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Jonas R. Vidarsson
Director of Division of Value Creation at Matis

Education:
* Fisheries Science,

* Environmental Science
* Resource Management

Experience:

« At Matis for 15 years working on improving
quality and value of food & feed.

 Fisherman on Icelandic trawlers for 13

* Fish processing plants, net making & other
service to the seafood industry
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Matis is a governmentally owned Ltd. Non-
profit food & biotech R&D company

Matis has obligations to safeguard food safety,
contribute to improved public health and
increased value creation in the Icelandic food &
biotech sectors

isafjérdur

Neskaupstadur

Akureyri

93 employees in 6 locations
*  23% PhD, 54% MSc

Hvanneyri

Reykjavik
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Iceland is among world leaders in Use of Captured Seafood By-Products

 Why?
Why is such priority placed on fully utilizing the catches?

* How?
How has Iceland advanced in fully utilizing their catches?

 What?
What are the products and processes that have instigated the improved utilization?

What next?
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Iceland was a very primitive seafood raw material supplier for centuries

Along the way have been events that have had impact on how marine resources are perceived and
utilised:
The herring collapse in 1968 —> Herring represented 40% of all export values in 1965/66

EEZ moved to 50 NM in 1972 and to 200 NM in 1975 -> We alone are responsible for the resources
Discard ban introduced in 1977

1983/84 The black report on the cod stock -> Moved from effort to catch quota management (IQ system)

|Q introduced in the herring fishery in 1975

1991 the quota becomes transferable (ITQ) -> Optimisation, specialisation and consolidation

It is not possible to increase the volume fished -> Let's create more value from what we have
Now we have 10 largest quota holders owning 60% of the ITQ (50 largest owning 90% of the ITQ) e =,
Strong companies that can invest in technology & research to improve utilisation — J
Good governmental & academic support for companies and start-ups that want to create value ‘from RRI\/I
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Marine products represented 75% of Iceland’s export values in 1990

— 41% in 2000
- 27% 1n 2020

We cannot increase our catches............. but we can increase the value

............... and we cannot afford to fail
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2020
277,000 t.
975 M. USD

460,000 t.
340 M. USD
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Volume reduced by 50%
Value increased by 67%*

*in USD using yearly average exchange rates
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Investment in education and R&D

In the 90s the education of those running seafood companies and service companies was
mostly earned by hands-on experience.

The seafood sector then started to become more interesting to the universities and young
people that have revolutionaries the industry.
 Fisheries science (UiT & UNAK), Food science, Biotech, engineering

The government followed by funding R&D in seafood sector e.g. AVS was founded in 2003

There is a tight cooperation now between the industry, academia & government
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Investment in vessels

BYCATCH NOT SORTED OUT




Investment in processing

88 Valka
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Automation - increased throughput

kg / Person hour
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Shift in nature of jobs in the “ocean cluster”

35.000+

25.000+

Fjoldi starfa

2000-2025 2011 2023
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Jobs in the ocean cluster
service sectors,
by-products etc.

Fishermen and
processing jobs
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Increased utilisation of side streams

ol

Fillet skin- & boneless 38%
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Viscera 16%
Head with collar 24%
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Back bone 13%
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Skin 3%
Belly flap 3%
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Cut-offs 3% =



A vast variety of products
can be made from side
streams or Rest Raw
Materials (RRM)
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— New Fish products —

— Surimi

— Fish pulp

= Liver

— Roe & milt

— Dried products

— Bipactive Peptides — Fishmeal Leather Biogas
— Chitin / Chitosan — Fish oil — Fish oil Biodiesel
| Chondroitin | Mink feed . Minerals: Calcium,
sulphate CaCO3
— Collagen = Marine beef/Bait “— Chitin / Chitosan
Dye [ pigments . :
(Astaxanthin) | Direct Pig Feed
Fat-soluble | Protein
vitamins concentrate (FPCI
— Gelatine — Protein
Hydrolysate (PH)
— Hyaluronic acid — Silage
- Insulin L— Insects growth

| Minerals: Calcium,

CaC03

—  Pearl Essence

Peptone

—  Phosphaolipids
——  Polyunsaturated fatty acids (PUFAs)

— Protamine

e Proteases and Proteolytic enzymes (Trypsin)

Sterols

Fertilizers

Compost



Liver used for
canned goods
| and paté

Roes and milt used f
for caviar and other
food products

Fillets used in s
traditional food S
processing .

Heads and bones T P
dried and exported 2 T
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Skin transformed into -

== Omega-3fish oils used
in hand and foot creams
and medical products
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Domestic market (3.574 tn)
Frozen off cuts & other byproducts (2.375 tn) j ’» Whole fish (head on/off) fresh/frozen(9.942 tn)

Cod liver oil (2.735 tn) —|

Liver canned (4.071tn) — 1

Salted & frozen head @ @ L] \\‘ ‘
products (2.347 tn)* \_\
L

— Roes (2.625 tn)

Mince
[ (4247tn)

— Fresh fillets & portions
(25.757 tn)

Dried whole —

gutted, heads &
backbones (57.206)*

© fauna.is
Total catch 253.000 tn

Total export of products (wet weight) 182.000 tn (72%)

Frozen fillets & portions
(44.376 tn)

@—Salted fillets & splitted (23.106 tn)*

Statistics Iceland
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GREINING SJAVARKLASANS

V1

Oktober 2021

SJAVAR
KLASINN

90% nyting a porski hérlendis
Nyting sem er & heimsmaelikvarda en b6 ma gera betur

Islenskur sjdvarttvegur hefur um drabil verid i forystu i nytingu hlidarafurda d hvitfiski { heiminum. Verulega
hallar d pau l6nd sem vid berum okkur saman vid pegar kemur ad nytingu hlidarafurda. b6 md merkja vaxandi
dhuga margra erlendra fyrirtekja d vinnslu hlidarafurda og morg peirra syna dhuga d ad leera af Islendingum i
pessum efnum.

Sjdavarklasinn hefur gert tittekt d pvi hversu mikinn hluti porskafurda er nyttur hérlendis en nyjar télur hafa
ekki legid fyrir um nokkur skeid. Athugunin leidir i Ijds ad Islendingar halda enn forystu i pessum efnum og
nytingarhlutfallid er riimlega 90% sem er toluvert umfram pad sem fyrri tolur gdfu til kynna. Enn eru pé
veruleg teekifeeri til ad vinna meira tir hlidarafurdum og skapa verdmeeti og ny storf.

In 2017 Matis estimated that 72% of the
cod catch was used to produce
~conventional® seafood products.

In 2021 the Icelandic Ocean Cluster

estimated that 90% of cod catches were

used to produce products in one form or

another (including silage, meal, feed, ~— ©
cosmetics, food supplements etc.)= — O - —
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Utilization % is not necessarily the best measure of success

Redfish is an example where approximately 35% is used for human consumption and
the rest is mainly used for fishmeal or bait........ still 100% utilization

Shrimp shells used to be a major problem to dispose off —> but is now very valuable

resource which Primex used to create 4.5 Million USD in 2020 WPOSAN  ChitoCare  ChitoCare
== = P, ey
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Skin-substitute products made from fish skin does not contribute significantly to
increasing overall utilization of seafood by-products, as the volumes are low......but the. _— —
value created by Kerecis was around 30 Million USD in 2020 a

Kerecis’
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What?

Utilization % is not necessarily the best measure of success

You can use 5 kg of cut-offs to make 5 kg of minced fish valued at
14 USD

or you can use these same 5 kg to make 300 gr. of
Marine collagen valued at 63 USD

ol

Both are 100% utilization
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The Big Picture

71% of the world’s is covered by water

Total food
production
(4.000 million t.)

Total fish production
for human consumption

We cannot feed 10 billion people without using (158 million t.)

all the resources we have been given.......and
utilizing all bioresources 100 %
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Source: FAO food outlook 2021
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What of this actually becomes human food?

Biomass lost as discards at sea 10% on average globally

« EU finfish discardO% prior to LO

Utilization in processing of finfish 30-75%
« Common to have(40%) utilization for finfish

Biomass wasted in retail & distribution
Biomass wasted at consumer level

In the end it is only 21% of the catch that is actually consumed

Jénas R. Vidarsson S¥tirce: (Maria Amparo Pérez Roda et al. 2019 and Love et al 2015)



What next?

Where is Iceland heading in the next 10 years

4 bn €

Micro algae
3 bn €

Macro algae

Equipment

Biotechnology
2 bn

Sidestreams

Aquaculture

Value in billion Euros

Production

1 bn €
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https://www.youtube.com/watch?v=y2oqaepmCPA&t=83s

“WE CAN'T SAVE THE WORLD BY PLAYING BY THE RULES,
BECAUSE THE RULES HAVE TO BE CHANGED. EVERYTHING

NEEDS TO CHANGE AND IT HAS TO START TODAY.”

P Pl ) o000/226 0O B & [ O 5] I3
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https://www.youtube.com/watch?v=y2oqaepmCPA&t=83s

Takk fyrir — Thank you

SUPREME

Jénas R. Vidarsson
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Think inside
the box ...

Most innovation involves identifying new opportunities
from what we already have. Finding a use for what we
used to throw away. To make those connections others
cannot see. Our role is to facilitate those who can make
these connections, package and implement them to
benefit us all.

Matis is a dy ic k ledge company that
provides research and innovation services.

jonas@matis.is

,@JonasVidarsson

NordMar

BioRefine

- iy
- J
U =
T __Fu'-\""x _—— =
v
-'_'_':'.'-:"J
= — ~
1 '.I
W
—F
o .__,.-/



