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Nordic Aquafarms ςa pure-play land-based seafood developer

Å.ǳƛƭŘƛƴƎ 9ǳǊƻǇŜΩǎ ƭŀǊƎŜǎǘ Ŧǳƭƭ-cycle 
land-based salmon farming facility in 
Fredrikstad

Å99% owned by Nordic Aquafarms

ÅExpected annual production of ~1,500 
tonnes (HOG) in Phase 1 (with potential for 
further expansion)

ÅFirst release of smolt in February 2019

Fredrikstad Seafoods

ÅPlanning to build a full-cycle land-based 
salmon farming facilitiy in  Maine (US) 

Å100% owned by Nordic Aquafarms

ÅExpected annual production of ~27,400 
tonnes (HOG)

ÅExpected ready for construction in Q3 
2019 

Maine (US)

Å²ƻǊƭŘΩǎ ƭŀǊƎŜǎǘ Ŧǳƭƭ-cycle land-based 
production facility of yellowtail kingfish

Å63% owned by Nordic Aquafarms

ÅExpected annual production of ~1,100 tonnes 
(HOG), and a potential to expand to ~4,400 
tonnes (HOG)

ÅNAF owns 50% of a Maximus, the hatchery that 
produce fingerlings for SR

Sashimi Royal
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Á In 2014 Fredrikstad Seafoods initiated discussions with relevant 
authorities to allow for land-based salmon farming in Norway ςin 2016 
the company was awarded permanent licences

Á The Company has taken an active role in the development of land-based 
salmon farming in Norway

Á First release of smolt in February 2019

Nordic Aquafarms has played a vital role in the development of land-
based farming in Norway ςexpansion into the US as a natural next step

Source: Nordic Aquafarms

Á Discussions with relevant authorities initiated early in 2017 - strong 
support from both senators and governors as well as formal letter from 
the Congress

Á Project expected to move fast forward with pre-engineering and the 
completion of the ongoing process of obtaining all required permits

Á Expected ready for construction in Q3 2019

/ƻƴǎǘǊǳŎǘƛƻƴ ƛƴ CǊŜŘǊƛƪǎǘŀŘ {ŜŀŦƻƻŘǎ ƛǎ ƛƴ ŀƴ ŀŘǾŀƴŎŜŘ ǎǘŀƎŜΧΧŀƴŘ ǘƘŜ ǇǊƻŎŜǎǎ ƛƴ ǘƘŜ ¦{ ŀŘǾŀƴŎŜǎ ǊŀǇƛŘƭȅ
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bƻǊŘƛŎ !ǉǳŀŦŀǊƳΩǎ ƘƛǎǘƻǊȅ

Source: Nordic Aquafarms
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2013

2014

2014 2015 2017

2014 2016 2018

Pre-project initiated by 
Erik Heim, who had been 

working with development 
of land-based farming 

internationally for 2 years

Erik Heim establishes 
Fredrikstad Seafoods 

through Zenon Venture in 
January

Feasibility study initiated 
by Fredrikstad Seafoods

The company engages in 
work to open for land-

based farming licenses in 
Norway

Acquires 50% Maximus hatchery 
and 62.5% of Sashimi Royal

Fredrikstad Seafoods is awarded 
a research license and continues 

developing the project

Continous work with authorities 
to introduce permanent land-

based farming licenses

Development of Fredrikstad 
project continues, yet delayed 

due to a construction issue with 
contractor

First release of juveniles for 
Sashimi Royal in June 2018

Nordic Aquafarms Inc. is 
established and designing of the 

US project commences

Nordic Aquafarms is 
established by Zenon 

Venture in November with 
Erik Heim as CEO

The company and CEO 
takes active role towards 
the authorities regarding 
the development of land-
based farming in Norway

The Norwegian Government 
introduces land-based 

licenses. Fredrikstad Seafoods 
is the first applicant and is 
awarded licenses in the fall

Ground works starts in 
Fredrikstad and first sales 

contract of salmon entered 
with Prime Ocean

Construction start for 
Sashimi Royal

First harvest in Sashimi 
Royal, which enters a sales 

contract with Nordic Seafood

Contract for a property in 
Maine and DD commences
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ÅA key condition for traditional sea-
based salmon farming is water 
temperatures between above zero 
and ~18 degrees

ï Optimal temperature range for 
salmon is between 8 ς14 degrees

ÅSalmon farming requires a certain 
flow of water through the farm, 
which is a condition often found in 
waters protected by archipelagos 
and fjords

ï Often rule out coastlines for salmon 
farming

Å In addition to meeting a number of 
biological conditions to secure 
efficient production, Salmon farming 
also requires political support and an 
adequate regulatory framework

ÅAll the abovementioned factors 
result in a limited number of areas 
being eligible for salmon farming
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Source: Nordic Aquafarms, Marine Harvest Industry Handbook 2018

Natural constraints in traditional sea-based salmon farming

Water 
temperature 

between 0 ς18 
degrees

1

A certain flow of 
water through the 

farm

2

A number of 
biological 
conditions

3

Political support  
and adequate 
regulations

4

Few coastlines feasible for salmon farming

Requirement for salmon farming



Historical and forecasted supply of Atlantic salmon by country

Salmon supply growth limited by strict regulatory frameworks

Source: Nordic Aquafarms, Carnegie and Pareto Securities Equity Research, Kontali
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/!Dw Ωмл-ΩмрΥ Ҍф҈
/!Dw Ωмс-Ωнл9Υ Ҍмп҈

Some growth from other regions 
including Australia, Iceland, Ireland 
and US

/!Dw Ωмл-ΩмрΥ Ҍмн҈
/!Dw Ωмс-Ωнл9Υ Ҍн҈

Basically all available farming area is 
used, post-smolt and offshore 
initiatives are initialised to regain 
some growth

/!Dw Ωмл-ΩмрΥ Ҍо҈
/!Dw Ωмс-Ωнл9Υ Ҍо҈

Positive regulatory view on growth in 
Newfoundland. Growth in other 
ǊŜƎƛƻƴǎ ŎǳǊōŜŘ ōȅ bDhΩǎ ŀƴŘ ƭƻŎŀƭ 
communities

/!Dw Ωмл-ΩмрΥ Ҍо҈
/!Dw Ωмс-Ωнл9Υ Ҍп҈

Growth curbed by slow authorities 
(extensive bureaucracy) and a 
significant opposition

/!Dw Ωмл-ΩмрΥ Ҍос҈
/!Dw Ωмс-Ωнл9Υ Ҍф҈

New regulatory regime in place and 
under development. Expected to curb 
growth and improve sanitary 
situation. Some capacity in region XII

/!Dw Ωмл-ΩмрΥ Ҍр҈
/!Dw Ωмс-Ωнл9Υ Ҍр҈

Growth curbed by authorities to max 
3% annual growth in licenses, plus 
some growth from development 
licenses and land-basedWith limited opportunities for organic growth in sea, land-based farming increases in attractiveness
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Issues in traditional salmon farming have contributed to higher 
production costs

Source: Carnegie and Pareto Securities Equity Research, Norwegian Directorate of Fisheries
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Å Traditional salmon farming in Norway face several issues that have contributed 
to increasing production costs. In recent years, sea-lice and other biological 
challenges have been important factors in driving increasing costs in addition to 
rising feed prices

Å Land-based salmon farming is exempt from a number of issues traditional 
salmon farming meets in sea

Å Higher production costs in traditional salmon farming opens for new production 
technologies that previously had too high production costs

Several issues in traditional sea-based farming ΧƘŀǾŜ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ƛƴŎǊŜŀǎƛƴƎ ǇǊƻŘǳŎǘƛƻƴ Ŏƻǎǘǎ

Parasites and diseases

1

Escapes

2

Predators

3

Micro plastics

4

Untreated fish waste

5

Medicines and pesticides
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Strong salmon market dynamics incentivise development of new 
production technologies

Source: Carnegie and Pareto Securities Equity Research, Kontali, Nordic Aquafarms
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Å Demand growth expected to outstrip supply growth over the next years 
leading to a robust price outlook

Å Demand growth led by population growth, increasing middle class, more 
focus on health and sustainably consumption, more product development 
and improved infrastructure

5ŜƳŀƴŘ ƎǊƻǿǘƘ ŜȄǇŜŎǘŜŘ ǘƻ ƻǳǘǎǘǊƛǇ ǎǳǇǇƭȅΧΧƭŜŀŘƛƴƎ ǘƻ ƛƴŎǊŜŀǎƛƴƎ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƴŜǿ ǇǊƻŘǳŎǘƛƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎ

Å High prices and earnings for traditional salmon farming companies incentivise 
development of new production technologies

Å Several new technologies under development to increase production growth

Offshore technologies Closed technologies

Land-based full-cycleBig smolt

Examples of new salmon farming technologies under development:
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0 ς100g
0 ς9 months

100g ςmarket weight
9 ς27 months

Development in the traditional salmon farming production cycle

Source: Nordic Aquafarms
Notes: Illustrative grow-out cycles
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Basically all salmon farming 
companies have historically 

followed the traditional 
production cycle

Traditional 
production cycle

Smolt phase Post-smolt phase Grow-out phase

0 ς1,000g
0 ς15 months

1,000g ςmarket weight
15 ς26 months

0g ςmarket weight
0 ς23 months

The traditional salmon farming cycle includes farming the smolt on land up to 100g before 
releasing the fish in sea cages for grow-out

The post-smolt cycle includes farming the smolt on land up to 1kg before releasing the fish 
in sea cages for grow-out

Reduced biological risk and increased growth by decreasing the time spent in sea

Full-cycle land-based farming grows the salmon on land throughout the cycle

Mitigates the biological risks from having the fish in sea and allows full control of 
farming conditions

Production on land Production in sea

An increasing number of leading 
salmon farming companies have 
invested in post-smolt facilities

Several new establishments with 
the purpose of farming salmon 

full-cycle on land
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Land-based farming enables more efficient and sustainable transport

Source: Marine Harvest Industry Handbook 2018, Carnegie and Pareto Securities Equity Research, Fresh water institute 2016
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Norway, Iceland and 
Faroe Islands

Harvest: 1,171k tonnes
Market: 41k tonnes

North America
Harvest: 146k tonnes
Market: 445k tonnes

EU
Harvest: 175k tonnes
Market: 920k tonnes

Latin America
Harvest: 521k tonnes
Market: 141k tonnes

Russia
Harvest: 7k tonnes
Market: 68k tonnes

Japan
Harvest: 0k tonnes
Market: 58k tonnes

Australia and New 
Zealand

Harvest: 55k tonnes
Market: 54k tonnes

Other Asia
Harvest: 0k tonnes

Market: 274k tonnes

3-6 days
~USD 2/kg

5-8 days
~USD 2/kg

3-6 days
~USD 2/kg

3-6 days
~USD 2/kg

Land-based farming enables production closer to end markets, reduces overall transport costs and improves the CO2 footprint  
ĄCost effective, more environmentally friendly and improved freshness

Major producing regions, trade patterns and transport costs (Atlantic salmon)

Volume figures in HOG
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Nordic Aquafarms is taking industry leading land-based production 
technology to the next level

Source: Nordic Aquafarms, Krüger&Veolia, IAA
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Å RAS 2020 production technology will be used for Fredrikstad Phase 1 
όǳƴŘŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƛǘƘ ŜȄǇŜŎǘŜŘ ŎƻƳǇƭŜǘƛƻƴ ƛƴ vмΩмфύ ŀƴŘ ƛǎ ŀƭǊŜŀŘȅ 
used for the production of yellowtail kingfish in Sashimi Royal, Denmark

Å Leading recirculation technology, built to optimise growth and reduce 
feed conversion ratio (FCR) and mortality

Å Compact design reducing the environmental footprint (e.g. half the 
footprint compared to conventional RAS design) and wastewater 
treatment system designed to reduce discharge ςable to meet any 
environmental standard

Å Several performance improvements added by Nordic Aquafarms, 
including 99% water recirculation and automated adjustable production 
sections 

Å Building on its RAS 2020 experience from Fredrikstad Phase 1 and 
Sashimi Royal, NAF initiated a game-changing re-design project

Å The new Nordic Aquafarms technology is a three tank system bringing 
true scale to land-based with an expected production per system of 
~4,600 tonnes (HOG)

Å ¢ƘŜ ƴŜǿ ǎȅǎǘŜƳ ƛǎ ŘŜǾŜƭƻǇŜŘ ōȅ b!CΩǎ ƛƴ-house engineering team 
όƴƻǿ ŎƻǳƴǘƛƴƎ ф ŜƴƎƛƴŜŜǊǎύ ƛƴ ŎƻƻǇŜǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǇŀǊǘƴŜǊǎ 

Å Technology will be used in the US expansion

Å Patent pending for the new concept

RAS 2020 ςŎǳǘǘƛƴƎ ŜŘƎŜ ǘŜŎƘƴƻƭƻƎȅ ǳǎŜŘ ŦƻǊ CǊŜŘǊƛƪǎǘŀŘ tƘŀǎŜ мΧΧƭŜŀŘƛƴƎ ǘƻ bƻǊŘƛŎ !ǉǳŀŦŀǊƳǎ ƻǿƴ ǇǊƻŘǳŎǘƛƻƴ ǘŜŎƘƴƻƭƻƎȅ



Cutting edge land-based technology developed by Nordic Aquafarms

Source: Nordic Aquafarms
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VIDEO (CLICK)
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http://www.nordicaquafarms.com/portfolio_page/introducing-our-game-changing-design/


Several steps in the traditional sea-based production value chain 
can be excluded by using land-based production technology

Land-based production technology enables integration of value chain, 
large potential cost savings and best-in-class environmental profile 

19

VClosed production VAll under one roof

Å Closed production 
reduces the risk of 
diseases and 
parasites 
considerably

Å Production scaled 
ǎƛǘŜǎ ǘƻ ǎŜǊǾŜ άƭƻŎŀƭέ 
markets

Å All production, from 
hatchery to trucking 
located the same 
place

VProximity to market

All natural ςfree of antibiotics, hormones, pesticidesand GMOV

Best-in-class discharge treatment ς99 percent reduction
of most nutrientsV

Fully controlled production environment enabling 
optimal production and growth conditionsV

Proximity to market reducing CO2 emissions and 
improving freshness V

Closed production environment ςreduced exposure to 
parasites or diseasesV

Fredrikstad Seafoods has signed an agreement to sell their products 
with minimum 20% premium to the spot price

Land-ōŀǎŜŘ ǇǊƻŘǳŎǘƛƻƴ ƻŦŦŜǊǎ ŀ ǳƴƛǉǳŜ ǾŀƭǳŜ ǇǊƻǇƻǎƛǘƛƻƴΧΧǳǘƛƭƛȊŜŘ ōȅ bƻǊŘƛŎ !ǉǳŀŦŀǊƳǎ ŦǊƻƳ ǇǊƻŘǳŎǘƛƻƴ ǘƻ ŘŜƭƛǾŜǊȅ
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Overview of possible fully-expanded facilities in Fredrikstad

25
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6

Å bƻǊŘƛŎ !ǉǳŀŦŀǊƳǎ ƛǎ ŎƻƴǎǘǊǳŎǘƛƴƎ 9ǳǊƻǇŜΩǎ ƭŀǊƎŜǎǘ ƭŀƴŘ-
based facility for salmon production in Fredrikstad

Å Clear seawater and freshwater layers in Glomma estuary 
gives Fredrikstad Seafoods excellent water access

Å Mixing of water gives optimal brackish water and best 
growth conditions for salmon

Å In addition, Fredrikstad Seafoods is located in an area 
(Øra Næringspark) with low electricity prices giving 
considerable cost savings every year

Å Investments made to secure environmental profile, 
including fully controlled discharge and cleaning system 
maintaining optimal production conditions and densities

Completed:

Production facilities Phase 25

Smolt facilities6

Offices1

Water intake2

Production facilities Phase 13

Processing and offices4

Attractive natural conditions for land-based farming
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!ōƻǳǘ bƻǊŘƛŎ !ǉǳŀŦŀǊƳǎΩ ¦{ ǇǊƻƧŜŎǘ
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Å NAF has secured a location in Maine and plans to build a facility with a 
total expected production of 27,400 tonnes HOG p.a.

Å Previous NAF CEO and founder, Erik Heim, has moved to Maine to lead 
the project

ï The first US employee was hired in May 2018 and the Company has hired 
5 employees to date

View from Perkins Road side

Checklist for the project to be fully permitted and ready for construction 
and production:

Construction ready Expected in June 2019

Governmental permits Expected to receive permits by June 2019

Property Secured option to buy a ~223,000m2 site

Due diligence Due diligence completed in Q2 2018

Hire key staff Hired key staff during 2018


