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Forward-looking Statements

This handbook includes forward-looking statements that reflect Marine Harvest's current
expectations and views of future events. These forward-looking statements use terms and

non non non non non

phrases such as "anticipate", "should", "likely", "foresee", "believe", "estimate

"intend", "could", "may",

||1 "eXpect",

non "o,

project”, "predict", "will" and similar expressions.

These forward-looking statements include statements related to population growth, protein
consumption, consumption of fish (including both farmed and wild), global supply and
demand for fish (and sal mon in particular),
salmon harvests, demographic and pricing trends, market trends, price volatility, industry
trends and strategic initiatives, the issuance and awarding of new farming licenses,
governmental progress on regulatory change in the aquaculture industry, estimated
biomass utilization, salmonid health conditions as well as vaccines, medical treatments and
other mitigating efforts, smolt release, development of standing biomass, trends in the
seafood industry, expected research and development expenditures, business prospects
and positioning with respect to market, and the effects of any extraordinary events and
various other matters (including developments with respect to laws, regulations and
governmental policies regulating the industry and changes in accounting policies, standards
and interpretations).

The preceding list is not intended to be an exhaustive list of all our forward-looking
statements. These statements are predictions
or expectations about future events or future results. Actual results, level of activity,
performance or achievements could differ materially from those expressed or implied by the
forward-looking statements as the realization of those results, the level of activity,
performance or achievements are subject to many risks and uncertainties, including, but not
limited to changes to the price of salmon; risks related to fish feed; economic and market
risks; environmental risks; risks related to escapes; biological risks, including fish diseases
and sea lice; product risks; regulatory risks including risk related to food safety, the
aquaculture industry, processing, competition and anti-corruption; trade restriction risks;
strategic and competitive risks; and reputation risks.

All forward-looking statements included in this handbook are based on information available
at the time of its release, and Marine Harvest assumes no obligation to update any forward-
looking statement.
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The Marine Harvest Salmon
Farming Industry Handbook

The purpose of this document is to give investors and financial
analysts a better insight into the salmon farming industry, and
what Marine Harvest considers to be the most important value
drivers.

3 Salmon Farming Industry Handbook 2018 E marineharvest



Table of content

1. Introduction

2. Positioning of salmon
2.1 Seafood as part of food consumption
2.2 Seafood as part of overall protein consumption

7
8
9

2.3 Atlantic Salmon as part of overall protein consumption 10

2.4 Stagnating wild catch i growing aquaculture

2.5 Fish Consumption

2.6 Salmonids contribute 4.2% of global seafood supply
2.7 Considerable opportunities within aquaculture

2.8 Supply of farmed and wild salmonids

2.9 Salmonids harvest 2017

3. Salmon Demand

3.1 Macro demand trends

3.2 A healty product

3.3 Resource efficient production

3.4 Climate friendly production

3.5 Relative price development of protein products

4. Salmon Supply

4.1 Total harvest of Atlantic salmon 1998-2018E
4.2 Diminishing growth expected going forward
4.3 Few coastlines feasible for salmon farming

5. Salmon Markets

5.1 Global trade flow of farmed Atlantic salmon

5.2 Farmed Atlantic salmon by market

5.3 Development of value vs. volume

5.4 Price neutral demand growth i historically 6-8%

5.5 Historic price development

5.6 Historic price development by local reference prices
5.7 Different sizes i different prices (Norway)

6. Industry Structure
6.1 Top 5-10 players of farmed Atlantic salmon
6.2 Number of players in producing countries

7. Salmon Production and Cost Structure
7.1 Establishing a salmon farm

7.2 The Atlantic salmon life/production cycle
7.3 Influence of sea water temperature

7.4 Production inputs

7.5 Cost component i disease and mortality
7.6 Accounting principles for biological assets
7.7 Economics of salmon farming

7.8 Cost structure for Marine Harvest in 2017
7.9 Production costs for Marine Harvest in 2017

11
12
13
14
15
16

17
18
19
20
21
22

23
24
25
26

27
28
29
30
31
32
33
34

35
36
37

38
39
40
42
43
45
46
47
48
49

8. Feed Production

8.1 Overview of feed market
8.2 Relative feeding ©

8.3 Salmon feed producers
8.4 Salmon feed ingredients
8.5 Feed raw material market

9. Financial Considerations

9.1 Working Capital

9.2 Capital return analysis

9.3 Currency overview

9.4 Price, cost and EBIT development in Norway
9.5 Effects of geographical diversification

10. Barriers to Entry i Licenses

10.1 Regulations of fish farming in Norway

10.2 Regulations of fish farming in Scotland

10.3 Regulations of fish farming in Ireland

10.4 Regulations of fish farming in Chile

10.5 Regulations of fish farming in Canada

10.6 Regulations of fish farming in the Faroe Islands

11. Risk Factors

11.1 Salmon disease prevention and treatment
11.2 Most serious health risks to salmon

11.3 Fish health and vaccination (Norway)
11.4 Research and development focus

12. Indicators Determining Harvest Volumes
12.1 Projecting future harvest quantities

12.2 Yield per smolt

12.3 Development in biomass during the year

13. Secondary Processing (VAP)

50
51
53
54
55
57

58
59
62
64
66
67

68
70
75
76
7
78
80

82
83
84
85
86

87
88
89
90

91

13.1 European value-added processing (VAP) industry 93

13.2 Market segment in the EU (2017)
13.3 The European market for smoked salmon

Appendix

Weight conversion ratios and key words
Price indices vs. FOB packing plant

Some historic acquisitions and divestments
Atlantic salmon production cycle
Sustainability of fish feed

The Global Salmon Initiative & the ASC
Marine Harvest history

MHG has a leading position across the value chain
Marine Harvest farming

Marine Harvest sales network

Marine Harvest processing facilities

Marine Harvest sales channels (2017)
Historical average foreign exchange rate
Sources for industry and market information

94
95

96
97

4 Salmon Farming Industry Handbook 2018

B marineharvest



5 Salmon Farming Industry Handbook 2018 E marineharvest



Introduction

Salmon is the common name for several species of fish of the
family Salmonidae (e.g. Atlantic salmon, Pacific salmon), while
other species in the family are called trout (e.g. brown trout,
seawater trout). Although several of these species are
available from both wild and farmed sources, most
commercially available Atlantic salmon is farmed. Salmon live
in the Atlantic Ocean and the Pacific, as well as the Great
Lakes (North America) and other land locked lakes.

Typically, salmon are anadromous: they are born in fresh water, migrate to the ocean, then
return to fresh water to reproduce.

About 73% of the worl dbés sal mon production i s
sheltered waters such as fjords or bays. Most farmed salmon come from Norway, Chile,
Scotland and Canada.

Salmon is a popular food. Salmon consumption is considered to be healthy due to its high

content of protein and Omega-3 fatty acids and it is also a good source of minerals and
vitamins.
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Positioning of salmon
2.1 Seafood as part of food consumption

Per capita Food Consumption (2013)
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The average human eats around 656 kg of food each year. Most of this food is produce such as vegetables,

fruits, and starchy roots. Animal protein, such as seafood, poultry, pork, and beef, amounts to just under 10%
of the total diet.

Per capita Meat Consumption (2013)

Kg per year

1961 1971 1981 1991 2001 2011

m Other Meat m Seafood = Poultry Pork Beef

Meat as a food source has gradually become more important. The global per capita consumption has
more than doubled since 1961, and the seafood segment is a big contributor to this increase.

Sources: FAO (2013); FAOstat Food Balance Sheets
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Positioning of salmon
2.2 Seafood as part of overall protein consumption
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The UN estimates that the global population will grow to approximately 9.77 billion by 2050.

Although 70% of the E a r t shirface is covered by the ocean, only 5% of the protein sources for human
consumption is produced there.

Assuming consumption per capita stays constant, this implies a 35% increase in demand for protein. The UN
however, estimates that the actual demand will double. We know that resources for increased land based
protein production will be scarce, so a key question is how the production of protein sources from the sea can
be expanded.

Sources: FAO (2013); FAOstat Food Balance Sheets, United Nations population data; World Population Prospects: The
2017 Revision
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Positioning of salmon

2.3 Atlantic Salmon as part of overall protein
consumption
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Most animal protein in our diets comes from pork, poultry, and beef, with salmon production
representing a small portion of global protein supply.

In 2017, FAO estimated a production of 118 million tonnes Carcass Weight Equivalent (CWE) of
pork, 118 million tonnes Ready to Cook Equivalent (RTC) of poultry, and 70 million tonnes CWE of
beef and veal.

In contrast, the total production of farmed Atlantic salmon was around 2 million tonnes (gwt). This
corresponds to about 1.4 million tonnes in product weight. If we combine both the farmed and wild
catch of all salmonids it amounts to 3 million tonnes (gwt) in 2017.

Sources: OECD-FAO (2016) Agricultural Outlook 2016-2025, Kontali Analyse
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Positioning of salmon
2.4 Stagnating wild catch i growing aquaculture
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Over the past few decades, there has been a considerable increase in total and per capita fish
supply. As the fastest growing animal-based food producing sector aquaculture is a major
contributor to this, and it outpaces population growth.

Great progress in breeding technology, system design and feed technology in the second half of the
twentieth century has enabled the expansion of commercially viable aquaculture across species and
in volume. In 2013-15, China alone produced 62% of global aquaculture output, while Asia as a
whole accounted for 88%.

The World Bank developed a scenario analysis in their report Fish to 2030 (2013) projecting that
aquaculture will continue to fill the supply-demand gap, and that by 2030, 62% of fish for human
consumption will come from this industry.

In 2016, aquaculture accounted for more than half of all fish supplies destined for direct human food
consumption. However, fish has been estimated to account for only 5% of the global protein
consumption (and about 12% of total fish and animal protein supply).

Sources: FAO (2013) World Fisheries and Aquaculture, OECD-FAO (2017) Agricultural Outlook 2017-2026, World Bank
(2013) Fish to 2030
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Positioning of salmon
2.5 Fish consumption

Development of global average Fish consumption per continent
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Given the expected production growth of 13.5% during 20161 26 and the projected world population
growth of 10.6% over the same period, we will most likely see a global increase in the average fish
consumption level.

By 2026, per capita fish consumption is estimated to be 21.6 kg (vs. 9.9kg in the 1960s and 20.4kg in
2016). This is equivalent to another 23 million tonnes supply of seafood, which aquaculture is
estimated to provide.

According to FAO, per capita consumption is expected to increase in all continents in the period
2016-2026. Asia is expected to have the highest growth, whilst only slight growth is anticipated in
Africa. In general, per capita fish consumption is likely to grow faster in developing countries.
However, more developed economies are expected to have the highest per capita consumption.

Sources: FAO (2017); The State of World Fisheries and Aguaculture OECD-FAO (2017) Agricultural Outlook 2017-2026
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Positioning of salmon
2.6 Salmonids contribute 4.2% of global seafood
supply

Selected seafood species 2016
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Although several of the salmon species are available from both wild and farmed sources, almost all
commercially available Atlantic salmon is farmed. Even with an increase in production of Atlantic
salmon of more than 800% since 1990, the total global supply of salmonids is still marginal compared
to most other seafood categories (4.2% of global seafood supply). Whitefish is about ten times larger
and consists of a much larger number of species.

Fish species harvest/catch volumes 2016
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In 2016, more Atlantic salmon was harvested than Atlantic cod. However the harvest of Atlantic
salmon was only about 22% of two of the largest whitefish species, tilapia and Alaska pollock.

Note: Live weight (LW) is used because different species have different conversion ratios
Source: Kontali Analyse
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Positioning of salmon
2.7 Considerable opportunities within aquaculture
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The illustration above shows that Atlantic salmon has the highest level of industrialisation and the
lowest level of risk compared to other aquaculture species. The size of the circles indicates volume
harvested.

Although Atlantic salmon is relatively small in harvest volume compared to other species, it is a very
visible product in many markets due to the high level of industrialisation.

Source: Kontali Analyse
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Positioning of salmon
2.8 Supply of farmed and wild salmonids
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The general supply of seafood in the world is shifting more towards aquaculture as the supply from
wild catch is stagnating in several regions and for many important species. Wild catch of salmonids
varies between 700 000 and 1 000 000 tonnes gwt, whereas farmed salmonids are increasing. The
total supply of salmonids was first dominated by farmed in 1999. Since then, the share of farmed
salmonids has increased and has become the dominant source.

The total supply of all farmed salmonids exceeded 2.2 million tonnes (gwt) in 2017. The same year,
the total catch volume of wild salmonids was a bit more than one third of farmed, with chum, pink and
sockeye being the most common species.

About 20% of the total wild catch of salmon is imported frozen by China (from the US, Russia and
Japan), and later re-exported as frozen fillets.

Source: Kontali Analyse
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Positioning of salmon
2.9 Salmonids harvest 2017
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Atlantic salmon: By quantity, the largest species of salmonids. Farmed Atlantic salmon is a versatile
product, which can be used for a variety of categories such as smoked, fresh, sushi, as well as
ready-made meals. The product is present in most geographies and segments. Due to biological
constraints, seawater temperature requirements and other natural constraints, farmed salmon is only
produced in Norway, Chile, UK, North America, Faroe Islands, Ireland, New Zealand and Tasmania.
Pink: Caught in USA and Russia and used for canning, pet food and roe production. Since quality is
lower than the other species it is a less valued salmonid. The fish is small in size (1.5-1.7 kg) and is
caught over a very short time period.

Large trout: Produced in Norway, Chile and the Faroe Islands, the main markets are Japan and
Russia. Trout is mainly sold fresh, but is also used for smoked production.

Small trout: Produced in many countries and most often consumed locally as a traditional dish as
hot smoked or portion fish. Small trout is not in direct competition with Atlantic salmon.

Chum: Caught in Japan and Alaska. Most is consumed in Japan and China. In Japan, it is available
as fresh, while in China it is processed for local consumption and re-exported. Little chum is found in
the EU market. Varied quality and part of the catch is not for human consumption.

Coho: Produced in Chile and is mostly used for salted products. It is a competitor of trout and

sockeye in the red fish market. Although Russia has increased its import of this fish over the last few
years, Japan remains the largest market.

Sockeye: Caught in Russia and Alaska. It is mostly exported frozen to Japan, but some is consumed
locally in Russia and some canned in Alaska. Sockeye is seen as a high quality salmonid and is used
for salted products, sashimi and some is smoked in the EU.

Chinook/King: Small volumes, but highly valued. Alaska, Canada and New Zealand are the main
supplying countries. Most quantities are consumed locally. Chinook is more in direct competition to
Atlantic salmon than the other species and is available most of the year.

Source: Kontali Analyse
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03 Salmon Demand
3.1 Macro demand trends

Fisheries are almost fully
exploited

Resource efficient
production compared to
other animal production

Increasing world
population

Growing middle class

Soil erosion

Healthy product

The global population is growing, resulting in an increased global demand for food. As the middle
class is growing in large emerging markets, we especially expect consumption of high quality
proteins to increase.

The health benefits of seafood are increasingly being promoted by global health authorities, and
aquaculture is more resource efficient than agriculture.

The supply of wild fish has limited potential to meet this demand growth, and soil erosion means we
need to investigate new ways of thinking about how to feed the world.

Atlantic salmon as a healthy, resource efficient and climate friendly product from the ocean fits well
with these global trends.
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03 Salmon Demand
3.2 A healthy product

, Omega-3 " Vitamins: Mineral:
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e e erep—

Atlantic salmon is rich in the long chain omega-3, EPA and DHA, which reduce the risk of
cardiovascular disease. Data also indicates that EPA and DHA reduce the risk of a large number of
other health issues.

Salmon is nutritious, rich in micronutrients, minerals, marine omega-3 fatty acids, very high quality
protein and several vitamins, and represents an important part of a varied and healthy diet. FAO
highlights that: i F i isahfood of excellent nutritional value, providing high quality protein and a wide
variety of vitamins and minerals, including vitamins A and D, phosphorus, magnesium, selenium and
iodine in marinef i s ho

The substantial library of evidence from multiple studies on nutrients present in seafood indicates
that including salmon in your diet will improve your overall nutrition, and may even yield significant
health benefits. In light of global obesity rates, governments and food and health advisory bodies
around the world are encouraging people of all ages to increase their seafood intake, with particular
focus on the consumption of oily fish, such as salmon. The U.S. Department of Health and the US
Department of Agriculture recommend an intake of at least 237 grams of seafood per week for
Americans in general. The UK National Health Service, the Norwegian Directorate of Health and
several other national health organisations, recommend eating fish at least twice a week.

Source: FAO, Marine Harvest, WHO, The Norwegian Directorate of Health (2011), Health and Human Services (2010), US
Department of Health (2016) Dietary guidelines for Americans 2015-2020
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Salmon Demand
3.3 Resource efficient production

S

Protein Retention 31 % 21 % 18 % 15%
Energy Retention 23 % 10 % 14 % 27 %
Edible Yield 68 % 46 % 52 % 41 %
Feed Convertion Ratio (FCR) 1.1 2.2 3.0 4-10
Edible Meat pr 100 kg fed 61 kg 21 kg 17 kg 4-10 kg

To optimize resource utilization it is vital to produce animal proteins in the most efficient way. Protein
resource efficiency is expressedas i Pr ot @i @ nwhicloisadmeasure of how much animal food
protein is produced per unit feed protein fed to the animal. Salmon has a protein retention of 31%,
which is the most efficient in comparison with chicken, pork, and cattle (see table above).

Energy retention is measured by dividing energy in edible parts by gross energy fed. Both cattle and
Atlantic salmon has a high energy retention compared to pork and chicken.

The main reason why salmon convert protein and energy to body muscle and weight so efficiently is
because they are cold-blooded and therefore do not have to use energy to heat their bodies. They
also do not use energy standing up like land animals.

A Edible yield is calculated by dividing edible meat by total body weight. As much as 68% of Atlantic
salmon is edible meat, while other protein sources have a higher level of waste or non-edible
meat.

A Feed conversion ratios measure how productive the different animal protein productions are. In
short, this tells us the kilograms of feed needed to increase the a n i m addydvsight by one kg.
Feed for Atlantic salmon is high in protein and energy which accounts for the feed conversion ratio
being even more favourable for Atlantic salmon than protein and energy retention when compared
with land animal protein productions.

A Edible meat per 100kg of feed fed: The combination of the FCR ratio and edible yield, gives
salmon a favourably high quantity of edible meat per kg of feed fed.

Source: Ytrestayl T., Aas T.S., Asgérd T. (2014) Resource utilisation of Norwegian salmon farming in 2012 and 2013.
Nofima report 36/2014 pp. 35., Volden, H and N. I. Nielsen, (2011) NorFor-The Nordic feed evaluation system. Wageningen
Academic Publishers. Energy and metabolizable protein supply, www.journalofanimalscience.org, Skretting (2012)
Delivering SUSTAINABL
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Salmon Demand

3.4 Climate friendly production

In addition to its resource efficient production, farmed
fish is also a climate friendly protein source. It is
expected to become an important solution to providing
the world with vitally important proteins while limiting
the negative effect on the environment. There is for
example less environmental impact in salmon
production compared to other protein producers.

When comparing the environmental impact of farmed
salmon to traditional meat production, the carbon
footprint for the farmed salmon is 2.9 carbon
equivalents per kilogram of edible product whilst
corresponding figures are 2.7kg and 5.9kg of edible
product for chicken and pork, respectively. Cat t
carbon footprint is as much as 30 carbon equivalents
per kilogram of edible product.

Freshwater is a renewable but limited natural
resource, and human activities can cause serious
damage to the surrounding environment. In Norway,
farmed Atlantic salmon requires 2,000 litres per kg of
fresh water in production which is significantly less
than other proteins.

Carbon Footprint

kg CO2/kg edible meat
Water Consumption
litre/kg edible meat

2,000 litre (1) 4,300 litre

6,000 litre 15,400 litre

Note: 1) The figure reflects total water footprint for farmed salmonid fillets in Scotland, in relation to weight and content of

calories, protein and fat .

Source: Marine Harvest, Mekonnen, M.M. & Hoekstra A.Y. (2010), Ytrestayl et. al. (2014), SINTEF Report (2009) Carbon
Footprint and energy use of Norwegian seafood products, IME (2013). SARF. (2014) Scottish Aquacul tureds

Utilisation of Environmental Resources
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Salmon Demand
3.5 Relative price development of protein products

Relative price development 1980-2017
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Along with some other major food sources containing animal protein, like pork and lamb, salmon has
become relatively cheaper over the past few decades.

Relative price differences indexed to salmon
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Salmon has historically always been a rather expensive product in the shelves. Only lamb has had a
higher relative price.

Source: International Monetary Fund, Marine Harvest
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Salmon Supply

4.1 Total harvest of Atlantic salmon 1998-2018E
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Salmon Supply

4.2 Diminishing growth expected going forward
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Supply of Atlantic salmon has increased by 417% since 1995 (annual growth of 8%). The annual
growth has diminished in recent years with 5% growth in the period 2005-2017. Kontali Analyse
expects growth to diminish further going forward and has projected a 4% annual growth from 2017 to
2021.

The background for this trend is that the industry has reached a production level where biological
boundaries are being pushed. It is therefore expected that future growth can no longer be driven only
by the industry and regulators as measures are implemented to reduce its biological footprint. This
requires progress in technology, the development of improved pharmaceutical products,
implementation of non-pharmaceutical techniques, improved industry regulations and intercompany
cooperation.

Too rapid growth without these measures in place adversely impacts biological indicators, costs, and
in turn output.

Note: Marine Harvest does not provide guidance of industry supply except from guidance depicted in quarterly
presentations.

Source: Kontali Analyse, Population Division of the Department of Economic and Social Affairs of the United Nations, World
Population Prospects: The 2017 Revision
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4.3 Few coastlines feasible for salmon farming

The main coastal areas adopted for salmon farming are depicted on the above map. The coastlines
are within certain latitude bands on the Northern and Southern Hemisphere.

A key condition is a temperature range between above zero and 18-20°C. The optimal temperature
range for salmon is between 8 and 14°C.

Salmon farming also requires a certain current to allow a flow of water through the farm. The current
must however be below a certain level to allow the fish to move freely around in the sites. Such
conditions are typically found in waters protected by archipelagos and fjords and rule out several
coastlines.

Certain biological parameters are also required to allow efficient production. The biological
conditions vary significantly within the adopted areas and are prohibitive for certain other areas.

Political willingness to permit salmon farming and to regulate the industry is also required. Licence
systems have been adopted in all areas where salmon farming is carried out.
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Salmon Markets
5.1 Global trade flow of farmed Atlantic salmon

‘ Norway, Iceland,
The

i YN Faroe Islands:
Harvest: 1171 000,
Market: 41 000

EU:
Harvest : 175 000
Market: 920 000

North America:
Harvest: 146 000
Market: 445 000

w7y
Market: 58 000 ”
‘o,
»
(‘4//
J
L
‘o /%e,’
Latin America:
Harvest (CL) : 521 O Australia & v »
Market: 141 000 New Zealand: l

Harvest: 55 000
Market: 54 000

Historically, the main market for each production origin has been:
A Norway i EU, Russia and Asia

A Chile i USA, South America and Asia

A Canadai USA (west coast)

A Scotland i mainly domestic/within the UK (limited export)

Each producing region has historically focused on developing the nearby markets. As salmon is
primarily marketed as a fresh product, time and cost of transportation has driven this trend.

A relatively high price differential is therefore required to justify cross Atlantic trade as this requires
the cost of airfreight. Such trade varies from period to period and depends on arbitrage opportunities
arising from short term shortage and excess volume from the various producing countries.

The Asian market is generally shared as the transportation costs are broadly similar from all
producing regions.

Distribution of frozen salmon is much more straightforward but this category is decreasing.

Note: Figures are from 2017 and in thousand tonnes gwt. Not all markets are included in the illustration.
Source: Kontali Analyse
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Salmon Markets

5.2 Farmed Atlantic salmon by market

., EU (CAGR 4 %)
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Asia (CAGR 8 %)
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2008
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2011

2011

2012

2012

2012

2013 2014 2015 2016 2017 2018E
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Europe (incl. Russia) and North America are by far the largest markets for Atlantic salmon. However,
emerging markets are growing at significantly higher rates than these traditional markets. As all
harvested fish is sold and consumed in the market, the demand beyond 2017 is assumed equal to
supply (estimated by Kontali Analyse). The market for Atlantic salmon has on average increased by
5.2% in all markets over the last 10 years and by 6.6% over the last 20 years.

Source: Kontali Analyse
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Salmon Markets
5.3 Development of value vs. volume
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mmm Value of global volumes === Global harvest volumes

When analysing an average of the reference prices, the value of salmon sold in 2017 is 4.4 times
higher than in 2004. During the same period the underlying volume has only grown by 91% (CAGR
5%). This is a good illustration for the strong underlying demand for the product.

Source: Kontali Analyse
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Salmon Markets
5.4 Price neutral demand growth - historically 6-8%
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Global supply change

Analysing the data results in a linear correlation
between global supply and change in the Nasdaq price

Global supply  Change in avg.

growth price FCA Oslo .
from Norway. This accounted for 84% of the annual
2001 15 % -25094 price development between 2000 and 2011. In 2012
2002 8% 394 and 2013 demand for salmon  significantly
2003 7% 119 overperformed.
2004 6 % 7%
2005 5% 230 The price correlation across regional markets is
2006 1% 230 generally strong for Atlantic salmon.
2007 10 % -219
2008 5% 1% Growth in global supply of Atlantic salmon is estimated
2009 30 120 at 163% in the period 2000-2017 (annual CAGR 6%),
varying between -4% and 22% annually. Variation in
2010 -4 % 359 growth rates has been the main determinant for the
2011 12% -17% variation in prices. Annual average prices have varied
2012 22% -10% between EUR 2.42 (2003) and EUR 6.61 (2016).
2013 2% 429
2014 8% -59%
2015 5% -4.9
2016 -4 % 46 9
2017 20 504 Source: Kontali Analyse
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Salmon Markets
5.5 Historic price development

Average yearly price development of Atlantic salmon
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e=—Price - Norwegian gutted Atlantic salmon (FCA Oslo)
== Price - Chilean Atlantic salmaon fillet (FOB Miami)

==Price - Fresh Atlantic salmon (FOB Seattle)

Due to the long production cycle and the short shelf life of the fresh product (about 3 weeks), the
spot price clears on the basis of the overall price/quantity preference of customers.

As salmon is perishable and marketed fresh, all production in one period has to be consumed in the
same period. In the short term, the production level is difficult and expensive to adjust as the
planning/production cycle is three years long. Therefore, the supplied quantity is very inelastic in the
short term, while demand also shifts according to the season. This has a large effect on the price
volatility in the market.

Factors affecting market price for Atlantic salmon are:

Supply (absolute and seasonal variations)

Demand (absolute and seasonal variations)

Globalisation of the market (arbitrage opportunities between regional markets)
Presence of sales contracts reducing quantity availability for the spot market
Flexibility of market channels

Quality

Disease outbreaks

Food scares

Comparing FCA Oslo, FOB Miami and FOB Seattle, there are clear indications of a global market as
the prices correlate to a high degree.

Source: Kontali Analyse
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Salmon Markets
5.6 Historic price development by local reference

prices
Norwegian gutted Atlantic salmon (FCA Oslo)
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The three graphs show yearly average prices of salmon from 2008 to week 13 in 2018. As in most
commodity industries, the producers of Atlantic salmon are experiencing large volatility in the price
achieved for the product. The average price (gwt based) for Norwegian whole salmon since 2008
has been about EUR 4.8/kg (NOK 39.7/kg), for Chilean salmon fillet (2-3Ib) USD 4.28/Ib (USD
9.4/kg), and for Canadian salmon (8-10Ib) USD 2.76/Ib (USD 6.1/kg). The pricing of Scottish and
Faroese salmon is linked to the price of Norwegian salmon. The price of Scottish salmon has
normally a premium to Norwegian salmon. The price of the Faroese salmon used to trade with a
small discount versus Norwegian salmon. However, due to geopolitical events in recent years
salmon from Faroes now has a premium over Norwegian salmon in selected markets.

Source: Kontali Analyse
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Salmon Markets

5.7 Different sizes 1 different prices (Norway)

Relative prices of different sized salmon
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The most normal market size for a salmon is 4/5 kg gwt. The reason for the different sized fish is
mainly because salmon farming is a biological production process, where the fish has different
growth cycles and the biomass represents a normal distributed size variation.

The markets for the different sizes vary, as can be seen in the above graph. The processing industry
in Europe mainly uses 3-6 kg gwt but there are niche markets for small and large fish. As these
markets are minor compared to the main market, they are easily disrupted if quantities become too
high. Generally, small fish sizes are discounted and large sized fish are sold at premium.

o
30%
25%
20%
15%
10%

5%

0%

Size distribution Norway

1-2 2-3 34 4-5 5-6 6-7
Size bands in kg GWT

Source: Kontali Analyse

7+

In Norway over the past 5 years, we have
seen a normal distribution on harvest size
around the mean of 4-5 kg (gwt), where
market risk and biological risk are balanced
out. Drivers behind a smaller size can for
instance be disease, early harvest when
there is a need for cash flow or early harvest
to realise ongoing capacity. Larger fish (6-
7kg +) may be a result of economies of
scale/lower production costs, production for
niche markets or other market requirements.
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Industry Structure
6.1 Top 5-10 players of farmed Atlantic salmon

Top 10 - Norway H.Q. Top 5 - United Kingdom H.Q. Top 5 - North America H.Q. Top 10 - Chile
1 |Marine Harvest 210 20qMarine Harvest 60 200/ Cooke Aquaculture 57 000 Salmones Multiexport 58 700
2 |salmar 135 204 Scottish Seafarms 31 009 Marine Harvest 39 400 Cermag** 54000
3 |Lergy Seafood 132 00g The Scottish Salmon Co. 25 300/ Cermag** 21 000 Marine Harvest 44900
4 |Cermag** 48 000| Cooke Aquaculture 20 00QNorthern Harvest 12 5000 Empresas Aquachile 43 300
5 |Grieg Seafood 40 900/ Grieg Seafood 12 100 Grieg Seafood 9 600|Pesquera Los Fiordos 41 000
6 |NovaSea 40 700 Australis Seafood 39100
7 |Nordlaks 40 000 Camanchaca 30800
8 |Norway Royal Salmon 31900 Blumar 27000
9 |Alsaker Fjordbruk 25000 Nova Austral 24 500
10 |Bremnes Seashore 24 000 Invermar 23200
Top 10 727 90QTop 5 148 604 Top 5 13950(QTop 10 386 500
Total 1087 00(Total 156 90( Total 145 50( Total 521 209
Share of total 67 %4Share of total 95 %4Share of total 96 %4Share of total 749

Note: All figures in tonnes GWT for 2017
* UK and North American industry are best described by top 5 producers.
** Cermagq is a fully owned subsidiary of Mitsubishi Corporation

The Marine Harvest Group represents the largest total production and produces around one fifth of
the salmon produced in Norway, and about one third of the total produced in North America and the

UK.

In Norway and Chile there are several other producers of a significant quantity of Atlantic salmon. In
Chile, several of the companies also produce other salmonids, such as coho and large trout.
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Harvest of Atlantic salmon 2018E

Norway

B Marine Harvest M Others

Chile North America

Note: 2018E volumes are Marine Ha r v egsiding Sgures
Source: Kontali Analyse, Marine Harvest, Quarterly reports
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Industry Structure
6.2 Number of players in producing countries

Norway Chile

Scotland Canada )
Australia
Faroe Island

The graph shows the number of players producing 80% of the farmed salmon and trout in each
major producing country.

During the last decade the salmon farming industry has been through a period of consolidation in all
regions and this is expected to continue.

Historically, the salmon industry has been made up by many small firms. As illustrated above, this
has been the case in Norway, and to some degree in Scotland and Chile.

The higher level of fragmentation in Norway compared to Chile is the result of the Norwegian
g o v e r n mronty fé@ decentralised structures and local ownership. In Chile the government place
fewer demands on ownership structures in order to grow the industry faster.

There is approx. 160 companies who own commercial licenses for salmon and trout in Norway,
however some of these are controlled by other companies. The total supply is produced by around
100 companies (through themselves or subsidiaries).

There are approximately 1,320 commercial licenses for the on-growing of Atlantic salmon, trout
and coho in Chile. Around 90% of these are held by 20 companies with the 10 largest firms
accounting for 70% of the total licenses. Only between 300-350 licenses are in operation.

Note: See appendix for some historical acquisitions and divestments
Source: Kontali Analyse
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Salmon Production and Cost Structure
7.1 Establishing a salmon farm

The salmon farming production cycle is about 3 years.
During the first year of production the eggs are fertilised and
the fish is grown to approximately 100-150 grams in a
controlled freshwater environment.

The fish is then transported to seawater cages where it is
grown to around 4-5 kg over a period of 12-24 months. The
growth of the fish is heavily dependent on the seawater
temperatures, which vary by time of year and across regions.

When it reaches harvestable size, the fish is transported to
processing plants where it is slaughtered and gutted. Most
salmon is sold gutted on ice in a box (gwt).
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Salmon Production and Cost Structure
7.2 The Atlantic salmon life/production cycle
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Note: See appendix for more information on the Atlantic salmon production cycle
Source: Marine Harvest
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Salmon Production and Cost Structure
7.2 The Atlantic salmon life/production cycle

The total freshwater production cycle takes approximately 10-16 months and the
seawater production cycle lasts around 12-24 months, giving a total cycle length on
average about 3 years. In Chile, the cycle is slightly shorter as the sea water
temperatures are more optimal with fewer fluctuations.

In autumn, the broodstock are stripped for eggs and the ova inlay takes place
between November and March. The producer can speed up the growth of the
juveniles with light manipulation which accelerates the smoltification process by up
to 6 months.

In Norway, smolts are mainly released into seawater twice a year. Harvesting is
spread evenly throughout most of the year, although most harvesting takes place in
the last quarter of the year as this is the period of best growth. During summer the
harvesting pattern shifts to a new generation, accordingly at this time the weight
dispersion between the large and small harvested salmon is greater than the rest of
the year.

After a site is harvested, the location is fallowed between 2 and 6 months before the
next generation is put to sea at the same location. Smolts may be released in the
same location with a two year cycle.
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Salmon Production and Cost Structure
7.3 Influence of sea water temperature
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The sea water temperatures vary considerably throughout the year in all production regions. While
the production countries in the northern hemisphere see low temperatures during the beginning of
the year and high temperatures in autumn varying as much as 10°C, the temperature in Chile is
more stable varying between 10°C and 14°C. Chile has the highest average temperature of 12°C,
while Ireland has 11°C and the three other regions have an average temperature of about 10°C.

As the salmon is a cold-blooded animal (ectotherm), the temperature plays an important role in its
growth rate. The optimal temperature range for Atlantic salmon is 8-14°C, illustrated by the shaded
area on the graph. Temperature is one of the most important natural competitive advantages that
Chile has compared to the other production regions as the production time there historically has
been shorter by a few months.

With high seawater temperatures, disease risk increases, and with temperatures below 0°C, mass
mortality becomes more likely, both of which cause the growth rate to fall.

Source: Marine Harvest, www.seatemperature.org
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Salmon Production and Cost Structure
7.4 Production inputs

Eggs Smolt

There are several suppliers of eggs to the The majority of smolt are produced
industry. Aquagen AS, Fanad Fisheries Ltd, 0 rFhno u s leyo vertically integrated salmon
Lakeland and Salmobreed AS are some of farmers. This production is generally for a
the most significant by quantity. In addition to c 0 mp a rowrd se, although a proportion
these suppliers, Marine Hkhayalse setsoldto thid partes. A sniok is
own eggs based on the Mowi strain. produced over a period of 6-12 months from

the eggs being fertilised to a mature smolt
with weight of 60-100 grams. There has been
a trend that smolts (post smolt) are increasing
in size in order to shorten the time at sea
(100-1,000 grams).

Egg suppliers can tailor their production to
demand by obtaining more or less fish for
breeding during the preceding season.
Production can easily be scaled. The market
for salmon eggs is international.
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Salmon Production and Cost Structure
7.4 Production inputs

Labour

According to The Directorate of Fisheries the Norwegian aquaculture industry employed 7 578
people in 2016. A Nofima report stated that 15 000 people were employed in businesses involved in
activities connected with the aquaculture industry in 2013. In total there are over 22 000 people
employed full time either directly or indirectly by the aquaculture industry in Norway.

According to the Scottish Salmon Producers Organisation (SSPO), almost 2 500 people are
employed in salmon production in Scotland. The Scottish Government estimates that over 8 000 jobs
are generated directly or indirectly by the aquaculture industry.

Estimates on Canadian employment say that around 14 000 people are employed in aquaculture,
where C a n a dfar@ed-salmon industry provides more than 10 000 jobs. Direct employment in
Chilean aquaculture (including processing) was estimated at around 30 000 people in 2014.

The Marine Harvest Group has a total of 13 233 employees in 24 countries worldwide
(31 Dec 2017).

In Norway, salaries and levels of automation are highest in the Group, while the opposite is the case
in Chile. Salaries in the UK and Canada are lower than in Norway.

Electricity

Electricity is mainly used in the earliest and last stage
in the s a | mdifie dysle. To produce a good quality
smolt, production normally takes place in tanks on
land where the water temperature is regulated and/or
recirculated which requires energy (accounting for 4-
5% of smolt cost in Norway). The cost of energy
consumption will depend on the price of electricity and
the temperature. A cold winter will demand more
electricity to heat the water used in the smolt facility.
The size of the smolt will also affect the electricity
consumption as a larger smolt has a longer production
cycle in the smolt facility. When the salmon is
processed energy is consumed. However, this
depends on the level of automation (2-3% of harvest
cost in Norway).

Source: Marine Harvest, Kontali Analyse, Directorate of Fisheries, SSPO, Government of Canada, Estudio Situaciéon
Laboral en la Industria del Salménd ,  SlLeiva2014
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Salmon Production and Cost Structure
7.5 Cost component T disease and mortality
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Harvest weight

EBIT costs per kg decline with increasing harvest weight. If fish is harvested at a lower weight than
optimal (caused by diseases for example), EBIT costs per kg will be higher.

During the production cycle, some mortality will occur. Under normal circumstances, the highest
mortality rate will be observed during the first 1-2 months after the smolt is put into seawater, while
subsequent stages of the production cycle normally have a lower mortality rate.

Elevated mortality in later months of the cycle is normally related to outbreaks of disease, treatment
of sea lice or predator attacks.

There is no strict standard for how to account for mortality in the accounts, and there is no unified
industry standard. Three alternative approaches are:

Charge all mortality to expense when it is observed

Capitalise all mortality (letting the surviving individuals carry the cost of dead individuals in the
balance sheet when harvested)

Only charge exceptional mortality to expense (mortality, which is higher than what is expected under
normal circumstances)

It is not possible to perform biological production without any mortality. By capitalising the mortality
cost, the cost of harvested fish will therefore reflect the total cost for the biomass that can be
harvested from one production cycle.
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Salmon Production and Cost Structure
7.6 Accounting principles for biological assets

Biological assets are measured at fair value less cost to sell, unless the fair value cannot be
measured reliably.

Effective markets for the sale of live fish do not exist so the valuation of live fish implies establishment
of an estimated fair value of the fish in a hypothetical market. Fair value is estimated by the use of a
calculation model, where cash inflows are functions of estimated volume multiplied with estimated
price. Fish ready for harvest (4 kg GWT, which corresponds to 4.8 kg LW) is valued at expected
sales price with a deduction of costs related to harvest, transport etc. to arrive at back-to-farm prices.
For fish not ready for harvest (i.e. below 4 kg GWT), the model uses an interpolation methodology
where the known data points are i) the value of the fish when put to sea and ii) the estimated value of
the fish when it has reached harvest size. The valuation reflects the expected quality grading and size
distribution.

Broodstock and smolt are measured at cost less impairment losses, as the fair value cannot be
measured reliably.

The change in estimated fair value is recognised in profit or loss on a continuous basis, and is
classified separately (not included in the cost of the harvested biomass). On harvest, the fair value
adjustment is reversed on the same line.

Operational EBIT

Operational EBIT and other operational results are reported based on the realised costs of harvested
volume and do not include the fair value adjustments on biomass.
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Salmon Production and Cost Structure

7.7 Economics of salmon farming

The salmon farming industry is capital intensive and volatile. This is a result of a long production
cycle, a fragmented industry, market conditions and a biological production process which is affected
by many external factors.

Over time, production costs have been reduced and productivity has increased as new technology
and techniques have improved. In recent years, costs have trended upwards due to several factors
including rising feed costs, biological costs and more stringent regulatory compliance procedures.

Reported revenues: Revenues are a gross figure; they can include invoiced freight from reference
place (e.g. FCA Oslo) to customer, and have discounts, commissions and credits deducted. Reported
revenues can also include revenues from trading activity, sales of by-products, insurance
compensation, gain/loss on sale of assets etc.

Price: Reported prices are normally stated in the terms of a specific reference price e.g. the Nasdaq
price for Norway (FCA Oslo) and UB price for Chile (FOB Miami). Reference prices do not reflect
freight, and other sales reducing items mentioned above. Reference prices are for one specific
product (Nasdaq price = sales price per kg head on gutted fish packed fresh in a standard box). Sales
of other products (frozen products, fresh fillets and portions) will cause deviation in the achieved
prices vs. reference price. Reference prices are for superior quality fish, while achieved prices are for
a mix of qualities, including downgrades. Reference prices are spot prices, while most companies will
have a mix of spot and contract sales in their portfolio.

Quantity: Reported quantity can take many forms. Quantity harvested = Fish harvested in a specific
period in a standardized term; e.g. Gutted Weight Equivalent (gwt), which is the same weight
measure as Head-on-Gutted (HOG), or Whole Fish Equivalent (WFE), the difference being gutting

loss. Quantity sold can be reported using different weight scales:
A Kg sold in product weight.

A Kg sold converted to standard weight unit (gwt or WFE).

A Quantity sold could also include traded quantity.
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07 Salmon Production and Cost Structure

7.8 Cost structure for Marine Harvest in 2017

Norway (NOK)

Non-
seawater
cost
18 %

Other
seawater cost
39%

Scotland (GBP)

Non-
seawater
cost
22%

Other
seawater cost
45 %
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Canada (CAD)

Non-
seawater
cost
20%

Other
seawater cost
44 %

Chile (USD)

Non-
seawater cost
28%

Other
seawater cost
40 %
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Salmon Production and Cost Structure
7.9 Production costs for Marine Harvest in 2017

The figures below illustrate the main cost components and their relative importance in the farming of
salmon in the four biggest regions. The cost level is chosen for illustration purposes.

Norway (EUR) Scotland (GBP) Canada (CAD) Chile (USD)

Feed 1.70 1.50 2.53 1.64
Primary processing 0.33 0.24 0.51 0.50
Smolt 0.35 0.31 0.69 0.73
Salary 0.24 0.22 0.59 0.21
Maintenance 0.16 0.15 0.28 0.21
Well boat 0.15 0.21 0.18 0.23
Depreciation 0.13 0.20 0.31 0.17
Mortality 0.06 0.14 0.07 0.06
Admin cost 0.12 0.19 0.36 0.41
Other 0.72 0.66 1.06 0.49
Total * 3.97 3.83 6.57 4.66

* GWE cost in box delivered at the processing plant

Feed: As in all animal production, feed makes up the largest share of the total cost. The variation in
costs between the countries is based on somewhat different inputs to the feed, logistics and the feed
conversion ratio.

Smolt: Atlantic Salmon Smolt today is largely produced at land-based hatcheries either in flow
through or RAS systems. The smolt is produced and kept in fresh water until it weighs around 100g
and then delivered to grow-out sites in sea water. The UK has the highest costs as there has been
low scale production in both land based systems and tanks. Chile historically used lakes for this
production but gradually migrated to land-base systems finishing the use of lakes in 2014. In Norway
there has been a shift from production in lakes to large scale production in land-based systems.

Salary: Salary levels differ between the production regions but in general the salary cost is low as
automated production means the cost of labour cost is a minor part of the total cost.

Well boat/processing: Transportation costs of live fish, slaughtering, processing and packing are all
heavily dependent on quantity, logistics and automation.

Other operational costs: Other costs include direct and indirect costs, administration, insurance,
biological costs (excluding mortality), etc.
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Feed Production
8.1 Overview of feed market

Global production of manufactured feed in 2017
(1 070 million tonnes)
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The global production of manufactured feed was around 1,070 million tonnes in 2017. The majority is
used for land living animals, where more than 90% is used in the farming of poultry, pig and
ruminants. Only 4%, or 40 million tonnes, of the global production of manufactured feed was used in
aquatic farming.

Global production of aquatic feed in 2017

W Carp

B Shrimp

MW Tilapia

M Salmonids

Other whitefish /freshwater

Most aquatic feed produced globally is used for carp as this is the predominant fish species. Feed for
salmonids only accounts for 10% of the total production of aquatic feed.

Source: Kontali Analyse
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Feed Production
8.1 Overview of feed market

Global production of feed to salmonids 2017
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Atlantic salmon is the most farmed species of salmonids and is therefore the largest consumer of
salmonid feed.

Developmentin Salmonid feed markets
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Most of the feed used in farming of salmonids is produced close to where it is farmed. Norway used 46%
of the global feed directed towards the salmonid segment in 2017 and Chile used 30%.

Source: Kontali Analyse
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Feed Production
8.2 Relative feeding (*)

Relative feeding - seasonal profile
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The production of feed around the world varies as there are large deviations in sea
temperature. Norway has the largest seasonality in production. The low season is from
February to April, the high season is from July to September, with mid season in between.
Production in the low season can be as low as only 30% of the high season. Feed is
considered a perishable product with a shelf life normally up to a maximum of one year. As the
turnover of feed is usually high the shelf life is not considered an issue in large operations.

*Relative feeding: (Feed sold or fed during a month) / (Biomass per primo in month)
Source: Kontali Analyse
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Feed Production
8.3 Salmon feed producers

Feed producer's market share in
Norway 2017E

W Skretting

M Biomar

B Ewos
MHFF
Polarfeed

During the last decade, the salmonid feed industry has become increasingly consolidated. Since 2008,
three producers have controlled the majority of the salmon feed output; Skretting (subsidiary of Nutreco
which has been acquired by SHV), Ewos and BioMar (subsidiary of Schouw). The companies all
operate globally.

In mid-2014, Marine Harvest began production of feed from its new feed plant. The plant produced
305,174 tonnes in 2017 compared to a global salmonid feed production of around 4 million tonnes.
Marine Ha r v ensatkd share has more than doubled between the end of 2014 to 2017.

The major cost elements when producing salmonid feed are the raw materials required and production
costs.

The feed producers have historically operated on cost-plus contracts, leaving the exposure of raw
material prices with the aquaculture companies.

Source: Marine Harvest
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Feed Production
8.4 Salmon feed ingredients

Global 1990 Norway 2017 Chile 2017

Typical feeding patterns throughout the growth cycle

0.17 0.2kg | 0.27 1kg | 17 2kg 21 3kg 31 4kg 471 5kg
Feed consumption
(CCIEN) 0.08 kg 0.75 kg 1.00 kg 1.05 kg 1.10 kg 1.20 kg

2 s e 2 2

Atlantic salmon feeds should provide proteins, energy and essential nutrients to ensure high muscle
growth, energy metabolism and good health. Historically, the two most important ingredients in fish feed
have been fish meal and fish oil. The use of these two marine raw materials in feed production has been
reduced and replaced with ingredients such as soy, sunflower, wheat, corn, beans, peas, poultry by-
products (in Chile and Canada) and rapeseed oil. This substitution is mainly due to heavy constraints on
the availability of fish meal and fish oll.

W Other raw materials
m Veg meal

B Fish oil

m Veg oil

W Avian meal

m Fish meal

Atlantic salmon have specific nutrient requirements for amino acids, fatty acids, vitamins, minerals and
other lipid- and water soluble components. These essential nutrients can in principle be provided by the
range of different raw materials listed above. Fish meal and other raw materials of animal origin have a
more complete amino acid profile and generally have a higher protein concentration compared to
proteins of vegetable origin. As long as the fish receives the amino acid it needs it will grow and be
healthy and the composition of its muscle protein is the same irrespective of the feed protein source.
Consequently, feeding salmon with non-marine protein sources results in a net production of marine fish
protein.

During the industryds early phases, sal mon feed
marine protein (60%) and low levels of fat/oil (10%). In the 1990s, the feed typically consisted of 45%
protein, made up mostly of marine protein. Today, the marine protein level is lower due to cost
optimisation and the availability of fish meal. However, the most interesting development has been the
increasingly higher inclusion of fat. This has been possible through technological development and
extruded feeds.

Source: www.nifes.no, Holtermann
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Feed Production
8.4 Salmon feed ingredients

Feed and feeding strategies aim to grow a healthy fish fast at the lowest possible cost.
Standard feeds are designed to give the lowest possible production cost rather than
maximised growth. Premium diets formulated for the best growth rate are being used in
situations where the difference between sales price and production cost make these diets
profitable.

Feeding control systems are used at all farms to control and optimise feeding. The feeding
is monitored for each net pen to ensure that the fish is fed to maximise growth (measured
by the Relative Growth Index - RGI). At the same time the systems ensure that feeding is
stopped immediately when the maximum feed intake has been provided to prevent feed

waste. The fastest growing fish typically also have the best (i.e. lowest) feed conversion
ratio (FCR).
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Feed Production
8.5 Feed raw material market
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Fish oil: Since 2009 fish oil prices have increased. The average price of fish oil was about USD 1 550
per tonne in 2017.

Fish meal: Fish meal has also seen an increasing trend in price. On average, fish meal has been more
expensive, but over the last couple of years fish oil has surpassed fish meal on price.

Rapeseed oil: Up until 2011, rapeseed oil and fish oil had a correlating price development. However, in
the last few years there has been a decreasing trend in the price of rapeseed oil.

Soy meal: Soy and corn have traditionally been very important vegetable protein sources in fish feed. As
a consequence of demand from China increasing faster than the increase in soy production and more
corn used for energy purposes, the price for soy meal (and other vegetable proteins) has increased.
Parallel to this, there has been an increase in genetic modified (GM) production of soy and corn. Non-
GM products have been sold with a premium making them more expensive. The average price in 2017
was USD 509 per tonnes.

Wheat: Prices for wheat have remained stable over the years with generally good production and
supply/demand in balance.

Source: Holtermann
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Financial Considerations
9.1 Working capital
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The long production cycle of salmon requires a significant working capital in the form of biomass.

Wor king capital i nvest ments are required for orgal
facilitate larger quantities of harvest. On average, a net working capital investment of approximately EUR

3/kg is required, split between the same year of harvest and one year preceding harvest, to obtaining an
increase in harvest volume of 1 kg. The working capital requirement has increased over time, and

fluctuates with variations in exchange currencies.

Net working capital varies during the year. Growth of salmon is heavily impacted by changing seawater
temperatures. Salmon grows at a higher pace during summer/autumn and more slowly during
winter/spring when the water is colder. As the harvest pattern is relatively constant during the year, this
leads to a large seasonal variation in net working capital. For a global operator, net working capital
normally peaks around year-end and bottoms around mid-summer.

Source: Marine Harvest
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Financial Considerations
9.1 Working capital

Cost of building biomass
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Month Month Month Harvest P&L Cash Flow
0-12 12-24 24-36 (Month 37)

EUR per kg

Sales price EUR 5.5/kg

For illustration purposes, the farming process has been divided into three stages of 12 months. The
first 12 month period is production from egg to finished smolt. After this, 24 months of on-growing in
the sea follows. After the on-growing phase is over, harvest takes place immediately (illustrated as
AMonth 370). I n a steady state there wild.l at
in their life cycle. Capital expenditure is assumed equal to depreciation for illustration purposes. The
working capital effects are shown above on a net basis excluding effects from accounts receivables
and accounts payables.

At the point of harvest there has been costs to produce the fish for up to 36 months, some costs to
produce the smolt two years ago, further costs incurred to grow the fish in seawater and some costs
incurred related to harvest (O0Month 370). Sal
(represented by the green rectangle).

Cash cost in the period when the fish is harvested is not large compared to sales income, creating a
high net cash flow. If production going forward (next generations) follows the same pattern, most of
the cash flow will be reinvested into salmon at various growth stages. If the company wishes to grow
its future output, the following generations need to be larger requiring even more of the cash flow to
be reinvested in working capital.

This is a rolling process and requires substantial amounts of working capital to be tied up, both in a
steady state and especially when increasing production

Source: Marine Harvest
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Financial Considerations
9.1 Working capital
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The illustration above shows how capital requirements develop when production/biomass is being
built from 0 s ¢ r alh ghasé 1, there is only one generation (G) of fish produced and the capital
requirement is the production cost of the fish. In phase 2, the next generation is also put into
production, while the on-growing of G1 continues, rapidly increasing the capital invested. In phase 3,
G1 has reached its last stage, G2 is in its on-growing phase and G3 has begun to increase its cost
base.

At the end of phase 3, the harvest starts for G1, reducing the capital tied-up, but the next
generations are building up their cost base. If each generation is equally large and everything else is
in a steady state, the capital requirement would have peaked at the end of phase 3. With a growing
production, the capital requirement will also increase after phase 3 as long as the next generation is
larger than the previous (if not, the capital base is reduced). We see that salmon farming is a capital
intensive industry.

To equip a grow-out facility you need cages (steel or plastic), mooring, nets, cameras, feed
barge/automats and boats.

Source: Marine Harvest
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Financial Considerations
9.2 Capital return analysis

Investments and payback time (Norway) - assumptions

- Normal site consisting of 4 licenses

- Equipment investment: MEUR 3.5 - 4.5

- Number of licenses: 4

- License cost (second hand market) MEUR: 40 (~MEUR 10 per license)
- Output per generation: ~4 000 tonnes gwt

- Number of smolt released: 1 100 000

- Smolt cost per unit: EUR 1

- Feed price per kg: EUR 1.3 (LW)

- Economic feed conversion ratio (FCR): 1.2 (to Live Weight)

- Conversion rate from Live Weight to gwt: 0.84

- Harvest and processing incl. well boat cost per kg (gwt): EUR 0.4

- Average harvest weight (gwt): 4.5kg
- Mortality in sea: 15%

- Sales price: EUR 5.5/kg

To increase capacity there are many regulations to fulfil.

In this model, we focus on a new company entering the industry and have used only one site for
simplicity. Most companies use several sites concurrently, which enables economies of scale and
makes the production more flexible and often less costly.

Also for simplicity, in this model smolts are bought externally. Smolts are usually less costly to
produce internally, but this depends on production quantity.

The performance of the fish is affected by numerous factors including feeding regime, sea water
temperature, disease, oxygen level in water, smolt quality, etc.

The sales price reflects the average sales price from Norway over the last five years.

Source: Marine Harvest, Kontali Analyse
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Financial Considerations
9.2 Capital return analysis

Payback time varying sales price Payback time varying licence cost
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Because of the simplifications in the model and the low, non-optimal production regime, production
costs are higher than the industry average. Due to high entry barriers in terms of capital needs and
falling production costs with quantity, new companies in salmon production will experience higher
average production costs. During the production of each harvest the working capital needed at this
farm, given the assumptions, would be peaking at around MEUR 12 (given that the whole harvest is
harvested at the same time).

With a sales price at the average level in the period 2013-2017, payback time for the original
investments would be around 9.5 years. This result is very sensitive to sales price, license cost and
economic feed conversion ratio (FCR).

The sales price of EUR 5.5/kg is based on the average price in Norway in the 5-year period 2013-
2017.

Source: Marine Harvest
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Financial Considerations

9.3 Currency overview

Norwegian exposure vs foreign currency®

Traded currency

Local currency

Others
5% Others
NOK 17 %
15%
usD
4%
IPY
4% _/
:;J; SEK_f
4% EUR
usD GBP 62%
25% 6%

Exporters deal in the traded currency, while the customer has an exposure to both. For example a
Russian processor trades salmon in USD, but they sell their products in the local currency, rubles
(RUB).

Most Norwegian producers are exposed to currency fluctuations as the majority of the salmon they
produce is exported. Most of the salmon is exported to countries within the EU and traded in EUR.
The second largest traded currency is USD. Some players in countries in Eastern Europe, the

Middle East and some Asian countries prefer to trade salmon in USD rather than in local currency.

The price of salmon quoted in traded currency will compete with other imported goods, while the
price of salmon quoted in local currency will compete with the price to consumers of products that
are produced domestically.

There is a currency risk involved in operating in different currencies, and therefore many of the
largest industry players hedge currencies often with back-to-back contracts. The currency risk
arising from salmon sales denominated in the traded currency is usually absorbed by the exporter,
while the currency risk in local currency is absorbed by the customer.

Source: Kontali
Note: (1) The table shows exposure against local currency weighted against total export volumes
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Financial Considerations
9.3 Currency overview

Exposure against local currency 1 2017

Norway Chile

Others Others

usD usD
6% JPY 42 %
pY 3%
4525'( RUB
EUR 8%
4% 62%
GBP
6%

17 %

Europe is the largest market for Norwegian produced salmon, so EUR is the predominant currency
for Norwegian salmon producers. Russia is an important salmon market, however, due to the trade
sanctions the exposure to the Russian RUB is limited. Other markets have therefore recently
increased its direct exposure.

Key markets for Chilean produced salmon are the USA and Brazil, so exposure to USD and BRL
(Brazilian real) in local currency terms is followed closely. The exposure to RUB has increased over
the years as the Russian market has become more important for Chilean exporters.

Feed production: Currency exposure

The raw materials required to produce feed is as a rule of thumb quoted in USD (approx 70%) and
EUR (approx 30%), based on long term average exchange rates. The raw materials generally
account for 85% of the cost of producing feed. The remaining costs, including margin for the feed
producer, are quoted in local currency.

Secondary Processing: Currency exposure

The biggest market for value added products is Europe, hence the vast majority of currency flows
are denominated in EUR, both on the revenue and cost side. In the US and Asian processing
markets currency flows are denominated largely by USD and EUR on the revenue side whilst costs
are denominated in USD, EUR and local currency.

Source: Kontali
Note: (1) The table shows exposure against local currency weighted against total export volumes
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Financial Considerations
9.4 Price, cost and EBIT development in Norway

Norwegian profitability over time
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A falling trend in the price of salmon from 1993-2004 was due to supply growth being higher than the
structural growth in demand.

As a result of the cost benefits of industrialisation, consolidation and economies of scale, combined
with improvements in the regulatory framework and fish health improvements, the cost curve also
had a falling trend in this period.

In the last decade product innovation, category management, long term supply contracts, effective
logistics and transportation has stimulated strong demand growth for salmon, in particular in the
European markets. In recent years, costs have trended upwards due to several factors including
rising feed costs, biological costs and more stringent regulatory compliance procedures.

The average EBIT per kg for the Norwegian industry has been positive with the exception of a few
shorter periods. The last 10 years it has been EUR 1.3 per kg in nominal terms (EUR 1.6 per kg the
last 5 years).

Source: Kontali Analyse, Norges Bank, NOK has been converted to EUR using the historical yearly foreign exchange rate
found in the Appendix
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09 Financial Considerations
9.5 Effects of geographical diversification

Operational EBIT/kg

3,50 8
=
3,00 ;5
2,50 <
6 .2
2,00 £
& 5 2
S 150 2
® 1,00 4§
=
E 050 g
: 1 1 > ¢
i n 9
>
2013 2014 2015 2016 2017 2 &
(0,50) S
1 [ =
1,00 €
(1,00) -
(1,50) 0

s Norway B Chile e UK s Canada = |reland me Faroe Islands == Average price

The illustration above depicts Marine H a r v eperfordnance across different countries over the last
5 years. In all regions, the biological risk is high and this impacts cost significantly from period to
period. The variance in EBIT per kg is high, however, the geographic specific risk can be diversified
with production across regions.
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Barriers to Entry i Licenses

Due to biological constraints, seawater temperature

requirements and other natural constraints, farmed salmon is
only produced in Norway, Chile, Scotland, the Faroe Islands,
Ireland, Iceland, Canada, USA, Tasmania and New Zealand.

Atlantic salmon farming began on an experimental level in the
1960s and evolved into an industry in Norway in the 1980s and
in Chile in the 1990s.

In all salmon producing regions, the relevant authorities have a
licensing regime in place. In order to operate a salmon farm, a
license is the key prerequisite. The licenses constrain the
maximum production for each company and the industry as a
whole. The license regime varies across jurisdictions.
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Barriers to Entry i Licenses
10.1 Regulations of fish farming in Norway

License and location

Fish farming companies in Norway are subject to a large number of regulations. The Aquaculture Act
(17 June 2005) and the Food Safety Act (19 December 2003) are the two most important laws, and
there are detailed provisions set out in several regulations which emanated from them.

In Norway, a salmon farming license allows salmon farming either in freshwater (smolt/fingeling
production) or in the sea. The number of licenses for Atlantic salmon and trout in sea water was
limited to 1015 licenses in 2017. Such limitations do not apply for licenses in fresh water (smolt
production), which can be applied for at any time. Farming licenses in sea water can use up to four
farming sites (six sites are allowed when all sites are connected with the same licenses). This
increases the capacity and efficiency of the sites.

New licenses in the sea are awarded by the Norwegian Ministry of Trade, Industry and Fisheries and
are administered by the Directorate of Fisheries. Licenses can be sold and pledged, and legal
security is registered in the Aquaculture Register. Since 1982, new licenses have been awarded only
in limited years.

The production limitations in Norway are regulated as "maximum allowed biomass" (MAB), which is
the defined maximum volume of fish a company can hold at sea at all times. In general, one license
sets a MAB of 780 tonnes (945 tonnes in the counties of Troms and Finnmark). The sum of the MAB
permitted by all the licenses held in each region is the farming company's total allowed biomass in
this region. In addition, each production site has its own MAB and the total amount of fish at each site
must be less than this set limit. Generally, sites have a MAB of between 2.340 and 4.680 tonness.

The Norwegian coast was on October 15" 2017 divided into 13 geographical areas of production.
The level of sea lice in these areas decide if the MAB can increase, stay the same or decrease in
these areas. At the end of 2017 the government announced the condition for growth on existing
licenses. 8 of 13 areas were defined as fi g r eand ¢an grow by 6 % every second year. All
companies were offered a 2 % growth on existing licenses, in addition to a maximum 6 % growth for
sites complying with very strict environmental standards.

The government announced their plan for the auction of new licenses early 2018. The auction is
scheduled to be held before summer, and there are approx. 15 000 tonnes available in the auction.

In total, the growth in all production areas could represent 23 870 tonnes, depending on the upcoming
auction. This include both growth on existing biomass and the auction.

2 of the 13 areas were defined as il r eird2017. Due to implementation of different models and the
new system, reduction in production capacity will not be imposed before 2019.
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Barriers to Entry i Licenses
10.1 Regulations of fish farming in Norway

Access to licenses

Until November 2015, a company had to apply for approval from the Government if they got control of
more than 15% of the total licenced biomass in Norway. Such approval could be given if specific
terms regarding the applicantés R&D activity, fi
were met. This act on ownership limitation was removed in November 2015 but it is still the case that

no one company in the industry can control more than 50% of the total biomass in any of the regions

of the Directorate of Fisheries.

The figure below depicts an example of the regulatory framework in Norway for one company:

A Number of licenses for a defined area: 5
- Biomass threshold per license: 780 tonnes live weight (LW)
- Maximum biomass at any time: 3,900 tonnes (LW)

A Number of sites allocated is 3 (each with a specific biomass cap)
In order to optimise the production and harvest quantity over the generations of salmon, the
license holder can operate within the threshold of the three sites as long as the total biomass in
sea never exceeds 3,900 tonnes (LW).

A There are also biomass limitations on the individual production sites. The biomass limitation varies
from site to site and is determined by the carrying capacity of the site.

Maximum
GEOGRAPHICAL biomass at
AREA any time 3,900
tonnes
(5 licenses)

Site 1
- Allowance for use of 2 licenses
- Max 1,560 tonnes

Site 2
- Allowance for use of 5 license
- Max 3,900 tonnes

Site 3
- Allowance for use of 4 licenses
- Max 3,120 tonnes
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Barriers to Entry i Licenses
10.1 Regulations of fish farming in Norway

Average harvest per standard license 2017
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The graph above shows the harvest per license in
2017 for the Norwegian industry as a whole and for
the largest listed companies. The graph is organized
by highest harvest quantity.

Because of the regulation of standing biomass
(maximum allowed biomass - MAB) per licence (780
tonnes LW), the production capacity per licence is
limited. Annual harvest quantity per license in
Norway is currently at about 1 025 tonnes gwit.
Larger companies typically have better flexibility to
maximise output per license which means that the
average harvest figure for the industry as a whole is
normally lower than the figure for the largest
companies.

Source: Marine Harvest, Quarterly reports Q4-17, Directorate of Fisheries

Number of grow-out sea water
licenses for salmon and trout in
Norway:

A

v D D>y D D> D> D

2007:
2008:
2009:
2010:
2011:
2012:
2013:
2014:
2015:
2016:

2017

929
916
988
991
990
963
959
973
974
990
: 1015

72 Salmon Farming Industry Handbook 2018

B marineharvest



Barriers to Entry i Licenses
10.1 Regulations of fish farming in Norway

Estimated MAB-utilisation in Norway 2008-2017
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The maximum production of each industry player is set by the ¢ 0 mp a totaldVAB. However, the
production varies due to productivity, fish health, sea temperature and other conditions. The total
production of salmon and trout in Norway has increased over recent years.

December 22" 2017 the Norwegian Government announced the conditions for growth on existing
licenses. Marine Harvest purchased 2 % growth on every license in i g r eageasdof production.
This growth represent 1404 extra tonnes. In total, the different players in the i g r e @&ea®
purchased 7897 tonnes.

Sites that complied with very strict environmental standards were offered additional growth. The
conditions for this growth are A) below 0,1 lice every counting for 2016 and 2017 in the period April
1th i September 30th and B) a maximum of one treatment during the last cycle of production. For
sites meeting this standard a maximum of 6 % growth was offered, regardless of the general
situation in the different production areas. Out of the total 887 tonnes applied by the

industry, Marine Harvest purchased 135 tonnes.

Source: Kontali Analyse
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10 Barriers to Entry i Licenses
10.1 Regulations of fish farming in Norway

Closed production in sea

Marine Harvest has applied for licenses for three different systems for closed production in the sea. The Egg
(A) is 44 meters high and 33 meters wide, and 90% of the structure will be underwater. The Marine Donut (B)
is 22,000 m3 with high circulation. Salmon farming in rebuilt bulkships (C) with 70 000 m3 fish tank volume, is
designed for more open waters.

In November 2015 the Norwegian Government announced a new category of licence. Development
licenses are intended to motivate investment into new farming technologies. Development licences
allocated are free of charge for up to 15 years. After that, if the project is carried out in line with the
set criteria, the licences could be converted into commercial licences at a cost of NOK 10 million.

By the deadline for applications, 105 concept applications had been submitted, out of which 13 have
been approved and 30 denied. The concepts mainly vary in their exposure to the sea, open vs.
closed structure, and between submerged and unsubmerged solutions.

Marine Harvest has applied for five different projects with a total of 70 licences. So far The
Norwegian Directorate of Fisheries has decided that i T HEeg gand i Ma r D are woneepts qualify
for the development license scheme. fi T HEeg gmas awarded 6 licenses in March 2018. It is still not
decided how many licenses i Ma r D ahre will be awarded.

Source: Directorate of Fisheries

74 Salmon Farming Industry Handbook 2018 E marineharvest



10 Barriers to Entry i Licenses
10.2 Regulations of fish farming in Scotland

License and location

In Scotland, instead of a formal license, permission is required from three institutions before setting up a fish
farming site; Planning Permission from local regional Council, a Marine Licence from Marine Scotland and a
discharge license from the Scottish Environment Protection Agency (SEPA). Maximum Allowed Biomass (MAB)
for individual sites is determined based on the environmental concerns, namely the capacity of the local marine
environment to accommodate the fish farm. As a consequence, MAB for salmon farms is not uniform and varies
at present between 100 tonnes to 2,500 tonnes depending on site characteristics and its geographic location.
Improved environmental modelling tools may now allow licenses to be issued for MAB > 2,500 tonnes.

Access to licenses

In Scotland it is legal to trade licenses and although no restriction on number is given, there is a limit on
production quantity ascribed to any one company. This limit is determined by the Competition Commission
Authorities. Licensing aquaculture operations in the UK is currently in a transitory state; all new applications
require planning application for permission to operate, as long as SEPA and Marine Scotland consent. The
granting of the planning permission is aligned to the Crown Estate lease for a 25 year period. All existing fish
farm leases without planning permission in Scotland are currently undergoing a review process which will
transfer them from the Crown Estate to local regional councils who will automatically grant a 25 year lease. Sites
with Planning Permission are not required to go through this review process.

The environmental license can be revoked in cases of significant and long-term non-compliance.
Most existing licenses are automatically renewed at the end of their lease period.

New license applications take around 6-12 months for the planning permission and around 4-6 months for the
environmental discharge license. Expansion of existing facilities is the most efficient route in terms of cost and
time, whilst brand new sites will take longer and have to go through an Environmental Impact Assessment (EIA)
process. The environmental license is charged annually at around GBP 9 000, whilst the standing rent is levied
to the Crown Estate on the basis of production levels as follows: GBP 22.50 per tonne harvested for Mainland
sites; GBP 20.50 per tonne for Western Isles sites; GBP 1 000 annual charge if no harvesting; GBP 2 000
annual charge if dormant. However a year on year increase to the dormancy charge is being introduced to
encourage the use of dormant sites. The planning permission applications are also charged at GBP 183 per 0.1
hectare of farm surface area and GBP 63 per 0.1 hectare of sea bed while the SEPA environmental license
costs GBP 4 202 for a new site.
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10.3 Regulations of fish farming in Ireland

Aquaculture in Ireland is licensed by The Minister for Agriculture, Food and the Marine, (MAFM) under the Fisheries
(Amendment) Act, 1997 and its associated Regulations which have been amended to give effect to various EU environment
protection Directives. The licensing process is complex.

The Aguaculture and Foreshore Management Division, (AFMD) of the Department manages the processing of aquaculture
licences on behalf of the Minister. The Marine Engineering Division (MED) of the Department undertakes site mapping and
provides certain technical advice on applications as well as undertaking certain post-licensing inspection duties. The Marine
Institute (MI) provides scientific advice on a range of marine environment and aquaculture matters and in the case of
applications which require Appropriate Assessment (AA) under EU Birds and Habitats Directives, the Ml prepares scientific
reports. Advice is also provided by Bord lascaigh Mhara (BIM) and the Sea Fisheries Protection Authority (SFPA). The
National Parks and Wildlife Services (NPWS) are consulted in relation to habitat protection. Inland Fisheries Ireland (IFI), An
Taisce and the Commissioners of Irish Lights (CIL) are also consulted. Where relevant, the Local Authority and/or Harbour
Authority are consulted. Land based fin fish units also require planning consent from the local authority. All applications are
released for public consultation and comment.

An Environmental Impact Assessment (EIA) is mandatory for marine finfish applications and applicants are required to submit
an EIS with their initial applications. The obligation to carry out an Appropriate Assessment (AA) applies if the application is
within a Natura 2000 site or likely to impact on a Natura 2000 site. Decisions of the Minister in respect of aquaculture licence
applications, including licence conditions where applicable, may be appealed to the Aquaculture Licences Appeals Board
(ALAB). ALAB can confirm, refuse or vary a decision made by the Minister or issue licences itself under its own authority.

Licences are typically issued for 10 years. The 1997 Act provides for licence duration of up to 20 years. Foreshore (seabed)
licences are companion consents to Aquaculture Licences. Foreshore legislation allow for leases and licences to be granted
for terms not exceeding 99 years, respectively. Terms of current licences vary between harvest output (tonnes) per annum,
smolt number input, maximum number of fish on site or a combination of these. Prior to expiry of a licence, an application
for renewal of the licence must be made. Currently the processing of a marine fin fish licence takes between 87 and 216
months. Most licences will be appealed to ALAB which can take at least a further 162 months to determine. The process of
renewing expired fin fish licences takes as long as a new application.

In 2017, the Minister for Agriculture, Food and Marine initiated an independent review of the Aquaculture licencing system in
Ireland. The report of this review was published in May 2017 with the overarching conclusion, that a root-and-branch reform
of the aquaculture licence application processes is necessary which encompasses a further 30 recommendations.

Annual fin fish culture Iicence fees for a marine bas®td finfi
each additional tonne. Foreshore rental fees are chargkd at
addi tional hectare up to 10 ha at 031.74 and each additional
for a |l and based site is 0127.97 per annum.
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10.4 Regulations of fish farming in Chile

License and location

In Chile the licensing is based on two authorisations. The first authorisation is required to
operate an aquaculture facility and specifies certain technical requirements. It is issued by
the Fishery Sub Secretary (Economy Ministry) and is granted for an unlimited time and can
be traded. From August 2016 a time limit has been set and licenses must be used or they
will expire. The second authorisation relates to the physical area which may be operated (or
permission to use national sea areas for aquaculture production). This is issued by the Sub
Secretary of the Navy (Defence Ministry). The use of the license is restricted to a specific
geographic area, to defined species, and to a specified limit of production or stocking
density. The production and stocking density limit is specified in a Environmental and
Sanitary Resolution for the issued license and according to new regulations issued during
2016, density may depend on production, sanitary and environmental conditions. For
Atlantic salmon, density ranges from 8 to 17 kg/m3

Access to licenses

The trading of licenses in Chile is regulated by the General Law on Fisheries and
Aquaculture (LGPA), in charge of Ministry of Economy and Defense. Aquaculture activities
are subject to different governmental authorizations depending on whether they

are developed in private fresh water inland facilities (i.e. hatcheries) or in facilities built on
public assets such as lakes or rivers (freshwater licenses) or at sea (sea water licenses).

To operate a private freshwater aquaculture facility requires ownership of the water use
rights and holding of environmental permits. Environmental permits are issued when
operators demonstrate that their facilities comply with the applicable environmental
regulations.

Licenses for aquaculture activities in lakes, rivers and seawater are granted based on an
application, which must contain a description of the proposed operations, including a plan for
complying with environmental and other applicable regulations. Licenses granted after April
2010 are granted for 25 years and are renewable for additional 25-year terms. Licenses
granted before April 2010 were granted for indefinite periods. License holders must begin
operation within one year of receiving a license and once the operation has started, the
license holder cannot stop or suspend production for a period exceeding two consecutive
years. Subject to certain exceptions, license holders must maintain minimum operational
levels of not less than 5% of the yearly production specified in the RCA (Environmental
Qualification Resolution). Until August 2016, all licenses not used could be kept by the
holder if they prepared an official Sanitary Management Plan. Now however operations must
begin within a time frame of 3-4 years or the license will expire.

License holders must pay annual license fees to the Chilean government and may sell or
rent their license. At the moment, no new licenses will be granted in the most concentrated
regions, Regions X, Xl, and XII (Chile is made up of 15 administrative regions).
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10.5 Regulations of fish farming in Canada

License and location

Fish farming companies in Canada are subject to different regulations depending on the geographical
area they operate in. The Federal Fisheries Act, Navigation Protection Act, Health of Animals Act and
the National Aquaculture Activities Regulation (AAR) are some of them. The three geographical areas
with fish farming are British Columbia, Newfoundland, and New Brunswick.

To operate a marine fish farm site, provincial and/or federal authorizations are required. In
Newfoundland and New Brunswick, the Provincial government is the primary regulator and leasing
authority. The Province regulates the activity and operations of aquaculture, and issues the
Aquaculture License and Crown Land lease where fish farms are located. In British Columbia both
Federal and Provincial authorizations are required. The Federal Government regulates the activity
and operations of aquaculture while the Provincial Government administers the Crown lands where
fish farms are located. Individual site tenures have a specific timeline, varying between the different
geographical areas and the provincial policy. In British Columbia, the timeline typically ranges
between five to twenty years. In Newfoundland, the Crown Land Lease for the site is issued for 50
years, but the site aquaculture license is issued for one year. Discussions are under way to this may
change to a multiyear license. In New Brunswick, individual sites are typically granted for 20 years.
All Commercial Aquaculture Licenses are renewable but may be lost or suspended for non-
compliance issues and non-payment of fees.

The production | imitations in Canada are reg t
fixed numberofsmoltper cycl e. AMABO is specific to e
Columbia. Smaller farms are typically licensed for 2,200mt. with larger capacity facilities licensed to
produce 5,000 mt. per cycle. In Newfoundland and New Brunswick, a maximum number of smolt per
cycle is given to a farm. Farms are typically licensed for 600,000 to 1,000,000 smolt per cycle in

Newfoundland, and 270,000 to 350,000 smolt per cycle in New Brunswick.

ul at e
ach Ac
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Barriers to Entry i Licenses
10.5 Regulations of fish farming in Canada

Access to licenses

In British Columbia, all permits and licenses require consultation with First Nations and local

stakeholders. The time taken to acquire licenses for a new farm can vary from one to several years.

Recently the Provincial government instituted a moratorium on new site applications. However, they

have allowed existing sites to amend their tenure size and infrastructure if specific conditions apply.
Companies can still obtain new tenures by relocat.i
safety or matters of public interest. o

In Newfoundland, proponents must submit a sea cage license application to the Newfoundland
Department of Fisheries and Land Resources for each new or acquired marine site. In New
Brunswick, companies must submit an Aquaculture License Application for Marine Sites to the
Department of Agriculture, Aquaculture and Fisheries (New Brunswick). It takes about nine months to
transition an existing site to a new owner, and approximately one year for a new application in both
places. This includes obtaining all necessary approvals and licenses, and a review from The
Department of Fisheries and Oceans (Federal). Consultation with residents, towns, development
groups and commercial/recreational fishermen is required. In Newfoundland, all new sites of the
same company must be 1 km apart, 5 km if sites are operated by different companies.

Provincial approvals can be assigned to a different operator through a government assignment
process. A company may transfer licenses to another company providing the rationales for the
assignment are supported by the government processes.
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10.6 Regulations of fish farming in the Faroe
Islands

License and location

Fish farming companies in the Faroe Islands are subject to at a large number of regulations. The
most important legislatitive instruments are the Aquaculture Act (Act No. 83 from 25 May 2009 with
latest amendments from 2018), the Environmental Act (Act No. 134 from 29 October 1988 with latest
amendments from 2008) and the Food Safety Act (Act No. 58 from 26 May 2010 with latest
amendments from 2017).

In addition to the above mentioned acts, several Excecutive Orders with more detailed provisions
covering fish farming have been issued under the provisions of the acts.

The right according to a specific license is provided for a specific geographic area and with a limit of
production specified in the individual license. The production and stocking density limit is specified in
a Environmental and Sanitary Resolution issued for each specific license. The density limit may
depend on conditions with regard to production as well as sanitary and environmental conditions.

The size of the area and density limits etc. for each of the 22 sea licenses vary greatly. The
production | imitations in the Faroes are not regul
MAB. As a consequence, MAB for salmon farms varies between 1200 tonnes and 5.800 tonnes a

year pr. license, depending on site characteristics and the geographic location of the individual farm.

In 2012 and 2018 the Government of the Faroe Islands announced revised aquaculture regulations
with the aim of securing sustainable growth in the industy and in order to implement anti-trust
regulations.

Marine Harvest Faroes is first and foremost affected by the regulations regarding anti-trust in the
Aquaculture Act. These rules sets a cap of 20% for either direct or indirect foreign ownership in
Faroese fish farming companies. If the limit is exceeded with regard to a fish farming company, the
company must adjust the ownership to be within the limit within a short deadline set by the authorities
or face possible loss of the right to conduct fish farming activities.

Marine Harvest Faroes is 100% owned by Marine Harvest ASA (NO). This ownership is protected by
transitional provisions in the Aquaculture Act, securing that the company can remain owned by a
foreign company and nontheless keep its licenses. The consequence for Marine Harvest Faroes of
the Anti-trust regulations is that the company can not expand its business with additional commercial
licenses to farm fish in the sea. Marine Harvest Faroes can however apply for development licenses
and licenses on land.
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10.6 Regulations of fish farming in the Faroe
Islands

It is stipulated in the Aquaculture Act that a fish farming company can not hold more than 50% of the
total sea licenses. The new restictions do not apply to licenses held by each individual company
today, but the new regulations specify that Marine Harvest Faroes can keep its 3 sea water and 1
smolt licenses, even though the company does not fulfill the new requirements regarding the cap on
foreignly held capital.

Access to licenses

In order to conduct fish farming activities in the Faroe Islands, the fish farming company must obtain
an authorisation from Heilsufrgdiliga Starvsstovan (The Faroese Food and Veterinary Authority) to
operate an aquaculture facility. The authorisation specifies certain technical requirements with regard
to conducting fish farming activities.

Fish farming companies with the above mentioned authorisation can apply for licenses to conduct fish
farming activities from the Ministry of Foreign Affairs and Trade. New sea licenses sea can be
awarded by the Ministry of Foreign Affairs and Trade. There is today a limit of 22 commercial sea
water licenses and no limit for licenses on land. If new licenses are to be awarded, they may be
awarded through auction.

An application for a seawater license must contain a description of the proposed operations,
including a plan for complying with environmental and other applicable regulations.

The Government of the Faroe Islands in April 2018 announced a new category of licenses, i.e.
development licenses. Development licenses are intended to motivate investment in new fish farming
technologies. Marine Harvest Faroes can due to the rules regarding anti-trust only obtain
development licenses, as the limits regarding foreign ownership do not apply to such licenses.

Licenses are granted for 12 years and are renewable for additional 12 years term. License holders
must pay an annual fee of DKK 12.000 for each individual license. Fish farming companies must also
pay a harvesting fee based on the harvesting of farmed fish. The basis for the fee is based on the
monthly quantity in weight of harvested and gutted fish, multiplied by the average international market
price in the same month.

Licenses can be sold and pledged and legal security is perfected by registration with the Land
Registry. Licenses may be withdrawn in cases of material breach of conditions set out in the
individual license or in the aquaculture or environmental legislation.

81 Salmon Farming Industry Handbook 2018 E marineharvest



82 Salmon Farming Industry Handbook 2018 E marineharvest



