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A GROWING POPULATION

Growing demand in seafood
products will come with a higher
generation of side-and waste
streams.
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WAGSTE IN THE SEAFOOD INDUSTRY

Opportunities for
increased valorization
and recovery of lost
material can be
implemented at
numerous stages of the
supply chain.

Waste products from the
seafood industry vary for
example: seafood side
streams, shell waste,
packaging and fubs,
sludge, nets...

Source: Cooney et al 2023
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consumption is less
than 10% circular.
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TOWARDS ZERO-WASTE
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Source: 100% FishBook



TOWARDS ZERO-WASTE €
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There is a big gap to
cover — a sustainable
opportunity for
innovative products.
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SEAFOQOD SIDE STREAMS

We live in a fillet-
based economy
where the nof fillet
parts go fo low
valuable animal feed,
landfill and compost.

e

We need other ways to
support new sources of
income rather than just
increase catch to drive more
value.

Seafood side-stream
waste or by-product
waste consists of
cut-offs from
processing, heads,
fins, guts, skin, and
liver

Source: Thirukumaran et al., 2022
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SEAFOOD PRODUCTS FROM SIDE STREAMS

Over the last 30 years, the
utilization rate of the
lcelandic cod’s biomass
has increased from 40% to
90% resulting in high-value
food and non-food
products.

2000 2010 2020 2022
p—

Source: Icelandic Ocean Cluster, 2023



THE PRO
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Research and Development

DUCT VALUE PYRAMI

ATLANTIC COD
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low volume

Functional & Health
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Tradional food products

Animal feed

High volume-
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The product value pyramid
illustrates the available
volume of resources for

value-added solutions and

highlights the growing
demands in terms of fime,
expertise, and development
needed at each level.

Source: Icelandic Ocean Cluster, 2023, Cooney et al., 2023
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lceland has successfully
transformed a single
Atlantic cod from around
$12 to $5000/fish by find
value creation
opportunities.

Source: Icelandic Ocean Cluster, 2024
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CASE STUDY: FISH SKIN

The worldwide fish leather
industry is projected to grow
from USD 103 million in 2023 to
USD 133 million by 2032 with a
CAGR of 2.9%.

Fish leather currently accounts
for less than 1% of global leather
sales.

2,

CAGR = Compound annual
growth rate is the mean annual
growth rate of an investment
over a period longer than one
year.

Price: 21,60€

Price: 137€

Price: 119,95¢€ Price: 425¢

Source: Casteig cuir, Woden, Manuel-dreesmann, Craft collective Copenhagen, 7oceanties



CASE STUDY: FISH SKIN

Kerecis develops,
innovative medical
products from fish skin,
that helps in healing
burns, wound and is used
during surgeries.

CY US$
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HIGH-VALUE PRODUCTS: COLLAGEN

Marine Collagen Market
size was valued at $ 0.89
billion in 2023 and is
projected toreach $ 1.65
billion by 2031, growing at
a CAGR of 7.94% from 2024
to 2031.
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HIGH-VALUE PRO

35\2}

e,

Collager Collagen

JOINT CARE

ADVANCED JOINT FORMULA,

ANCED JOINT FORMULA, 245 RABLE RECOVERY RESULTS

"--SL‘MBLE RECOVERY RE! \
copoa GEN FORTIGEL®
RLCE. RTIGEL
A,_\, A AllES s
wwnstres
M www.naturesfinesteu
T )

DUCTS: COLLAGEN

The pricing for marine
collagens is estimated to
be between $5 and S50

per gram for medical and
healthcare applications
and to be approximately

$100 per kilogram of food
applications.
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MOLLUSKS SHELL

\&

EUROFISH

INTERNATIONAL
ORGANISATION

Over 10 million tons of
mollusks shells are
produced each year, of
which over 70% is
represented by oyster,
clam, scallop and
mussel shells

Source: ABC, Popovic’ et al, 2023



CALCIUM CARBONATE
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The global calcium
carbonate market size
was estimated at USD

47.53 billion in 2023 and is
expected to grow at a
CAGR of 6.6% from 2024
to 2030.

Shells are made from
92 to 99.9% calcium
carbonate, with a
small amount of
organic matrix.

Source: Yang et al., 2019, Verified Market Research
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MUSSELS SHELL IN DENMARK

CASE STU

O
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DanShells is Denmark’s
only producer of whole
and crushed mussel
shells, using a total of
about 10.000 tonnes
annually.

Source: Danshell, Vilsund shells
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CASE STUDY: 2024 OLYMPIC GAMES

The 2024 Olympic
track, composed of
50% recycled
materials, is made
from fine powder
derived from
Mediterranean sea
shells. The cost ranged
between 2 and 3
million €.

Source: Mondo worldwide, Niedittas
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CRUSTACEANS SHELL

8 million tons of waste
crab, shrimp and lobster

shells are produced
globally every year.

Source: Ashai
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CRUSTACEANS SHELL

Minerals (CaCOg): Construction, paper,
agricultural and medical industries.

Shell content in
crustaceans
as shells can

account for 60% of

a crab's weight

Pigments: Dietary, component and color
additive in food.

A

“fe’s | Chitin: food, cosmetics, water treatment,
agricultural, and biomedical fields.

Proteins: Food supplement, fertilizers and
animal feed.

A

Source: Vidal et al., 2022



HIGH VALUE PRODUCT: CHITIN

Chitin market value of
USD 42.29 billion in 2020,
which is projected to
reach USD 69.3 billion in
2028, while growing at a
CAGR of 5.07 %
from 2021 to 2028
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CASE STUDY: PANDALUS BOREALIS

Chitosan has a ChitoCare ChitoCare
rapidly growing
WOUND FACE CREAM
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Source: ChitoCare Beauty, PreCardix



CASE STUDY: HAILIA

New products made
from Norwegian
salmon parts left on
processing belts after
filleting.

Ready-made salmon product
extracted from frames and
bones of Norwegian salmon.

Once implemented at an industry wide scale the utilization rate of
Norwegian salmon could rise to over 90% from the current 70%.

Source: Hailia



CASE STUDY: HAILIA

Pulled rainbow
frout meat to use
in sauces, pasta
etfc.

Available in 500
supermarket stores
in Finland.
2.95€~16.95€/kg

e kY TIORANE
ARG
foaiy

Salmon sandwich
made with the
salmon side-
stream product

“Fish processors are finally given tools to upcycle side-streams to food in their own factories. This

broadens their core business and product portfolio with more affordable and convenient food product
concepts.” Michaela Lindstrom, CEO of Hailia (TR).

Source: Forbes



CHALLENGES AND RISKS

-Consumer acceptance fg
K

- . Fo
*Financial costs and investments I:I

Supply chain stability T @ J

*Regulations and compliance



OVERALL CONCLUSION

o
l . N
%
o 1

Advances in processing technologies and product _\ oﬁ) /_ B
development can facilitate the access to the market of high- N\ ¥ 0
value products from byproducts. = ~ o

*Collaboration among seafood processors, researchers, and
policy makers can enhance innovation and market reach for
byproduct-based products.

‘Increasing awareness about the benefits of seafood Z
byproduct products can drive acceptance and demand, -
opening up new market segments.

X @sciencephotolib"



Thank you for your attention!

soren@eurofish.dk
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