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1 RESPONSIBLE
CONSUMPTION

The global focus ANDPRODLCTION

* Growing population = growing demand for food

* Need for change and circular economy

e Sustainable production and full utilization of resources

SINTEF



Norway - catch, production and trade
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Source: Norwegian Directorate of Fisheries Source: Norwegian Seafood Council

285 000 tons / 98 % of mackerel was exported from Norway round/unprepared

16 000 tons / 3 % of cod was exported from Norway as filets

155 000 tons / 14 % of farmed salmon was exported from Norway as filets

- Large volumes of marine rest raw materials disappears from Norwegian industry

SINTEF



What is marine rest raw materials?

* The parts/fractions of a product which is not considered as the main
part(s) for human consumption in Norway

* Occurring in gutting and preparation of seafood

* Example cod
* Main product — filet (35 %)

* Rest raw material — head, viscera, bones ++ (65 %)

Photo: Magnus Myhre, SINTEF Ocean
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Mapping since 2013

® SINTEF KONTALI

* Goals
* Availability
* Degree of utilization

* Application

* Financed by the Norwegian seafood research fund (FHF)

OCFHF



Historical development of available RRM — per seafood sector
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Development for overall degree of utilization

Available rest raw material (1000 tons)
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Product categories based on marine rest raw materials

Product category Level Volume / share

Human consumption
Seafood products (direct)
Cod liver oil, protein extracts, etc. (indirect)

58000t/13 %

Feed

Fish feed, pet food, fur animal
feed, agriculture feed

314000t /69 %

Biogas 80000t/ 18%

SINTEF



Still more to utilize

Heads - Whitefish

Blood - Aquaculture

Liver - Whitefish
Roe - Whitefish
Shell - Shellfish
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Project: Baerekraft i havbruk OCFHF

FISKERI- OG HAVBRUKSNARINGENS
FORSKNINGSFINANSIERING

* |nitiated in 2016
* Webportal published for the first time in December 2018

* Financed by Fiskeri- og havbruksnaringens forskningsfinansiering (FHF)

JNofima @sinTer [AERREES  Louvet
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Being enlightening - and only that

Public web page presenting facts - both positive and negative — for Norwegian aquaculture

e 22 different themes
 Environment: 9 M M *
* Society/social: 7

* Economy: 6
- w

SINTEF
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(@) BarentsWatch

SERVICES ARTICLES ABOUT US

Norsk | Login

MY PAGE ( Q)

Arcticlnfo Fishhealth

Service for vessels in Arctic waters. Weekly overview including salmon
lice, diseases and countermeasures
down at locality level.

Sustainability in
aquaculture

Wave forecast

Wave forecast for particularly
vulnerable areas and streiches along
the Norwegian coast.

The Marine Spatial
Management Tool

=

A
\

https://www.barekraftportal.no

SINTEF



9 SUSTAINABILITY IN AQUACULTURE

3

What impact does Norwegian aquaculture have
on the environment, the economy and society?

This website presents facts about the environmental, economic and societal sustainability of

Norwegian aguaculture.

Environment Economy

Social

—_—

How does the aquaculture industry affect the What are the production and economy of the

environment? aquaculture industry like?

Disease Costs

Emissions from fish farming plants Feed composition and origin

Escapes From feed ingredients to produced fish
Fish mortality and losses in production Production value

Greenhouse gas emissions Profitability

Impact on wild salmon Value added- contribution to GDP
Sales of pharmaceuticals

Salmon lice

Utilisation of residual raw materials

Different sustainability themes in aquaculture are presented on
this website. Selecting themes are based on a preliminary project
and a main project. The themes are placed under each

0 sustainability dimension to make the website more user friendly. In
the same way that the envirenment, society, and economy are
intertwined and mutually affect each other, the individual themes
can also be relevant for several sustainability dimensions.

How does the aquaculture industry impact
community development and social
conditions?

Area use

Certifications

Employment

Job absence

Nutrients and unwanted substances
Occupational injuries

Societal contributions, taxes and charges

SINTEF
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Salmon lice

The national average figures shew 3 decing
sient yosrs.

fishin aach cage

ratn e
ey ez 20 a g
o b 20 . Srsci,

Murmber of aquaculiure sites above the louse threshald per week throughout the year
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Aruacallure sites sbove treshold in average per week
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SINTEF

Teknologi for et bedre samfunn



