
12th International aquaculture symposium „2016 –

2020 (2023) - a key point for aquaculture 

development in Croatia “ 

“Quo vadis” EU aquaculture

Ivan Katavić
Institute of Oceanography & 

Fisheries - Split, Croatia



I. An overview of global seafood prododuction

II. European aquaculture – status and trends

III. Mediterranean aquaculture – challenges and perspectives

CONTENT



World Seafood Supply from Fisheries and Aquaculture production, 

excluding plants (in million tonnes)

ASSUMPTIONS

• Aquaculture growth follows 

recent trends

• Capture fisheries remain 

stable at current production

(source: FAO, 2016)



WORLD CAPTURE FISHERIES VS AQUACULTURE
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Capture fisheries = 93,4 Mt
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Aquaculture = 
73,8 Mt + 27,3 Mt quatic plants

Total aquaculture production = 101,1 Mt 

Inland Marine

Source: FAO, 2016



Source FAO, 2016



WORLD SEAFOOD PRODUCTION (FISHERIES AND 
AQUACULTURE) BY CONTINENTS, IN VOLUME (2014)



CONSUMPTION PER CAPITA IN THE WORLD (KG 2001-2013)

Source: FAO

World seafood consumption

18.4 kg/capita/year





Source: EUMOFA based on EUROSTAT data

Seafood European market in 2014 

Farmed

1.28

Capture

4.87

Highlights from European Seafood

Market 

 Expenditure for fishery and aquaculture

products is 4 times lower than for meat

 Per capita cnsumption of of fish and 

seafood proteins in the EU accounted for 

7% of the total protein intake

 Almost 80% of the EU processed fish 

product are directed to internal 

consumption

 Farmed fish product represent 24% of EU 

total fish consumption;  Every 4th fish

consumed comes from aquaculture



PER CAPITA CONSUMPTION BY EU-28 COUNTRIES AND SPECIES



STATUS OF EUROPEAN AQUACULTURE

Why a Strategic Plan?

• EU represents 2 % by volume and 4.3 % in terms of value in global aquaculture.

• EU-28’s total aquaculture production of 1.28 million tonnes that represents around 24% of the total EU fisheries

production

• Total economic value in 2014 amounts to € 3.96 billion Euros.

• Mussels, mostly Mediterranean and blue mussel accounted for more than a third (roughly 400 thousand tonnes)

• Gilthead seabream, European seabass, rainbow trout, and Turbot accounted for another 25 %.

• Although cultivated in only few EU countries, mostly in the UK, Atlantic salmon has far the highest economic value

(almost EUR 0.9 billion)

Source : European 

Commission

Source: EUMOFA based on elaboration of Eurostat



MAIN AQUACULTURE PRODUCERS, EU-28 AND EU VS NORWAY, 2000 AND 2013
(1000 TONNES LIVE WEIGHT)

Source: Eurostat (fish_aq_q) and

(fish_aq2a)

http://ec.europa.eu/eurostat/product?code=fish_aq_q&language=en&mode=view
http://ec.europa.eu/eurostat/product?code=fish_aq2a&language=en&mode=view




Salmon diversified products

Values of the main aquaculture products in the EU in 2014 and %variation 2014/2013

Product

diversification

of seabream

and

sea bass is

progressing

Source: EUMOFA based on elaboration of EUROSTAT, National sources, FEAP and FAO data 



Source> FAO



Trends in EU aquaculture production by species

or group of species in values and volumes



EU Freshwater aquaculture

Main species:
- Trout (191,000 t); main producing countrie

Denmark, France, Italy

- Carp (80,000 t) in Poland, Czech Republic and

Hungary

- Eel (5,200 t), Netherland

Trends:

• Trout and carp are not expected to increase production in the near future 

• Expansion of lesser-known species catfish, sturgeon, etc. are expected

• Diversification of species, and/or products, technological improvement 

and more advanced zootechniques will be applied 



Source: The Future of European Aquaculture – EATiP 2012 





Source: The Future of European Aquaculture – EATiP 2012 



EU SHELLFISH PRODUCTION (2014)

Mussels

475000 T

Oysters

91500 T

Clams

41000 T

Source: Eurostat

Actions to be taken:

- To increase production (new areas, 

& integration with finfish production – IMTA) 

- Fight against virus and bacteria  (high 

mortality in summer)

- Resolve problem of seabream predation 



Source: The Future of European Aquaculture –EATIP 2012



To achieve objectives~ 
European Aquaculture Priorities with eight Thematic areas were formulated 

Source: The Future of European Aquaculture – EATiP 2012



The Vision for European Aquaculture

 EU aquaculture will be sustainable and globally competitive

 Aquaculture production will grow and diversify by providing

market and consumer range of new products

 EU Aquaculture production will adapt to climatic and geographic

circumstances

 Aquaculture will be in harmony with nature and society

 EU aquaculture industry, by the year 2030 will provide 

annualy 4.5 million tons food products, worth 14 billion euro 

ALL above will be achieved by enchancing husbandry, welfere, technology and

knowledge management  ensuring the sustainability of aquaculture and its global role 

in technological leadership



EU finfish market ~
Production and annual average ex-prices (euro/kg) of european sea bass and gilthead seabream in Europe

Source: FGM, FEAP
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Trends in seabream (above) and sea bass (down) production in two main EU countries

(Greece&Spain) by value (million euro) and by volume (1000 tonnes)

from 2005 to 2014) 

seabream

Sea bass



Source: EUMOFA

Fact findings:
1. EU seabass and seabream hardly compete with

expanded Turkey export

2. Northern European markets is mainly supplied by

Turkey which export has increased 236% from

2010 (2964 tonnes) to 2015 (9965 tonnes)

Exports of gilthead seabream and European seabass from Turkey and

Greece to main European market (volume in tones) 



AQUACULTURE SITES IN THE MEDITERRANEAN SEA. MEDITERRANEAN FISH CAGES AND
SHELLFISH FARMS ARE MAPPED USING SATELLITE IMAGES FROM GOOGLE EA RTH (P. TRUJILLO ETAL. 2012). 



MARINE MEDITERRANEAN PRODUCTION IN 2014 PER COUNTRY & PER SPECIES
(FEAP ANNUAL REPORT, 2015, 36 PP)





Source: The Future of European Aquaculture – European Aquaculture Technology and Inovation Platform - EATIP 2012
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GROWTH FORECASTS IN VOLUME AND VALUE FOR MEDITERRANEAN
SHELLFISH PRODUCTION



AQUACULTURE: MAIN CONSTRAINTS BY 2030 
(SOURCE:WWW.AQUAMEDPROJECT.NET)



NOT ENOUGH EXPLOITED EU AQUACULTURE POTENTIAL

 Market opportunities

 Diversification by farmed species and farmed products

 New rearing sites by employing more robust offshore type technology

 Combined rearing systems – offshore - RAS; & IMTA

• Improvement of husbandry practices 

• Fish feed technology and feeding technique

• Standards and procedures 

- in optimizing site selection

- improve welfare and fish health management 

- prevent pathogen dissemination via trade of aquatic animals

- improve natural resources protection and environmental sustainability – monitoring

- in social responsibility (compliance with labour legislation; health and safety condition on site…)

All above may 

IMPROVE TRUST AMONG PRODUCERS AND CONSUMERS



KEY FORMULA IN A NEW ERA OF AQUACULTURE DEVELOPMENT 

Farms must operate by respecting both envionmental and 

economic optimum, and also act in a socially and culturally

responsible manner

•Environmental consideration – sitting 

aquaculture following ICZM principles and 

Ecosystem Approach must be a common standard

•Competitivness – a shift from quantity-oriented 

to quality and market-oriented approach 



COMPETITIVNESS & MARKET-ORIENTED APPROACH
Needs:

»Consolidate production through sustainable farming while optimising profitability and
minimizing environmental impact;

»Improve the image of  aquaculture products supported by market-oriented production;

»Develop strategic marketing plans for the promotion, product development and
commercialization, in both traditional and new markets;

»Certify freshness, tracebility and animal welfare, than …

-more people will choose the products, the more supermarkets will stock them and more fish
farms animals will have a better life

„labelled food could increase by as much as 200% in the next five years due to an increase in consumer 
demand”



MEDITERRANEAN FOOD CONSUMPTION PATTERNS

The Mediterranean diet, in which seafood is
one of important components is widely
considered nutritious and healthy

Due to new lifestyles and socio-economic
changes the dietary pattern is critically eroding
the Mediterranean Cultural Heritage of
Humanity, recognized by UNESCO 2013

It is a urgent need to preserve and transmit
the Mediterranean diet as a common cultural
heritage and lifestyle to future generations

Source: CIHEAM/FAO. 2015. Mediterranean food consumption patterns: diet, environment, 
society, economy and health. A White Paper Priority 5 of Feeding Knowledge Programme, 
Expo Milan 2015. CIHEAM-IAMB, Bari/FAO, Rome.



PROCESSING OF FARMED FINFISH – ADDING A NEW VALUE

 Processing is a strategic advantage in achieving the high quality and freshens of farmed fish

 By adding new value and satisfying consumer requirements new market is created

 Processing is runing much behind actual needs; 

+30 years of industrial production, but packiging and processing have started hardly a decade ago 

• Product quality, branding and labeling to obtaine consumer confidence

Photo: Cromaris, Croatia 
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Firm factors affecting profit in EU aquaculture

(source: Sanchez et al. 2016)

• Diversification strategy has demonstrated the best 

economic performances in both marine and land-

based aquaculture 

• Product certification is also positively related with 

farms’ economic performances

Size does matter !!!
 Size factor affecting differences in economic performances of firms 

belonging to EU aquaculture industry; size variable is positively related 

to profit margins



FARMING ON EXPOSED LOCATION

o Monitoring of farmed fish

in real time 

o Full feeding control



Exposed areaes - potential fish species and production systems

 Production economy may take 

advantage of combined and

prolonged land-based RAS for 

ongrowing robust „seed”, and

offshore technology for martket

ongrowing

„seed”productioin

market

product

Robust and fast growing

species

• RAS  : variety of environments

• Operational costs must be radically lowered 

if RAS will improve its competitiveness 

• Potential of offshore tech 

Should be investigated under

Given environmental, economic, 

And social circumstances

Exposed areaes - potential fish species and production systems

Robust and fast growing

species

Robust and fast growing

species



INTEGRATED-MULTITROPHIC AQUACULTURE (IMTA) 

Source: Aquacult Environ Interact 8: 191–199, 2016Photo: google

IMTA ?

The waste products from one food production proces 

(i.e. fin-fish production) is assimilated by other food

organisms and converted to valuable products

Economy & Environment = „Vin-Vin”

…………………

• Increase productivity

• Increase profitability

• Reduce environmental damage

o Increase space requirement (extensive culture of eg. 

shellfish and aquatic plants are space consuming)

o Increased the social licence of IMTA aquaculture

o Increased complexity to the system



HOW SCIENCE CAN HELP INDUSTRY?

•Spatial planning and farm location

-Where and how big farms should be ? ICZMP, Spatial Muli-criteria Analysis and Ecosystem 
approach,  as a science-based tools for site selection,  and assessing carring capacity of 
coastal areas 

-Decision support system: AquaModeling, estimate of holding capacity of an ecosystem, MSP, 
SEA-EIA  ?

• Health & biosecurity - prevention of disease and management of fish health

-How to reduce veterinary drug  use at farm level ? ,

-Some natural compounds (i.e. probiotics, sea weed, fish by product….) to be tested for their
activity (recent lit. overview demonstrated beneficial effect when use for human and animal
medicine treatment)



CONT. 

- Effects of a mixture supplement diet  to be tested and monitored by measuring stress and immunity 
related markers

- Feed enrichment with desired pigments as to improve consumer acceptance of mariculture product

•Brood stock management

- Sex manipulation (i.e. all female sea bass population have increased growth compared to males)

- Triploids to enchance growth and avoid impact on native populations

- Improve resistance to infective pathogens

-Phenotip sellection as to improve market value and  diversification of mariculture product 

- & many other fields 
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Thank you very much for your attention




