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The future of aquaculture

All lustrated I n Norweglan ma
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Outline

/. Global outlook on current aquaculture
Major techng+eg-y435ues

Trends in ulture

Examples o on ., technologies and innovations

Future visions
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Real price for food products

Falling real prices of food
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Increasing the share of income spent on food.

Poorer countries are much more exposed fo food
inflation 1




Global fish production: future demand
(mill. tons, FAO 2006)
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Aquaculture:
Worldwide industry with diversity
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Limiting factors

Feed, new sources to be developed
Market development, traceability
Environmental aspects

“ Political and public opinions -
Area
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Global technological challenges

A Current high-priority technology areas

A Energy i o,l_&g.as,\uclear solar, biofuels, wind, currents ,
fusion

B
Enwronmew WVersny, resource usage
~ . ' - yd
A Nanotechnolo T, materi al sé
Blotechnology *‘JGMO

" New techn {r jies and poI| ethical




Other important emerging technologies

A Transportation

A Information technology
A Robotics

/. Materials science
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Application in
—) seafood

production

Industrial - Generic
sector technology

Medical <+«——» MRI, Diagnosis Quality control,
Traceability

Pharma <«—» Biotechnology Enzyme technology
Fermentation

Car industry <=  Automation Packaging
ICT Processing

Oil and gas < Reactor technology Processing

Surface science Sensors

Materials <= Nanotechnology Fouling
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Sustainability Is the key issue

A\ Ecological sustainability
A Energy usage, consumption of resources

A Economic%&ﬂgnability
A Competitive re Itllve to meat and poultry

/. Social sust.i.‘ability - o
A Improvement of
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Catfish (farmed)

Caviar (farmed)

Clams (farmed)

Crab: Dungeness

Crab: Snow (Canada)

Crab: Stone

Halibut: Pacific

Lobster: Spiny/Rock (US., Australia)
Mussels (farmed)

Oysters (farmed)

Salmon (Alaska, wild-caught)
Salmon (canned)

Sardines

Shrimp/Prawns (trap-caught)
Striped Bass (farmed)

Sturgeon (farmed)

Tilapia (farmed)

Trout: Rainbow (farmed)

Tuna: Albacore (troll/pole-caught)
Tuna: Bigeye (troll/poie-caught)
Tuna: Yellowfin (troll/pole-caught)

Seafood Watch

SINTEF

Clams (wild-caught)

Cod: Pacific

Crab: Blue

Crab: Imitation/Surimi

Crab: King (Alaska)

Crab: Snow (U.S.)

Flounder: Summer/Fluke
Lobster: American/Maine
Mahimahi/Dolphinfish/Dorado
Oysters (wild-caught)

Pollock

Scallops: Bay

Scallops: Sea

Shrimp (US. farmed or US. wild-caught)
Soles (Pacific)

Squid

Tuna: Albacore (longline-caught)
Tuna: Bigeye (longline-caught)
Tuna: Yellowfin (longline-caught)
Tuna (canned)

AVOID

Cav«ar (wnld caught)

Flounders (Atlantic) except
Summer Flounder

Grouper

Halibut: Atlantic

Monkfish

Orange Roughy

Rockfi Pacific)
almon (farmed/Atiant)
Shar

Shrimp (imported)
Snapper: Red

Soles (Atlantic)
Sturgeon (wild-caught)
Swordfish

Tuna: Bluefin
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General aguaculture trends

A Increasing complexity
A More highly specialized partners
A Strict market demands (traceability and information)
A More specialized solutions
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ore seafood Is needed so what are
our industrial possibilities ?

A Natural co,dJlL(Ls Including natural resource

management
jon

A Market posﬂi

A Technology and knowledge e

A Provent ch '|‘~ gy
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Information téchnology

Prediction models

Process control &
surveillance

Virtual training
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Integrated operations

Agquaculture Engineering (ACE) and Simulation ,
Surveillance and Operation laboratories (SSO)
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