


Fishmeal in Europe — supply and demand
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2018 — still an over production of fish meal in Europa —
allthough the need for export is reduced compared to 2017
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Export statistics from European producers underlines how the market
balance in Europe affects sales activity outside Europe

Fishmeal exports from Denmark, Iceland and Norway heading out of Europe, 2014-2018E
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Source: SSB, Statistikbanken.dk, Statistics Iceland, NSM

" NORSILDMEL OUR CHAIN OF COMPETENCE SECURES QUALITY FEED INGREDIENTS




'. Conclusion supply and demand fish meal in
NORSILDMEL Europe 2018

* Production is fairly stable and still sufficient to cover demand.

* The aqua feed industry will optimize the use of fish meal depending on
price, availability and market demand. Pure least cost evaluation does not
seem to be the only factor determining inclusion rate.

* The same industry is however maintaining their focus on reducing the
dependency of marine raw material — fish meal and fish oil.
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Trends, challenges and opportunities.
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'. Ethoxyquin continuously under
NORSILDMEL pressure — is being replaced in
European aquaculture.

HOW HEALTHY IS FARMED SALMON AND
WHAT IS ETHOXYQUIN?

Updated on Aug 8, 2018

This past may contain affiliate links. Please read my disclosure for more info.

Salmon is known as a healthy foed, rich in Omega-3 fatty acids. What you may not have known
is that most Atlantic farmed salmon is contaminated with toxic chemicals. Manufacturers use
such chemicals as ethoxyquin (EQ), butylated hydroxytoluene (BHT) and butylated
hydroxyanisole (BHA) to preserve fish food.
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" Potential challenges 2019 — fishery
NORSILDMEL policies after Brexit
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| Fish meal consumption related to price - The rise in European fishmeal prices
in 2018 has triggered a 12%™ decrease in fishmeal inclusion rate.

Fishmeal inclusion rates in salmon feed and fishmeal prices, 2004-2018E
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'. Potential challenge fish oil — new substitutes
NORSILDMEL aVvailable faster than expected?? How do we
position fish oil compared to GMO-oil??

US approves plant-based fish oil replacement

Development Corporation (GRDC), this omega-3 canolz is the
world’s first plant-based source of long-chain omega-3 fatty
acids.

Nufarm Managing Director and CEQO, Greg Hunt, said “USDA
approval represents another very significant milestone in the
development and commercialisation of this important new

product.

“It further validates the safety and quality of the product and
the regulatory progress being made in multiple jurisdictions.”

The USDA deregulation marks a critical step toward global
regulztory approval of omega-3 canola. Food and feed
regulations are overseen by the US Food and Drug
Administration (FDA). Nuseed's submission to the FDA is still
being processed and approval is anticipated prior to the 20192

Nufarm Limited welcomes today’s znnouncement by the
United Stztes Department of Agriculture (USDA) that it has
deregulated Nuseed's proprietary omega-3 canocla for

cultivation in the United States.
. US cropping season.
Nuseed’s omega-3 canola secured authorisation by the United

States Department of Agriculture (USDA) for cultivation.
Developed by Nufarm subsidiary Nuseed, in collaboration with
the Commonwealth Scientific and Industrial Research
Organisztion (CSIRO) and the Grains Research and

Nuseed successfully planted 15,000 acres of omega-3 canola in
Montana under USDA notification this year, with that crop
currently being harvested. The oil produced from this crop is
destined for ongoing pre-commercial trials in key markets.
Source: Nuseed
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Unravelling fishmeal: Brett Glencross University of Sterling
Iffo-Rome

What Makes this Resource so Special?
* When something is no longer “essential” then how do you create value from it?

1. Identify those factors that distinguish it from other products (understand your product)

2. Identify those factors that customers value (understand your market)

Unique
Factors

* The interaction between both sets of factors is fishmeals’ point-of-value

Point-of-Value

un-rav-el
/.an ‘raval/ Customer
verb Needs

1. undo (twisted, knitted, or woven threads).
2. investigate and solve or explain (something complicated or puzzling).
"they were attempting to unravel the cause of the problem”

synonyms: solve, resolve, clear up, puzzle out, unscramble, get to the bottom of, explain, clarify, make
head(s) or tail(s) of.
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Brett Glencross — fishmeal is so much more than protein
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Lipids come in two primary forms
* Neutral lipids (e.g. Triglycerides)
* Polar lipids (e.g. Phospholipids)

Fishoil (and other oils) are almost exclusively
triglycerides.
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Brett Glencross University of Sterling — Iffo Rome

Assessing Nutritional Effects of Ingredients
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'. Challenges in salmon farming — death rate is
NORSILDMEL still far too high — robustness still focus.

Rising salmon death toll
prompts Norway to take
action

Last year 53 million farmed salmon died on Norway's farms.

Research on robustness of fish in
demanding aquaculture environment

Gills, skin and intestines are barriers that protect fish from their environment and
help maintain their health. An important issue that needs to be addressed is how
feed composition affects the functioning of these barriers in farmed salmon.

A major, new, multidisciplinary project has recently been launched, the title
of which is “The importance of nutrition for skin, intestine and gill health in

salmon”. Gerd Marit Berg
Senior Scientist
. Phone: +47 71 40
Interest in omega-3 and robustness a serd.berge@nofin
-«
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How can we develop and value new knowledge?

* Should we develop new knowledge in collaboration with the big buyers, as an
industry or as separate companies??

— Today the salmon feed producers know more about the value of our product
than we do

— Will we ever manage to fill this gap??

* Learn more about the value of components other than protein, and then
incorporate this value in the price of fishmeal.

— In all fairness the aqua industry is already paying more for the fish meal than
the strait protein value of the product

* Separate the novel products — isolating more valuable components and extracting
them from meal and/or oil.

— What is then the remaining value of the product?

— Will the sum of the isolated product + reduced? value of the remaining
meal/oil be bigger than the original value?
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