvenilefish production®. This database distinguishes the production of juveniles
for further on-growing orfor release to the wildbutdue to confidentiality issues, some M8 notprovide
this distinction Consequentlyit isnot possible talistinguish thevolumes destined to the differentmarkets.

Thefigurebelow providesa picture of thegproductionat EU level2.109 millionof juvenile fishwere produced
in the EU in 2018, witbommon carp and rainbow troymainly for further growout purmposes)contributing
to almost 50% of théotal production

There are also restocking operations with adult fish. However, due to lack of data it was not possible to
consolidate a figure at EU level.

Y SourceA New Era for Restocking, stock enhancement and Sea Ranching of Coastal FisheriessRAsailable at:

https://lwww.researchgate.net/publication/228357922_A_New_Era_for_RestockingkSkotancement_and_Sea_Ranching_of C

oastal_Fisheries_Resources

1 PanEuropean action plan for sturgeor@onvention on the Conservation of European Wildlife and Natural Habitats. Available at:

https://rm.coe.int/pan-europeanaction-planfor-sturgeons/16808e84f3

12Report of the 2017 Themleased Special Sessidinderstanding the risks and benefits of hatchery and stocking activities to wild

Atlantic salmon populations (CNL(17)61A3CO. Available dtttps://nasco.int/wp-

content/uploads/2020/02/2017ThemeBasedSession.pdf

3 Economic Report of the EU Aquaculture sector (STBQB).

“Thetableis/ F YSR G LINRRdzOGAZ2Y 2F KIFGOKSNMSaA (fisly &yabf &XNESNA SA | (0 2dzdSy.
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Figure4 - EU production ofreshwater fishjuvenilesin 2018 (million)
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Source: EUROSTAT

3.1.3. Sport/leisurefisheries

Although hatcheriesnainly servethe restocking and supplgf on-growing production phases, marafso
cultivate fish speciedor recreational fishingand sport fisheriesthat offer an attractive diversification
opportunity for some freshwater fish farms. Juvenile production for this purpose is not specificallyiétkenti
in the EUROSTAT datautare combinedvith data on juveniles produced to release to the wild.

A significanshare ofadult fish grown by lanébased farmss sold to fishing clubfor angling purposesthis
concerngoth salmonids (brown and rainbow trout) addferent species from extensive pond farms, among
thesecommon carpCyprinus carpip pike Esox Luciysandpikeperch(Sander lucioperda

Due toalack of data and unclear coverage of this segrffeittwasnot possible to consolidate a figure at EU
level.

Theparticularitiesof freshwater aquaculture marketse not consideredn EU databasgon production and
the variousfreshwater aquaculturenarkets are not clearly identified. Howeverigpossible tqprovidesome
exampleswhere these markets are clearly identified in National statis#as instancef-rance reports every
year to EUROSTAT and FxQduction dataconcerningadult fish sold br human consumptiomndfor river
restocking or recreational fishingccording towhich26% of pond production are sold toy 3 fclibsna
22% are used for restockitfg

3.1.4. Ornamental fish production

Ornamental fish production for aquariuns and garden ponds, may constitute nather valuable
diversification activity for some lardased fish farms, especially Koi carp farmingch howeveris
consideredpartly out of the scope for this study

Althoughthe freshwater aquaculture sector contributes these different markets, the present study focuses
on the contribution of freshwater aquaculture production to the supply of EU food markets

%t is unclear whether the statistics provided by MS to EUROSTAT and FAO include or not volumes on restocking (adult) and on
sport fishing.

¥ Source: Agreste.(20. Available athttps:/www.agreste.agriculture.gouv.fr/agreste
web/download/publication/publie/ChdAgri2003/C&B202020_Aquacultur2018V3.pdf
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3.2. Main reared freshwater species in the EU

The freshwateaquaculture sector is dominatday two maingroups of speciessalmonidsandcyprinids The
geographic distribution of these two productiswithin the EUprincipally reflectdifferent hydroclimatic
conditions rainbow troutbeingmore suitable for temperate environmentahile carp beng betteradapted
to the more extreme continental conditioref Central Europe (hot summers, cold wintéfs)

Figure5¢ Production volume of Salmonids (left) and of Cyprinids (right) of EU MS in 2018 (tonnes)
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SourceEUMOFA elaboration, based on EUROSTAT data

Rainbow trout and common cargroduction represens 83% (respectively 60% and 23%f the EU
freshwater aquaculture production volume ar@D% of its value (respective62% and 18% These two
species require different aquaculture production techniques. While trout is mostly reared in intensive
systems, carps are produced through more extensive and traditional techni@iber important species

are NorthAfrican catfishherbivorouscarp species (bighead carp, silver carp, grass carp, etc.), European eel,
sturgeonsandsea trout.

Figure6 ¢ Main farmed species in the EU member states in 2018 in volutet)and in value (right)
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1 Sourcehttps://link.springer.com/article/10.1007/s1049916-9992-1
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3.2.1. Trout production

According to FAO, ciré80.000tonnes of troutspeciesverefarmedin the worldin 2018 the rainbow trout
(Oncorhynchus mykidsg¢ingthe dominant speciewith 97% of thevolume The othemmain salmonidpecies
reared in freshwater ardorown trout (Salmo truttgd and brook trout (Salvelinus fontinal)s The main
producers are Iran (164000 tonnes), the EU (1380 tonnes), Turkey (10800 tonnes) and Peru
(55.000tonnes). The world production of rainbow trout reached circa 659.000 torm@818, which mark
an increase of 50% in 10 yeandjile the EUproduction decreasetly 14% during the same period.

Figure7 ¢ World production d rainbow trout ¢ Tonnes
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Source : FAO

Rainbow trout(Oncorhynchus mykiss)

Rainbow trout is native to the Pacific coast Nbrth
America.was brought to Europe at the end of the".¢
century and istoday farmed innearly all Europear
countries. Rainbowtrout tolerates a wide range o
environments and handling

The rainbow troutis the leading freshwater farmed species in Europe. Almost all rainbow trout on the EU
market comes from aquacultui@ does not reproduce naturally in most of European wateRslinbow trout

can be farmed in both fresh and saltwatd@ihe European production of farmed rainbow troutimgluenced
mainly by portiorsize fish (portion sizes of 2BD0 gr).More than two thirds (68%)f the trout freshwater
productionis still grownin tanks and racewayut recirculation aquaculture facilés have increasedn
recent yearsAbout 10% of rainbow trout is produced necirculatng aquaculturesystem(RAS)mainly in
Denmark while larger troutis producedn marine areas farmed using more traditional technofigy

EU production ofainbow trout reached over 156.000 tonnes in 2&%8taly, France (circa 33.000 tonnes
each), Denmark (19.010 tonnes), Spain (16.002 tonnes) and Poland (14.902 tonnes) are the major producers.

18 Sourcehttp://www.fao.org/fishery/culturedspecies/Oncorhynchus_mykiss/en
¥ The EUROSTAT figure on rainbow trout production is above the FAO figure provided earlier in this report.
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Rainbow trout is the thirdmostreared species in France in terms of volume (19% of thmarine and
freshwateraquaculture productiorin volume) and the second in terms of value (18% of the aquaculture
LINE RdzOG A2y @FfdzS0d CNIyOS A& lfaz2 GKS ¢2NI RQa S
important farmed species in Poland after cawhere trout is produced in inland raceways in northern Poland

and only few farms are using partly recirculating aquaculture systems.

Table4 ¢ Rainbow trout production in the EWwith production > 5.000 tonnesjTonnes

Italy 35.802 35.697 34.366 35.261 35.004 31.300 30.503 34.307) 34.407 32.826 -8%
France 35.152] 34.545 30.806, 30.627 30.818 29.347 23.489 35.674, 34.906 32.593 1%
Denmark = 25.120 22.291 17.739 19.048 19.024 19.678 19.529 20.405 19.058 19.010 -24%

Spain 18.429 17.382 16.546 16.302 15.797| 15.104 16.154 17.209 16.829 16.002] -13%
Poland 14.872 14.872 10.398 10.724 10.251| 13.449 12.727 13.730 13.808 14.902 0%
UK 12.309/ 11.988 10.996 12.515/ 10.502 10.798 10.161 10.092 9.559| 8.496  -31%

Germany* 22568 22.230 20.561 9.378 9.601 9.937 8527 8533 8397 7.852  -65%
Sweden 3.982| 5576  7.490 7.448 6.641| 6.951| 7.048 9.123 8.505 6.716 69%
Others 14.761 15.624 15.368 12.154 12.327 12.451 12.939 13.709 14.195 17.666  20%
Total EU | 182.995 180.204 164.271 153.457 149.964 149.014 141.076 162.782| 159.664 156.064  -15%

Source: EUROSTAT / National statistics for Denmark and Gefntreydecrease of the German production is related
to a modification in survey methodology in 2012.

FEAP statistics provide a slightly different figuvith circa 190.000 tonnes of rainbowout produced within

the EU in 2018 and 2019 (which represents 22% more than EUROSTAT hiatd)fference is due to the
integration of fish produced for leisure fishingEAP data distinguish the production of portion size rainbow
trout, whichrepresented 128.840 tonnes in 2019 (68% of the total EU produgtiith a reduction of volume

by 23% from 2008 to 20)1@nd the production of large trout, supplying the processing indugtryngjority

for smoking which reached 67.000 tonnes in 2019 @¥%from 2008). DetaileBEARstatisticsof rainbow
trout by MS are available in Ann8x

3.2.2. Carp production

50 million tonnes oyprinids were produced in the world in 2018. The carp species commonly produced in
the EU include common carfCyprinuscarpio), bighead carp Hypophthalmichthys nobilis silver carp
(Hypophthalmichthys molitrpand grass carptenopharyngodon idellusThe common carp is of particular
importance in the EUyhereit constituted 96% of the EU carp production. The EU dounies only to 2% of

the world common carp productiorcifca4,2 million tonnes in 2018yvhich is dominated by China (7186

other Asian countriedifjdonesiaMyanmar, Vietnam, etg.
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Common cardCyprinus carpio)

The common carpis native to Asia and Eastern Eurof
Tolerant tovariations inwater quality and temperature, its
ecological spectrum is broad. It was introduced to Cen
Europe about 2.000 years ago and today it is found all
Europe apart fromScandinavia. Cagarticularly likesslow

flowing or standing waters, such as the middle and lo
reaches of rivers, but also ponds and |dRes

Freshwater aquaculture in the EU
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While carp is often grown in polyculture in Asia, monoculsystemsare clearly preferred in Europe where

the carp is reared inatural or seminatural ponds withhigh trophic capacityAdditional feeding with grain

or feed pellets is commady providedto maximize growth potential during the warm seasdlowadaysthe
spectrum of carp farming methods ranges from extensive natural ponds to net pens (in Poland) and flow
through systems (mainly in Bulgaria). However, pond farming remains by far the dominant aguaculture
method for carps in Europe. Thus, in Europe, pond farisimgsociatelominatedwith carp production.

The EWproduces around@0.000tonnes of common carp annuallylost ofthe production is concentrated in
Central and Eastern Europe. Czechia, Poland and Hungary are the top three EU producers regponsible
71% of thetotal EU common carp production in 2018. Germany and Romania produced .00&tdnnes
each. The German produoh has halved in the past ten years maisitycethe interest of the pond owners

in the breeding of other fish species in warm water ponds has increased. The demlbsaseed irthe French

carp productiorbetween 2017 and 20118 related to the correctio of statistics provided to EUROSTAT.

Table5 ¢ Common arp production in EU MS (with production > 1.000 tonnes)

2009

2010

2011

2012

2013

2014

2017

Czechia
Poland
Hungary
Germany
Romania
Lithuania
Bulgaria
Croatia
France*
Others
Total EU

Source: &rostatf 0

17.258
18.133
9.931
9.887
4.142
3.222
2.488
2.058
4.200
1.500
72.819

17.746
9.927
9.634
2.888
2.951
1.906
1.816
4.200
1.625

52.693

18.198
17.491
10.807
5.058
2.652
2.703
1.805
2.891
4.200
1.843
67.648

17.972
18.317
9.985
5.508
3.266
2.968
1.584
2.484
4.200
1.976
68.259

16.809
16.778
9.632
5.684
3.395
3.457
.165
2.100
4.200
1.800
64.020

17.833
18.368
10.291
5.261
3.737
2.900
1.885
2.284
4.200
1.604
68.364

accurate figure

68.978

70.530

70.327

018 20Elv80/|69
18.429 7%
16478 -9%
11462  15%
4736 -52%
4.357 5%
2701 -16%
2363 5%
1959 5%
1488  -65%
1743 16%

LY CNIyOS> OFNLW LINRPRdzOGAZ2Y ¢+ & ol aSR 2y Sai

2 gourcehttps:/leurofishmagazine.com/sections/species/item/44firopes-carpfarmingneedsnew-marketingideasand

https://ec.europa.eu/fisheries/sites/fisheries/files/docs/body/carp_en.pdf
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FEAP statistics appeawerall consistent with EUROSTAQGr fmain MS but they ha do not cover some
important producers, such as Romania, Lithuania and Bulgaria and provide no data for France from 2017
considering the low reliability of French pond aquaculture information

Common carp production appears steady from 201LBEAP statistifsee detailsn annex3).
Herbivorous carps.

Three species of herbivorous carps are produced at significant level in the EU:. bighead carp
(Hypophthalmichthys nobilissilver carp Hlypophthalmichthys molitrjxand grass carpCtenopharyngodon
idellus.

The EU production is estimated to circa 5.000 tonnes. According to FEAP statistics (see details in annex 3)
which does not include Romania and the Baltic States, 40% of the volume being grass carp, 30% bighead carp
and 30% silvecarp. The main producing countries are Eastern EU MS: Poland, Hungary, Czechia, Croatia and
Romania. The volume of farmed herbivorous carps has decreased during the last decade, falling by 60% from
2008 to 2018.

3.2.3. Other freshwater species

Catfish species(African and European catfispjoduction volume has followed an irregular trend in recent
years, with a significant variability between the main producaenely Hungary anthe Netherlands which
provided 64% of the EU production of catfish 018. HungayQ @roduction increased by 90%©om 2009to
2018, overtaking the Netherlands in theeUproduction levels whichfaced adecreag of 44%.The rise in
Hungarian production can be explained by investment in geothermal water haatEusive systemawvhile
Dutch production drop is mostly due to adverse climate condifibns

European eeproduction decreased by 19% in volume between 2009 and 2018, although its value increased
by 23%. Anost all MS are concerned by the volume decredlse, main exception being Germanyhere
productionwasthree times higher in 2018 compared to 2009.

Sturgeonproduction volume doubled between 2009 and 2018. An increaa® recorded in all the main
produdng countries (ltaly, Poland, Bulgaria, Frarsoed Germany). The rise of productiavmas particularly
significantin Polandwhere production wasfive times higher in 2018 than in 2009 and in Bulgavizere
productiondoubled The sectowide increase imquacultureproductioncan be explained byestrictions on
the exploitation of wild sturgeoat EU levelHowever, the productiotior meatremains limited as they are
produced mainly for caviam fact, the sturgeon gender can be determined after three years of redting
only after this periodcan females be selectedfor further rearing and eggs production and males are
harvestedfor the consumption market.

! Market Prospects for Aquaculture Species, EUROFISH, 2017.
22 The caviar market, EUMOFA, 2018 and Market Rrasfor Aquaculture Species, EUMOFA, 2017
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Fgure 8 - EU production otatfish, eel and sturgeorTonnes
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Catfish species Figure9 ¢ Main catfishEUproducersg 2018
North African catfish (Clarias gariepinys and European Others
catfish (Silurus glanjs are freshwater species nati Poland 9%
respectively to Africa and Eastern Europdorth African A%

Catfish represents over two thisdof the whole EU catfis|
production.

Hungary
38%
North African catfish was introduced in Europe in 1€
through the Netherlands.Commercial farming of Nort
African catfish started in recirculation aquaculture syste Germany
(RA;)n the 1980sandthe species istill mairly produced in o

RAS.

European catfislhas been cultivated in extensive ponds Ne“;‘:'[,'/a“ds
central and Eastern Europe in association with carps for r
4 . . .
than 100 year¥. Nowadays, its production still occurs Source: EUROSTAT

polyculture pond (e.g.in Hungary) but also in heatedater
systems (e.gn Germany).

The Elproducesaround 9.000 tonnes of catfish annually. T
two main producers are Hungary and Netherland®ing
responsible of 64% of the EU catfish production in 2018.

% Market Prospects for Aquaculture Species, EUROFISH, 2017.
24 hitps://www.sciencedirect.com/science/article/abs/gB0990744002011531?via%3Dihub
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European eebroduction in Europe is based on the growi
of juvenilesof European eel Anguilla anguilly harvested
from the wild (mainly from estuaries of Portuga§pain,
France andhe United Kingdom)given theimpossibilityto
reproduce ths speciesn captivity European eelas reared
in Europe in extensive ponds until the 1970s but produc
was hardly profitable due tohe summer period beingoo
short. Commercial eel farms using indoor systems, \
heated water, developed in the 1980s the Netherlands,
Denmark and Germany. Nowaday=l is mainly reared il
intensive installation using R&S

The Elproduce circa5.000tonnes of European eah 2018
while the production was about 8.000 tonnes in 200&e
two main producers aréhe Netherlands and Germanpeing
responsible of 8% of the EU eqdroductionin 2018.

Sturgeon species

Sturgeorsare among the most ancient fish in the wonldth
fossils dating back to the Triassic Period over 200 mil
years agoSturgeons are lonfived andlate maturing it can
be more than 10 years before a sturgeon first spawns.

The Eproducesaround 3000tonnes of sturgeons annually
According to EUROSTARe main producersn 2018were
Italy, PolangBulgaria and Franc&heywere responsible of
81% ofEU sturgeon productian

Italy mainly produes White sturgeon Acipenser
transmontanu$, but also Danube Acipenser
gueldenstaedt)i and Siberiansturgeon (Acipenser baeii
Poland produces Danube and Siberian sturgeon. Bulg
produces mainly Danube and Siberian sturgeon ¢
Mississippi paddlefishPplyodon spathula but also Starry
(Acipenser stellatys and Sterlet sturgeon Agipenser
ruthenug.?®

Overall Eldaviar production was close to 160 tonnes in 20:
Italy and France being responsible for 63% of the vofime

5 Market Prospects for Aquaculture Species, EUROFISH, 2017 and
http://www.fao.org/fishery/culturedspecies/Anguilla_anguilla/en

% The caviar market, EUMOFA, 2018 and FAO data

2" Source: FEAP statistics.
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Figurel0¢ Main EUproducers of European ee
-2018
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Source: EUROSTAT

Figurell - Sturgeons mairEUproducers- 2018
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Source: FAO
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3.3. Main production methodsin the EUfreshwater aquaculturesector

Different production methodso-existin the EU freshwater aquaculture sector, from very traditional semi
natural and extensive exploitation of wetlands to highly technical systems using artificial infrastructures and
a high level of iputs uch adeedor pharmaceutics)

3.3.1. Extensiveproduction in ponds

Fishpond systems represent the oldest fish farming activity in Eurogdéishpondproduction remains
WSEGSYaAarABFASTRNGEDYH oA G K &dzLILX SYSy i | Nbtaticiesbatery 30 A
systems play an importanbte in aquacultureln the traditionalextensive pond systenfish live in a natural

like environment, feeding on the natural food growing in the pond itself from sunlight and nutrients available
in the water. With the aim ofreaching higher yields, ponds are cleaned and fertilized during winter to
stimulate aquatic vegetation and intensify the presence of mmmganisns at the base of the aquatic food
pyramid. It permitghe achievement of a higher yield ftre farmed fisnthan those reached inthe natural
ecosystem. Production in extensive farms is generally low (lessg@@rkgof fishhha/year). In thesemi
intensive systemthe production of the pond is increased by adding supplementary, faeth as cerealsr
pellets and by introducing fry from hatcheries into the pontteat allow a higher stocking density and
production per hectar®.

Extensive fishponds are usually surrounded by reed belts and natural vegetation, thus providing important
habitats for flora and faunarhey play a growing role in rural tourism. Besides fish production, ponds provide
various other services for recreation, maintenance of biodiversity and improvement of water management
(see sectior.4.2for further details concerning environmental servicegxitensivefreshwater aquaculture).

In 2018,freshwater pond production in the EU reache?ll.000 tonnes and 244 milliorEUR(according to
EUROSTAR) It represented 33% of the EU freshwater aquaculture production volamasts share in the

total EU consumption of fisheries and aquaculture produstsw. It remainsneverthelessmportant for
manylocal communities, agn important source of food anda major component atheir cultural heritage

Pond aquaculture is practiced across Europe and is particularly widespread in the central and Eastern
European countries. Thep-three producers are Czechia, Poland and Hungaogetherthey contributed

to more than half of the EU pond production (58%®Yoduction in Czechia has fluctuated around 20.000
tonnes and in Poland around 18.500 tonnes over the last 10 years.

The EU pond aquacultuise mainly managed througipolyculture of warmwater species, especially carps.
Onaverage it is estimated thatround 80%(72.000 tonnespf fishpondsproduction is cyprinid fish, such as
common carp, silver carp and bighead camu different coarse fish (roach, bream, ten&hc). The met

G ftdzr 6t S FAAK FTNRBY LI2yRa INB GNRLKE& OFNlJA 620SN ™
predator fish such apike, pikeperchand blackbassthat arealso sold for sport angling.

Pond production also include® a much lesser extent, the rearing of salmonids in-aeéder ponds (mainly
Italy and Denmark). They represented 16% of pond production in 2018.

EU freshwater pond production remained stable in voluménveen 2011 and 2018nd slightly increased in
value (+17%). Overall, according to the sumvéi NA the stagnation of production @ueto the stagnation

of consumption of carp in thell; the lowlevel ofexports, the outbreaks of viral disease and the pressure of
piscivoous animalsin particular the great cormoranPhalacrocorax carjowvhose populatiorhasgrown

%8 https://ec.europa.euffisheries/cfp/aquaculture/aguaculture_methods/history en
2 Extensve carp production in dams and artificial ponds are not included in EUROSTAT data for pond production.

21


https://ec.europa.eu/fisheries/cfp/aquaculture/aquaculture_methods/history_en

Freshwater aquaculture in the EU

quickly in the last two decade®verall, investments remained limited and concern productive investments
which have no or limited impact dncreasing production.

At MS levelsa similartrend isobservedwith two significantexceptions:

- Romania is the only EU MS with a significant increagmim carp production volume since 201h
Romania, the growth in aquaculture productiomtributed to the expanded production of common carp
in polyculture, extensively or sefitensively’.

- Extensive arp production valuedecreasedin Poland(although production volume remained stahle)
contrarily to the overall growing trend in the oth&S. This trend has been confirmed by the dkvey
and is related to the decrease of tfiest saleprices of carp. According to interviews conducted in Poland,
over the past 10 yearthe lowestrecordedfirst saleprice ofcarpwasrecorded in 2019

Figurel2¢ Pond production of cyprinids (Common carp, Silver carp, Bighead carp, @tonnes
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* The «decrease» of production in the other EU countries in 2018 is relatettiéocorrection of estimates statistics
for fishpondproduction in France.
Source: EUROSTAT

3.3.2. Intensive freshwater aquaculture production in tanks and raceways

Tanks and raceways are artificial basins or channels with flawough water system. In flowhrough
systems, water passes once through freh basins, and is then discharged. The typical systmistsof a

tank (where the fish are reared), or series of tanks, with water flow along the long axis. Water is diverted
from a river upstreamor from a borehole) flows through all the tanks andinally returns to the river
downstream. The water flow ensures the oxygen supply to the fish. Oxygen is removed by the fish as the
water progresses down the raceway and the falling of the water from the raceway to tanks akpgendo
replenish. The water flow also cleans the tanks and raceways from the metabolic wastes of fish.

Tanks and raceways systems mensive aguacultureanethodswhere fish are stocked densely. The volume

of water inflowing determines the amount ofsfi produced. Ndor verylittle) natural foodis generated in

these systems and fish are usually fed with pelleted food. Per unit of space, tanks and raceways production
is much higher than pond one. They offer a great ability to observe the fish, whikésfegding efficient,

% Sourcehttps://www.eurofish.dk/romania
3 Sourcehttps://freshwater-aquaculture.extension.org/racewaydittp://www.fao.org/3/x5744e/x5744e0e.htm

https://ec.europa.eu/fisheries/cfp/aguaculture/aquaculture _methods en
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permits earlydetection ofdiseass and allovs close monitoring of growth and mortality. In comparison with
ponds, effluents released from tanks and raceways are largkneed sometimes to be processed before
returning to the river

In 2018, freshwater tanks and raceways production in the EU reached0DBthB8nes. The toghree
producers are ltaly, France and Spain. Ttagether contributed to almost two thirds (65%)of the EU
production in tanks and raceway3hese systemare traditionally used for the rearing of salmonids,
especially rainbow troytwhichrepresentedin 2018 80%of the volume producedin tanks and raceways.
Overall,the EU production in tanks and raceways has remained stable since 2@ilé, rainbow trout
production has slightly decreased®)r Y R ay S ¢ & LIeibdg®winsuctiiad dhaidiabdhother trout
species

Figurel3 ¢ Rainbow trout production in tanks and racewaysTonnes
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Source: EUROSTAT

3.3.3. Intensive aquaculture production in recirculation systesit

Recirculation aquaculture is a technology for farming fish or other aquatic organismsribying andre-
using the water in the productionycle The technology is based on the use of mechanical and biological
filters, and the method can in principle bsed for any species grown in aquaculture such as fish, shrimps,
clams, etc. Recirculation technology is however primarily usédfish farming®.

The desk research and the NA surigsntified 20 MS where RASused, lowever, high variabilityas found

across MSWhile recirculation technology is well establishadd develogd in Denmark, the Netherlands
(100% of freshwater aquaculture production occurs in recirculation systems), France, Germany and Poland,
it remains limited in other MS (Austria, Belgi, Bulgaria, Czechia, Estonia, Finland, Hungary, Spain, Latvia,
Lithuania, Slovakia, Sweden and UK) and at an experimental stage in others (@rdeitaly with low

interest on RAS production from Italian producsThere is no RAS production in Roiaaand Slovenia

but research in this field is being carried out with a real willingness to detei®pechniguen Romania.

2The European Market Observatory for Fisheries and Aquaculture Products has conducted a study on recirculating aquaculture
system in 2020. Available dtttps://www.eumofa.eu/documents/20178/84590/RAS+in+the+EU.Rifoduction volumes provided

in the RAS study are slightly different from those provided in this section due to the presence of someatgreystems in

saltwater such as RAS for turbot or Senegalese sole.

%% A Guide to Recirculation Aquaculture. FAO & EUROFISH 2015. Availattfe/atww.fao.org/3/a-i4626e.pdf

34 According to interview with professional organization in Italy.
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EUMOFA European Market Observatory for Fisheries and Aquaculture Products
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The datacollected does not provida compete picture on the number of farms involved in RAS at EU level
but provides following information.
Talde 6 ¢ Mapping of the RAS production within the EU

Nb

Development stage enterprises Main species
*

6 Several species: Sturgeons, pike
perch, crayfish, jadeperch
North African catfish (+++), Europea

Belgium

Bulgaria 19
eel
Czechia 12 Rainbow trout (+++), Brook trout
Denmark _Commerual stage with significant productiQ®4 farms 34 Rainbow trout (+++), European eel
including freshwater and saltwater
Commercial stage (Farms) with significant production and 76 European eel, European catfish,
eIl 26 farms for research purposes. 14% of the RAS producti North-African catfishpike-perch,
carried out in freshwater sturgeons
Estonia n.a.
Ireland No RAS production 0
Greece n.a. European eel
n.a. European eel

Commercial stage (22 sitedreshwater and saltwateg
hatcheries and groveut) with significant production, 17 for
research and 13 for educational purposes and could be u
for research and developmentSeveral projectplanned.

France 52 Rainbow troutperch andpike-perch

Croatia 1 North African catfish

Italy Only 1 experimental farm. 1 Rainbow trout

Latvia Commercial production with lowroduction n.a.

Lithuania 26 Rainbow trout, North African catfish
Hungary n.a.

INEIGERERBY Commercial stage with significant production 27 European eel, North African catfish
Austria n.a.

Rainbow trout (+++), North African

Poland* Commercial stage with significant production 24

catfish Tilapia
Portugal No information identified
Romania No RAS production but research is ongoing 0
Slovenia No RAS production but research is ongoing 0
Slovakia n.a. Rainbow trout, North African catfish
Finland 10
Several speciesainbow trout, Arctic
Sweden 7 char, sturgeons, carps, pHgerch,
Nile Tilapia, etc.
UK n.a. Tilapia

No RAS production
Experimental stage

Commercial significant production

Source: NA survey and desk researchrefers to the most recent data (2018 or 2018)a.: number of establishments
is not available** : In Poland, there are 24 farms using RAS but ohgv@ significant production (one than 50
tonnes per year).
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More than 27.000 tonnes were produced in recirculation systems in 2018 in the ELsyRi&Es aranostly

used for freshwater speciewith more than 95% oftte production occuringin freshwater environmengthe
remaining5%occuringin sea and brackish water). Denmark, Netherlands, Germany, France and Poland are
the leading MS, with more than 90% of the RAS production in thdrEldrms ofspecies, rainbow trout,

North African catfish and European eel accounted for 93% of the RAS production in the EU in 2018. Rainbow
trout alone represented circa 62% of the EU production.

The RAS production is still very low and concentrated in the haradfeef number of enterprises. This results

in confidentiality issues and a lack of datat do notallow drawing a completeand comprehensive picture

of this emerging sector.

Table7 - Production volume inRASyY Member State Tonnes

2009 2010 2011 2012 2013 2014 2015 2017 2018

Denmark* 11.491  11.467 10.780 11.577 10.843 10.674 12.789 12.533 12.482 11.825
Netherlands 7757 6470 4080 3235 6375 5625 5190 5190 4761  4.911

France 80  1.415 455 379 632 570 - 29 41 3.784
Germany* - - 1590 1.235 1679 2262 2820 2547 2722 2321
Poland - - 2959 1197 1055 1.825 1782  1.645 1.836  2.031
Slovakia* . . - - - 2 11 560 922 822
Bulgaria 4 8 - = = - - > 357 135
Spain 400 357 386 352 315 364 388 342 338 342
Lithuania* 12 8 13 66 99 122 360 435 326 356
Hungary* 1.767 1891 77 73 95 88 172 136 81 136
Others 429 110 255 106 360 298 774 710 64 660
TotalEU 21.910 21.726  20.594 18.221 21.451 21.830 24.286 24.127 23.930 27.323

Source: Eurostat and National statistics.
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3.4. Socieeconomic and environmental importance dfeshwater
aquaculturein the EU

Main findings:

% Freshwater aquaculture production contributes éaly 3% of the Bheries andAquaculture Products (FAP)
supply in the EUHowever,there arelarge differences between MS and regiongh freshwater specieg
accounting for a significant share of the FAP supply in some areas where such production is traditional.

“ The number of employees involved in freshwater aquaculture is estimat2d.@00 peopleemployedin 7.548
companiesat EU level The employment generated by freshwater aquaculture is mostly in regions with lir|
economic opportunities and hence, may have a great social impact.

¢+ The surface area of ponds for fish farming is estimated at 360.000 ha of ponds used for fish fatiméniglih

Pond areas have several environmerdaald cultural benefits, among these supportingiter management,

landscape management, cultural valuesd biodiversity preservation (most fishponds are associated to Na

2000 areas).

3.4.1. Socieeconomic importance of freshwater aquaculture

The sociahnd economic value of the sect@ssessedh this section is measured in terms gfthe shareof
freshwater productionn the supplyof fisheries and aquaculture producas national and EU levels, ii) the
level ofemployment and iii) théevel ofearnings by people employed in the sector.

a) Importance of freshwater aquaculture in apparent consumption of fisheries and
aguaculture products

EU freshwater aquaculture production w2s5.000tonnes in 2018 with a first sale value3ffOmillion EUR.

The freshwater sector contributed 3%of the total EU aquaculture production in volume &iPsin value

of which aound 5% of value was contrited by extensive to semintensive pond systemd:reshwater
aquaculture production contributes to only 3% of the fisheries and aquaculture pr¢Bdétsupply in the

EU. The EU suppbf FAP remains heavily dependent on imports, whiepresent60% oftotal supply.
However, this figuredoes not reflectan important variability between MS, with freshwater aquaculture
constituting a significant share of the FARgpply in landlocked countries, namely Hungary (46%), Czechia
(29%), Slovakia (12%) and other,8i8h as Bulgaria (29%), Poland (10%) and Romania(filf¥® below)
These figures are only indicative of the overall contribution of freshwater produttidine FAP supply and
should beconsidered with cautioff.

Although France, Italy and Germany are key players in freshwater aquaculture prodtiuisomsoduction
type contributesto around 3% to their national supply of FAPThese countries are important fishing
countries, in addition tahe very significant shellfisfarmedproduction in both France and ltaly.

Beyond the overall nationaproduction andconsumption figures, the importance of freshwater fish
consumption haso be considered at regional or local level, where it is often a key eleméiné way of life
and traditionsof communities living iarge wetlands aream the EU(Hungary, Poland, Romania, Finland,
Lithuania, etc.)The importance of maintaininffeshwater fish supplyin these communities tends to be
underestimated, since the suppbften comesboth form aquaculture and fishinigadingthe real level of
consumptionto befar higherthan theapparent consumption calculated from aquaculture production.

* The apparent consumption at MS level was calculated on the bapi®eiction data (in live tonnes weight) and data on
imports/ exports (in product weight).
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Figurel4 ¢ Share of freshwater aquaculture in apparefish consumption at EU and MS levels
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Source: EUROSTAT, FAO Fish Stat (*) and National statistics (**)
b) Employment

At EU level, there is no reliable source that provides accurate figures on the number of enterprises and of
employees involved in freshwater aquaculture sector, which justify the EUMOFA estimations presented
below. The STECF only compiles figures fromhdS¢port data on freshwater aquaculture under DCFEU
al!tz fSIFPGAY3I YI 22N FNBaAKgl SN FAaK LINPRdAzOSNE 2 dzi
improved. For instance, socaconomic data for Germany will be available in the next STECH.repor

According toEUMOFAestimatiors during this study, there are at least 7.548 enterprises involved in
freshwater aquaculture, employing at le22.192persong®. The employment figure is underestimated as it
does not cover Germanthe Netherlands and Estoni@he greatest number of jobsrisportedby MS where
the pond sector is significaymtamelyPoland, Czechia, Hungary and Romartie employment generated by

freshwater aquaculture is mostlpcatedin rural regions witHimited economic opportunities and, hence,
may have a great social impact.

% Our estimation is based on DCF/EUMAP data completed by national statistics publicly available and by statistics provided by

national authorities consulted during the data collection phase. From the major EU freshwater aquaculture producersadoly dat
Austria are still missing.
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Table8 ¢ Number of enterprises and employees involved in the EU freshwater aquaculq?616*’

Germany* 2.706 n.a.
Poland 1.046 6.348
Czechia * 650 1.239
France* 558 2322
Bulgaria 555 956
Hungary* 398 1.449
Romania 386 1.954
UK 216 730
Spain 194 967
Finland 147 348
Italy 146 559
Greece 112 275
Denmark 97 355
Sweden 97 369
Latvia 85 730
Lithuania 55 512
Croatia 43 998
Netherlands 27 n.a.
Ireland 14 49
Estonia 10 n.a.
Portugal 6 32
Total EU data available) 7.548 20.192

* Forthese MS, national authorities consulted during the data collection phase indicated the last available data (i.e. for
2017 and 2018). For Germany, the figure provided is the number of farms. But the NA confirmed that in Germany, one
company generally owragne farm.
Source: DCF/EUMAP data were completed by data from desk research and NA survey.

The freshwater aquaculture sector is characterized &gssnal work ané high degree of part timgobs,
except for RAgarmsthat are able tgoroduce all yeaaround In Greece part time employees constitute 14%
of employees involved in the freshwater sectahile inPoland seasonal work in the freshwater aquaculture
sector is estimatedt 16% of the total employment of the sect@TECF studied the employmeiitucture

for the freshwater trout sector and found that the ratio betweemploymentmeasured in fultime and
total employment was 0,681 2016 which is above theatio calculated fothe shellfish sectofcharacterised

by a large proportion of partime workers,with aratio of 0,43) andsignificantlybelow the salmon sector
(0,92). Due talack of employment datéor carp pond production (especially for landlocked countries which
are the main carp producing countriei)has not been possible to stugynployment in this sectdn detaif®.

c) Labaur income

Regardindabourincome,the average wages per person employed in freshwater aquaculture (based on data
from 11 MS) were 5.694EUR peyearin 2016, but this varied from 2.193 EUR in Bulgaria to 35.210 EUR in
Denmark. This EU average has been lower than the EU ewpavalisechet incomé® since 2012Salaries

%It was not possible to provide an estimation at EU level after 2016 as not all MS answered the question concerned socio
economic statistics and thus the last available data in DCF/EUMAP have been used.
% Economic Report of thEU Aquaculture sector (STEBFL9).
% Mean equivalised net income is the mean of total income of all households, after tax and other deductions, which is &wailable
spending, divided by the number of household members converted into equivalised.adult
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are dependent on the technique used and the species produced. The highest salareseported in
Denmark, where intensive trout aquacultureRASs prominent, dudo the need ofaskilled workforce (with
higher salaries)The lowest salaries weodservedn Bulgaria and Romania, where extensive carp production
is primarilypracticed

Figurel5¢ Comparison between average wage from freshwater aquaculture and the EU mean
equivalised net income; (EUR)
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Source: DCF/EUMAO and EUROSTAT for the mean equivalised nefliydoonsehold)

The studies available at Mfid EUevek focus only on direct impactshere datais more readily available
(i.e. hatcheries, farmsand sales operations)Indirect impacts such assuppliers or wider business
transactions are not studiel. The processing industry has not been studieither, even though in many
cases, processing constitutes an integral part of the faimgact, nany farms areequippedto perform
primary processingsuch agutting and gilling, while other farms have full processing facilities, including
filleting, smoking, and preparation of variopgoducts

3.4.2. Environmental benefits of freshwater aquaculture

According toEUMOFAestimatiors, ponds used for fish production in the EU cover an areaathost
360.000ha™. Fish production ponds are used for fish breeding and rearing. Carp remains the main species
reared in ponds, mainly in Central EurgpéhereCzechiaPoland and Hungary are the main producers in the
EU. Sction 3.3.1 provides an overview of the pond aquaculture in EU countfi@sO confirms thaby
transforming nutrients into high quality proteigarp production is one of the most resource efficient types

of aquaculture in terms of fish meat output per feed inpuarkbn footprint of freshwater aquaculture and
especially pond aquaculture is onéthe lowest in animal husbandty

Apart from fish productionfishpondsserve many other functions qualified by "ecosystems benefits or
services" and "services related to culture, society and education”, which irfélude

“0Source: Estimation based on feedback from National Authorities contacted during the data collection. Another source ttalk abou
250.000 hahttps://www.eurofish.dk/images/pdfs/2.pdf

“Sourcedvdzl yiATEeAYy3d ANBSYK2dzaS I a Syraarzya FTNRY 3Jf26kt | 1ljdz Od
https://www.nature.com/articles/s41598)20-682318

“2 Ereshwater aquaculturea chane for sustainable aquaculture development in the EU. National Agriculture and Innovation

Centre Research Institute for Fisheries and Aquaculture. 2020.
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1 Water managementfishpondspermit water retention. In addition, by filling the ponds in the water
rich spring period and keeping the water throughout the dry summer, ponds contribute to water
managementndhave positive microclimatic effects.

1 Biodiversity. ponds are a biodiversithotspot. They are generally surrounded by reed belts and
natural vegetation that provide habitats for numerous flora and fauna species, especially birds (more
than 400 bird species) and an important part of the otter population in Eufope

1 Landscape maagement:ponds play a special role in the landscape, especially in regions where no
lakes are present.

1 Cultural valuesponds and the pondssociated activities (hunting, aquaculture, etc.) have in some
cases a longtanding tradition (e.g. traditiondishpondcarp culture), and landscapes are often part
of regional identities.

Pond aquaculture involves pond maintenarm@ctices (e.g. regular filling, banks maintenance) and thus,
preserve ponds and associated environmental benehty instance, species reared in ponds contribute to
the biological control ofvater quality (by feeding ograss)n such a way that they &er the development

of aquatic fauna. In addition, by adopting best practi¢emintain vegetation belts, avoid fertilisation,
manage alierspecies summer drainage to create suitable conditions for plants and threatened,l®tdg

pond aquaculture camibutes to biodiversity conservation. When fish farms are included in natural areas
(see below a section on natural zones hosting aquaculture activifiesjucersoften adopt a Code of Best
Practice(developedon avoluntary basis by farmerghat gatherssuitable measures for minimizing any
potential impacts. They also contribute to the conservation of habitats and species that are present on the
site™.

Through its structural funding (EopeanMaritime FsheriesFund), the EU providecompersationto pond

owners for practices contributing to biodiversity conservation. An overview of this aid is provided in section
5.20f this study. A stdy conducted ifishpondsh y t 2f I YR Kl a SaiA PHtésEmated KS A NJ
that these could reach 2,3@llion BURfor hydrological utilities, 300 millioBURfor ecological utilities and

880 millionEURfor their cultural value.

These assetalignpond fish aquaculture with the EU environmental and biodiversity pofitywithin the
EU, at least 5% of Natura 2000 sites host aquaculture activity (according to an estimation“df. Zoagace,
ltaly and Grece have a significant presence of aquaculture activities in ponds in Natura 2008 sites

B SENBIKAY2 S0 Ffsx a¢KS §02f23AQLt NBtS 2F LRYR& Ay + OKFy3IAy
“ Source: Guidance on Aquature and Natura 2000, European commission:
https://ec.europa.eu/fisheries/sites/fisheries/files/docs/body/guidaneguaculturenatura2000. pf

“>Source: Turkowski K., A. Lirg011. Norproductive functions of fish ponds and their possible economic evaluation.

““The EU Natura 2000 guidelines on aquaculture activities are available through the Guidance on Aquaculture and Natura 2000,
European commissiolittps://ec.europa.eu/fisheries/sites/fisheries/files/docs/body/quidaneguaculturenatura2000.pdf

" Source: Guidance on Aquaculture and Natura 2000, European commission.

“8 |t was not possible to uplate this estimation in the context of this studythe new Natura 2000 data base (updated in 2019) do

not provide information about the activities carried out in the Natura 2000 sites.
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Table9 ¢ Fishpondareasfor someEU MS and coverage of Natura 2000 sites (Natura 2000 hosting
aquaculture activities)

MS Fishpond Coverage Natura Reference yeafor data
area (ha) 2000~

Austria 2.700 2010
Bulgaria 7.987 2020
Czechia 41.000 2020
Denmark N.A. NA
Germany 23.231 2017
France 60.000 Old estimate
Italy 30.000 High estimation
Hungary 24.161 Recent estimation
Greece N.A. -
Croatia 14.361 2013
Lithuania 9.904 2019
Poland* 64.000 2020
Romania 80.091 Recent estimation
Sweden N.A. -
EU 357.435

Low (< 10%)
Medium (1030%)
High (> 30%)
Unkrown (but presence of fish
farming in Natura 2000 zones is
confirmed)
Source: NA survey and desk research and Natura 2000 data base/(2008§ figure for Poland is underestimated

according to interviews conducted in the MS.

In France, all the main pond aquaculture sites include fishponds under Natura 2000 protection, such as the
pond areas of.a Dombel.a Brenn&.

The fishponds of the Barycz ValieyPoland are Europe's largest carp breedarga (285 fish ponds) and
Poland's largest nature reserve (5.324 ha and around 240 species of birds observed in the reserve), protected
under Natura 2000 and the worldwide protectipnogrammed [ A @A Y8 [ | 1 S&¢

The Aischgrundn Germanyincludes around 7.000 ponds (2.300 ha), from which 15% are protected by a
national statute or as part of Natura 2000 netwditk

An EUfunded study? evaluated the importance of nemarket value and particularly the synergy that
potentially exists between fisheries and tourism. This study shows that besides their redewvénonmental
benefits,GAischgrund and éBarycz Valleyare important to the local economy, to maintain employment and
to attract tourists to the region (touristsome to enjoy landscapes, to eat carps, etc.). It estimated that
10,25% of tourists who came the Aischgrund region and 6% who camehe Barycz Valley are specific to
the presence of aquaculture activity in the regidinwasalsoestimated that touriss stay in average 2 days
and spent per day 29 EUR in Aischgrund and 3 EUR in Barycz Valley.

Preservation of fish population

9 Sourcehttps://inpn.mnhn.fr/

VU 2dNDSY {GdzReé aO2yRAMENIZ yin 2F FNBIKAXINNVAYR Ay §KS SEYLES 2F
Dorociak et al., 2016

Source{ G dzR& &/ ' NLJ £ yRY 902y 2 YA Oa -ntaketing indh& AisEHgNAAd ZDEV)YARI BankAvalleyy LI O G
Oth[0éx ¢ [lLaySNISG & wnwun

%2 5ource: Strategic use of competitiveness towards consolidating the economic sustainability of theaBs@gfeod sector.

Deliverable 3.5 Identifying and quantifying nemarket values. Success project. 2015.

31


https://inpn.mnhn.fr/

Freshwater aquaculture in the EU

Important wild freshwater fish species are under threat from humans in European seas, rivers and lakes. In
these casesjuveniles are produced and releasedth the aim ofrestoring depleted or endangereavild
stocks. Statistics for restocking are providedection3.1.20f this report.

The NAconsulted provided alssome examples of restocking initiatives in the EU K Spainfor example,
restockingproductionincludes 5,58 milliobrowntrout, 1,67 million tench, 1,01 million Atlantic salmon, and
to a lesser extent, rainbow troutpoth carpspecies, barbel, Iberian barbel and other cyprinids species. Part
of the restocking ppulation isrearedin RAS. In Finland, aquaculture strengthettegsalmonids population
while in Bulgaria, aquaculture permits toaintenance of trout population ithe sea’.

Aquaculture also contributeindirectly to the preservation of some fishopulation by responding to the
demand without exploiting natural resources. In Bulgaria and Romania, sturgeon farming responds to an
important demand while the natural sturgeon population is threatened by extinction.

*¥Source: Economic Report of the EU Aquaculture sector. SIS
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3.5. Supplychains forfreshwater aquaculture products

Main findings:

“* Supply chain analysis focus on the two main freshwater aquaculture spdoieg and carp- that contribute
to 83% of the EU freshwater production volume and 80% of its value.

“ The Eltarp supply chairis characterised by limited exchanges with exfd countries and mostigvolvesthe
trade oflive and freshfish. Carp igrimarily produced for domstic marketsexcept forCzechia (with intrd&eU
exports), and Romania and Germany (significant imports). Poland is the main market (19.600 tonnes), f
by Hungary (13.800 tonnes) and Czechia (12.300 tonnes).

¢+ The EUrout supply chainis chasacterisedby the decrease of EU productioi$% in terms of volumbetween
2014 and 201Band the increase of imports from Turkey and Norway (+10% in terms of volume). Gernm|
the largest EU market (66.240 tonnes), followed by France (34.382 tonnekphn(@6.748 tonnes).

Rainbow trout andcommon carp production represents 83% of EU freshwater aquaculture production
volume and 80% of its value. Thus, in this section, the supply ahaigsis focuses only dhese two main
speciesin addition, &the last available data on production conce018, trade data for the same year has
been used (even though 2019 data are availal8ejne trade flows analyssprovided for dher freshwater
speciessuch afuropean catfish, tilapia and European.eel

3.5.1. Carp supply chain

Most of the carp imports and exports are tradesithin the EU Extra-BJ exportswere limited to only 666

tonnes in 201&ndimports were also limited t06.633 tonnes in the same yeavhich marled a significant
increasecompared to the previous years (in 2014 extelJ importswere about 1.100 tonnes)rhe nmain
extraEU suppliers are Asian countries (Bermanite, Thailand and others) and South American countries
(Argentine, Colombia, ef; while themain impoting MSare theUKand taly.

The EU markdor carp in 2018vasestimated at 82.500 tonne3.he supply chain analysis shows that darp
producedprimarilyfor domestic marketsexcept forCzechia (the only MS with significant exports). Germany
and Romania import almostthird of their apparent consumptiofcirca 3.000 tonnes Germany and over
3.000 tonnes in Romanjia

Poland is the largest markébr carp with an apparentonsumptionof 19.574 tonnesof whichimports
amount tocirca 3.000 tonneéwhich concern mainly live carp, 99% of imports volume) &8dmillion EUR
The suppliers are Czechia (78%), Hungary (16%) and Lithuania (5%).

The secondargestmarket for cargs Hungary where the apparenbnsumptionis estimated to reach3.799
tonnesandwhere imports do not exceed 500 tonnes

Theother important marketdn terms of apparent consumption are:

- Czechia (the main expentof carp in the EU, 97% are live carps)

- Romaniamported almostathird of its apparent consumption of carp 2018, mainly from Hungary
(42% of imports volume, live carp) and Bulgaria (33%, fresh or chilled carp)

- Germanyranks fifth with significantimports;

- The UkKdoesnot produce carp, but has an apparent consumption of 4.240 tonnes and thus is entirely
dependent on imports (all UK imports are from exEl countries).

The apparent consumptioby MS is detailed in the following table.
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Tablel0- EU carpmarketsin 2018 Tonnes Live weight equivalent

MS Aquaculture  Fisheries Total Import Export Apparent % of Elapparent
production consumption consumption
PL 17.071 152 17.223 2.906 555 19574 24%
HU 13137 2.953 16.090 493 2.804 13.779 17%
Cz 19.64 2.847 22011 329 10.085 12.255 15%
RO 6.942 170 7.112 3.064 57 10119 12%
DE 4746 119 4 865 2.952 74 7.743 9%
UK 3 00 3 4.320 84 4.240 5%
SK 340 1477 1817 1.352 1 3.168 4%
LT 2.738 1 2.739 322 534 2.527 3%
FR 1.540 00 1.540 361 62 1.840 2%
BG 2.581 16 2.597 4 929 1671 2%
HR 2.135 161 2.296 0 717 1579 2%
IT 183 0 183 1.177 173 1.187 1%
Others 1.308 283 1591 1810 622 2.779 3%
EU28 71.889 8.179 80.068 19.089 16.697 82461 100%

SourceEUMOFA based dfurostat for aquaculture statistics, FAO for fisheries statisticEQRIOSTAT
COMEXT for trade statistics.

Apparent market = (Production + ImpagtExport

Several carp species are concerned: common carp, bighead carp, silver carp, grass cargicandarp.

Within the Elexchanges of carp mosttynsist oflive carp Trade of fresh or chilled carp is landtrade of
frozen carps is very small and concemmainlyexports from Polandnd Belgium.

Figurel6 ¢intra-EU tradeby preservation types in the maiimporting and exporting MS; 2018
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SourceEUMOFA based on EUROSTAOMEXT

3.5.2. Trout supply chain

The production data shows a decrease in the trout production in recent yeafteiftU.In the period
between 2014 and 201&oth intra-EUand extraEUtrade have increasedin 2018, totalextraEU trout
imports reached7.222tonnes forl39million EURwhich represergdan increase of 10% in terms of volume
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and 21% in terms of valuile comparison to 2014Turkey and Norway aithe onlysuppliers with respectively
56% and 34% axtraEU importsWhile imports from Norway concern fresh ankiilied trout, those from
Turkey concern mainly frozen and smoked trout.

While trout production has recently decreased in the EU, it has grown in Turkey. Turkish trout production
continued to increase in the last ten yealge to the increase of technicalapacity, support of the public
sector and improvements in logistics and processing s&tffiout producersin the EUconsider thatthe
Turkish subsidized imports create unfair competition and thasseeconomic losses to European trout
farmers®. Following the produceomplaint (lodged by the Danish Aquaculture Association on behalf of
EU producers), the Commission imposed cowd#ing duties between 7 and 9,7% (depending on the
Turkish exporter) on imported trout from Turkey (after a phase of investigafiowhichmay explain the
immediate slight drop in imports from Turké&gtween2014 and 2015But imports increased again 2016

and 2017 before failing again in 2018.

Figurel7 ¢ ExtraEU importsof trout from Turkey (in its different preservation forms) Tonnes
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Source: EUMOFA based on EUROCEDMEXT

Germany is the largest market for trout in the EU. The apparensumptionis estimatedat 66.243tonnes.
Germany is also the largeimporter of trout, with over 60.000 tonnes (LWE) imported in 20T8e nain
suppliers are Poland 9360f German importy Denmark(24%) Turkey (10%), Austria (9%) aRince(7%)
German imports areomposed 060% smoked trout (mainly from PolandB% frozen (mainly Denmark and
Turkey), 0% live (mainly from France and Denmark) & fresh (mainly fnm Italy).

France is the second largest market, with a significant share of what is consumed being produced in France.
French exports and imports both account for about 9.000 tonrlesut is mainly imported fresh and
exported live.

Italy is a major supr of live and fresh trout within the ELAImosta third of the Italian production is
exported on the intra-EU marked. Italy is followed by Finland where almost all freshwater productin
focused orrainbow trout

Poland is the fifth largesharket for trout in the ElUbut the second largest importer in 201Boland imports
mainly fresh or chilled trout %6 of imports in 2018) and exports mainly smoked tr&®#4 of exports). This
is dueto the smoking industry in Poland, whichtlie largestin Europeand plays a major role in supplying

% Market prospects for aquaculture species. EUROFISH. 2017.
55Sourcehttps://thefishsite.com/articles/turkishtrout-producerspreventech‘rom-selIing(:heaplyto-eu

% Regulation (EU) No 1195/2014 of 29 October 201goising a provisional countervailing duty on imports of certain rainbow trout
in Turkey.
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European countries with smoked fishhis industry is still developing according to intervieWsut smoking
industry depends heavily on imports. Therefore, increasing Polish producers' participation iontiestet
fish supply is crucial

Tablell ¢ The EU main markets for trout in 20X&nnes, Live weight equivalent)

Production Import Export Apparent % of Elapparent
consumption consumption
Germany 8.443 62.035 4.234 66.243 28%
France 33.544 9.398 8.560 34.382 14%
Italy 34.286 4.269 11.806 26.748 11%
Finland 14.269 11.781 3.477 22.573 10%
Poland 15.735 14.359 14.381 15.713 7%
Spain 17.858 2.799 10.460 10.196 4%
Denmark 28.362 4.153 29.016 3.500 1%
Others 44,518 56.898 43.603 57.813 24%
EU 197.015 165.690 125.537 237.168 100%

Source: EUMOFA basedBdROSTATOMEXTComext codes combine different trout speaiesnely: rainbow
trout, brook trout, golden trout and sea trout.

3.5.3. Trade ofselected species in the EU

The following figure represents ExtEl trade of selected freshwater species in the EU.

Figurel8¢ ExtraEU trade of selected freshwater specié®nnes,live Weight Equivalent
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In 2018, the EU impasbf catfish speciehiave decreasedery significantlyThe EU import volume decreased
from 302.492 tonnes (LWE) in 2014 to 164.557 tonramstitutinga drop of 46%. All major markets
imported less catfish. Germany and Polaalv large decreaseduring this periodthese being countries
which play a major role in supplying Central and Eastern Euwropatrieswithout large ports with frozen
catfish in fllets. They playhe role of hubwherethey import from extraEU countries and rexport to other

EU countries. The two most important reasons for the general decline are the negative perception of the
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