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We are a food producer!
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Farming salmon is an efficient way of using
resources to produce animal protein

Y W

Protein Retention 31% 21% 18 % 15 %
Energy Retention 23 % 10 % 14 % 27 %
Edible Yield 68 % 46 % 52 % 41 %
Feed Convertion Ratio (FCR) 11 2.2 3.0 4-10
Edible Meat pr 100 kg fed 61 kg 21 kg 17 kg 4-10 kg

Carbon Footprint
n 29kg 27ke 59kg 30 kg

kg CO2/kgedible meat

Water Consumption
P 2,000 litre (1) 4,300 litre 6,000 litre 15,400 litre

litre/kg edible meat
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Marine Harvest ASA

Volume produced 2016: Salmon meals each day: Revenue 2016: Employees:
381,000 9.5 EUR 3.6 12,717
tonnes million billion In 24 countries
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Faroe Islands Head office

10 893 tonnes GWE salmon 63 FTE in Norway
harvested, 42 FTE in Farming 3

Canada Norway Consumer Products

125 399 tonnes end product
ht, 6917 FTE across Europe

235962 tonnes GWE salmon
harvested, 1561 FTE in Farming,
310 242 tonnes feed produced,
68 FTE In Feed

43 349 tonnes GWE salmon
harvested, 501 FTE in Farming

1
n . -
Markets Americas 2 Chlle Ireland Scotland Markets Europe Markets Asla

8 441 tonnes GWE salmon 45 046 tonnes GWE salmon 162 FTE across Europe 1137 FTE across Asia
harvested, 262 FTE in Farming
and Sales

36 931 tonnes GWE salmon
harvested, 843 FTE in Farming

505 FTE across America

harvested, 656 FTE in Farming

FTE = Full time equivalent  GWE = Gutted weight equivalent
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Blue Revolution: what does it mean?

Although 70% of
our planet Is ocean,
only approximately 2%
of the world’s food supply
comes from the ocean.

GREAT
POTENTIAL

2%
world’s
food supply
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The Blue Revolution in numbers

Population growth since 1800 9
Years when world population reached increments of 1 billion 7 8 /

1804 1927 1959 1974 1987 1999 2011 2026 2042
9 4 94 billion people on the planet by 2050 ... 2 o .. growing by 2.0 billion people from 2016.
° °
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The Blue Revolution in numbers

Seafood consumption kg per capita

25
20
15
1980 2000 2016
2 3 k g 23kg seafood per capita consumed in 2016 .. 4 5 % .. an increase of 45% since 1980.
(=]
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The Blue Revolution in numbers
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475  ~100% = 2

475 million additional tonnes of ~100% has to come from How many million tonnes will come
aquatic food required to maintain aquaculture. from farmed Atlantic salmon?
current consumption in 2050. : :
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The Blue Revolution in numbers

10

We believe the "questionmark" depends on the
actions taken today and going forward by the
salmon farming industry and the authorities

We intend to play our part in securing sustainable
development of the industry and delivering healthy
and tasty products for a growing world population
for many years to come
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Escapees
Feed
Bentic impact
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Our R&D facilities
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®
Feed/farming

- Norway/MHFF Avergy
- Norway/CAC

- Scotland/Ardnish

- Chile/Huenquillahue

@
New product
development

NPD departments in:
- USA

- Belgium

- Poland

- Taiwan.

Farming technology

- Norway/Neptun

- Norway/Blue Revolution
Center*

- Norway/development
licences*

26.11.17

o
Processing equipment ?
L4

- Poland/Morpol Technology k

Marine Harvest / Trond W. Rosten
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GLOBAL R&D AND TECHNICAL

@yvind Oaland
Global Director R&D
and Technical

Sl 8 (B Jeanett Lillesalt (o1.01.18)

Mana_ger R&D Controller
System & Project support

Siri @vretveit Catarina Martins
Manager Group Manager
Reporting & Biostatistics o Environment & Sustainability

Henrik Trengereid ‘ TGrondMRosten Gordon Ritchie Odd Medhus Ragna Heggebg
Group Manager & roup Manager z Group Manager
Seawater and open ' Freshwater and closed F ] - . Group Manager

i i i - Feed & Fish Perf
production technology production technology Fish Health & Welfare \ Product Quality & Processing A ee ish Performance

Ernst Georg Ashie Norris o < Randi Haldorsen
@kland Group Geneticist & 1 Food Safety Manager
Project Engineer

Lene Norstr = n 2 i b e Aeeeel
T - Ketil Pettersen ' Marit Stormoen [ Kurt Oppedal
orgersen 2 Fish Health Processing Technology

. Project leader .
Seafood Trainee Freshwater Project manager Manager

Farah Manji
Fish Health specialist
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https://marineharvest1.sharepoint.com/Pages/New freshwater and closed technology manager.aspx

R&D IN MARINE HARVEST 2018-2022, SUMMARY

AMBITIONS & GOALS R&D ROADMAP

» Improve the performance and competitive advantage of
Marine Harvest

» Support operations in achieving goals related to |
commercial growth, operational performance and company ESCAPE PREVENTION oo Lscarss
reputation Sbcme ar
ANTIRIOTIC USE MINIMAL USE OF
KEY FOCUS AREAS PRODUCTION EFFICIENCY
e [ FEED EFFICIENET AND GROWTH. arca woaar |
S-E-E;I;UGMPROVEMENTS. PROVIDING SOLUTIONS S e | ’ AL T rpemcT 2%
= —e - [[PartE cruav opmazaman REDUCE SUPPLY CHAIN COST_|
| 2= IDENTIFF DEVELOP EEST SOLUTIONS |
. bt K?v &y e pTTT e T T
FOOTPRINT PRODUCTION NEW GROWTH FISHWELFARE AND PRODUCT QUALITY ' | NER R KA LT . *
EFFICIENCY ROBUSTNESS AND SAFETY H v Frave stTErs & sEw AXD.
P—— [— [ — PR !
e ot corpetive oy ey roies i ccotan !
Lot i fomprieilirines

com now prodiciion memods e el S 1 ] s
affemative pradoin sources and areas { FISH WELFARE AND ROBUSTNESS
: [(oamar DISEASE. #5% SURVIVAL FROM SEA TRANSFER 4
| [PRabutmo aeLeres mioroess = |
THE WAY WE WORK § [Fmexeozem: = samscena |

IMPLEMENT :
| PRODUCT QUALITY AND SAFETY
] I ! DLPROVE ACHIEVE FILLET TARGET
[(ezoav.o0 Ruses 4 MELUVIV SPOTS IN S4LMON FILLETS REDUCED BT>50%
[ zes7ERuU & FramNE >
B axe SAFE FOOD

GLOBAL ROT

GLOBAL R&D
AND TECHNICAL

DEVELOP

Marine Harvest ASA / Global R&D and Technical Department u marineharvest



Non-medicinal tool

v -

C 4
Flusher Thermal Freshwater Cleaner fish
Physical removal of lice Physical removal of lice Removal of lice Biological control using cleaner fish
using jets of seawater using warm seawater using freshwater bath (wrasse/lumpsuckers)

(FLS-flusher. Hvdrolicer) (Thermolicer, Optilicer)

17% 31% 90%

(average) of all sites used cleaner (average) of all treated fish treated reduction in
fish in combatting sea lice using non-medicinal tools total medicine use
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FOREDLING

STORSMOLT

Smoltsize vs production days :

365 !

VEKST | 510
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Net pens . our most important technology

- 97,5% water at the highest density right before harvest
-700-800 tons

-5,5 million portions a 130 g
- flexible and predictable technology

circumference: 157

meter/ diameter 50m
Depth: 30 meter
Volume: 60 000 m3




Future production systems in salmon farming

Land-based Closed tank in sea Closed production in sea Exposed technology
i isti The Neptune tank isa  We are currently developing different systems The netpen is still
Er):gatl)ﬁllgigz cgfengaltlng 21 000 m3 floating tank  for closed ﬂroduction in sea. The Egg A) is 44 importaﬁt and will be
A [ic=kis with water being meters high and 33 meters wide, and 90% of developed to even
: pumped in from 30m the structure will be underwater. The Marine higher standards and
shorten prQ_E‘UCtlon cycle depth to prevent sea Donut (B) is 22 000 m3 with high circulation. applications. A future
n $E{qﬁ:, g lice and stabilizing Salmon farming in rebuilt bulkships (C) with with more submerced

70 000 m3 fish tank volume, is constructed for

temperature
more open waters.

technology is possible

Present salmon farming technology
1 Pressntsmoltproduction  —>  Open prodiction as today or more exposedt

Future innovasions for salmon farming

2 Prosent smoltproduction > Closed production onland o in 3

150 g -1kg lilustration not to scale
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Building new modern smolt facilities, running projects

Steinsvik in West Norway — 2015
(mowing bed)
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Postsmolt on land MH Nordheim, running project




Postsmolt on land - Laxa MH Faroes, running project

» Fixed bed
« 2.8 mill fish annually &4 650 g

21 17/03/07 B marineharvest
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Postsmolt in sea, running project

The tank is 21 000 m3, water being
pumped in from 26 m depth to reduce risk
of sealice and stabilizing temperature

Floating semi-closed tank at Marine
Harvest Norway site “Molnes” 2
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The Egg — semiclosed farming system

« One egg ~ 20 000 m2 or 1 000 tonnes biomass

* One farm — 10 cages or 14 licenses
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The Ship

* Closed system- farming in tanks

» Escape proof and protects fish from sea lice and other pathogens
* Re-use of obsolete ships gives a good environmental footprint

» Application for 6 development licenses
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Marine Donut — closed farming in the end of production cycle

28

Robust closed concept protecting fish from sea lice and other pathogens, certified for up
to 3 meters wave height

- Flow concept exercising fish for improved quality and fish welfare
- Produced of HDPE a 100% reusable material
- Application for 8 development licenses
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R&D license application - Blue Revolution Centre (BRC)

MARINTEK
@ SINTEF

» Developing technological solutions for optimal fish welfare
» Application for 6 R&D licenses

29 17/03/07 Marine Harvest / @yvind Oaland
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Developing new production platforms & new areas to farm

151 R 2500 e 420 SN 4570

Belgehayde - (m] !_v*’"’_-hs o Belgehayde - ] P oows, Bolgeheyde - (m]  [F° ‘ Belgehayde - [m]
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Leading fishfarming into the future

2016 at
aglance

marineharvest

4

GLOBAL R&D
AND TECHNICAL

EUR

51.3

million

RE&D spanding

EUR 51.3 million

spent on R&D in 2018,
an ircrease of 85%
compared to 2015

due to expanded
activity in general and
increased stocking at
Cenitre for Aqueculture
Competerce

BRCv

Blue Revolution Cartre

SINTEF Ocean AS
(formerly MARINTEK)
and the Morwegian Lni-
warsity of Life Sciences
(MMBLD joined forces
to establish the Blue
Revolution Centre
(ERC2

e’

Developmant licanses

Application for devel-
opment licenses for the
inrovetive closed-con-
tainment ‘Egg’ and
‘Cronut’ concepts both
qualified for further
evaluation by the Mor-
wegian Departrment of
Fisheries.

Source: Marine Harvest Annual Report 2016
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New technology platforms for growth and solutions to sustainability challenges

...... $ HAUGE AQUA

The «Neptun»

The «Egg»

« advanc

S M

[[[II]] The «donut»

[~
"'!‘»nmu"“' iz
-

«BRC»



http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjX8qeYs7fMAhUqM5oKHaE_AhcQjRwIBw&url=http://www.intrafish.no/gratis_nyheter/article1436657.ece&bvm=bv.121070826,d.bGs&psig=AFQjCNGCttrcZAHf7hULv293CZdEGaP3gw&ust=1462141358527155
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Wrap up - technology

Net pens RAS S-CCS
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