Kalarehujen kehitys ja ravinne-
kuormituksien vaheneminen

Kotka 5.4.2022

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Henrik Arvonen



Aihealueet

- Yritys esittely

- Rehujen raaka-aineet ja niiden kehitys

- Rehujen sulaavuudet ja fosfori- kuormitus

- FIFO
- Fosforin kierto Itameri raaka-aineella, esimerkki
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Vuoden 2021 lukuja

Liikevaihto Tulos
EUR ~1.6 miljardia EUR ~86 M
Tyontekijoita Rehua
~1,600 valmistettu +45
kalalajille ja
ravuille

Valmistettu volyymi
~1.34m tons

Myynti +
90 eri maahan

Powered by Partnership.
Driven by Innovation.

We are innovators in
high performance
aquafeed dedicated to
doing our part in
sustainable global
aquaculture.

www.biomar.com
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BioMar Global Production Facilities

17 sites
~ 2 mtons
capacity

# Global Headquarters

Production Facilities

® Sales
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s Kalarehujen valmistusmaarat 1962-2018 )
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- Rehujen raaka-aineet ja niiden
CCHIWE
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Rehun koostumus, 15 — 20 eri raaka-ainetta %

+ Kaladljy

* Kalajauho Muita kaytettyja raaka-aineita:

* Harkapapu P
pap * Guarproteiini

* Vehna
» Soijatiiviste
» Siipikarjajauho

: e Hernevalkuainen
* Perunavalkuainen

Tulevaisuuden raaka-aineita:

* Hemoglobiinijauho -

* Auringonkukkarouhe

. - Mikrolevat, Alga Prime tulee BioMarin rehuihin 2022

* Maissigluteeni ’

* Hydroloitu hdyhenjauho P
- Hydnteisjauho

» Kirilljauho

- Yksisoluproteiini
* Venhagluteeni

* Rapsioljy
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Muutoksia raaka-aineiden kaytossa
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Kirjolohirehun kehitys

Fish Feed Raw material Evolution
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B Fish meal trim B Fish meal wild M Krill meal PAPs Plant dry matter

M Fish oil trim | Fish oil wild H Plant oil Micro ingredients m Single cell raw materials
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Rehujen sulaavuudet ja fosfori-
kuormitus.
FIFO

Fosforin kierto Itameri raaka-aineella,
esimerkKki
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FCR Phosphorus %
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Total N and BOD;, kg per ton fish produced

Performance Concept Reduces Phosphorus Discharge
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Moist Feed Clark regular Super 3100 Super 3800 Ecolife 18 Ecolife 19 Ecolife 23 EFICO EnviroEFICO EnviroEFICO Enviro Blue ImPact

923 923 923 Adv
Moist Feed 1965 1975 1987 1990 1993 1997 2007 2015 2017 2020
1 TotalN ® BOD;g m Total P

DTU Aqua: Discharge model for roe Fish in salt water (Rainbow Trout, 800 - 4000 g) Powered by Partnership. Driven by Innovation.
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Total P, kg per ton fish produced



Tot N and BODS5, kg per ton fish

Performance Concept reduce Ortho-P Discharge

250

200

99% Reduction

o

150
100
| I i
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Moist Feed 1965 1975 1987 1990 1993

= Total N per ton fish = BODS5 per ton fish

DTU Aqua: Discharge model for roe Fish in salt water (Rainbow Trout, 800 - 4000 g)
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m Dissolved P (ortho-P) per ton fish
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FIFO Luonnonakalan tarve / tuotettu kala kg
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FIFO Luonnonakalan tarve / tuotettu kala kg

Farm (Year 2021)

Feed recipe

Inclusion level (%) FF contribution

South American Fishmeal 5,69 24
North Atlantic Fishmeal 6,96 24
Krill meal 2,44 24
Trimmings FM 0,95 0
Total fish meal 16,05

South American Fish Oil 2,88 5
North Atlantic Fish Oil 0,38 7
Trimmings FO 12,58 0
Total fish oil 15,84

Sum 31,89

FCR 1,14
FFDRm 0,64
FFDRo 0,88

Efico

enviro

2017

Eeems

=
i
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tH
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FIFO BioMar Group =

BioMar Group 2016 017 2018 019 2020
FFDRm Fishmes) 058 085 053 048 049
FFDRo {Fih of 083 105 087 09 123
FIFO 093 1.05 087 094 1.3
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Dissolved phosphorous loop

Production | 100 tons

FCR 0.98

Feed use 98 tons

P in feed 0.60% .

Tot P 588 kg 15 ton FM (4 ton surplus) ?;;gnkgsg
6 ton FO 188 kg P

=205 kg P
400 kg P P balance: -205 kg

E—s

Dissolved P #
Particulate P 29 kg P

159 kg P 18
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