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Abstract

The Aquaculture industry iNorway is the second largest industry and Norway is the largest
exporter of salmon in the worl@housand®f salmonfarms exists along the coastal and new
technology land based salmon farming also started in Ndowiakarmers are producing only
salmon smolts. Arctic char is another fish species tlsharvested in Norway, but the char
industry is still so young. Arctic char is celdater fish that belongs to the Salmonidae family

and can be anadromous or landlocked and can coniggldife cycle in landbased systems.

Arctic char farming is in practice in different parts of the world such as Iceland, Canada,
Sweden, and Norway. Char Genetic improvement and breeding programs were conducted
successfully in Iceland and Sweden. Iceland is the major prooiudear in the world. Klosser
innovasjon AS launched a char breeding program in 2015 in the inland county with the aim to
develop sustainable lafithsed fish farming. Arctic char is selected by Klosser innovasjon AS

as farm fish. Inland county is selecteég investors as it is rich with natural resources
(Freshwater, land, and breeding environment). At breeding, s&gewshroe is produced by
breeders forell to char farmers in the inland counties, and national and international markets.
Inland county isthe target market for the Klosser innovasjon AS. They are planning to
establish a company for char breeding projects. Arctic Red AS will be auptduture
company that will be established by Klosser innovasjon AS with the goal to maintain the
breeding poject by producing eyed roes. The company will sell the roes to char farmers so
that they will establish char farms in the inland counties. The aim of the thesis is to develop a
successful business plan for the future company. Different methods sucluaschain
analysis, SWOT analysis, value proposition canvas, and business model canvas are used to
develop a business plan. Value chain analysis gave a close overview of the activities that take
part in developing the value for the target customers. SW@lysis showed the company
cangrow in the future and fry can be a potential product in the future with eyed roes, but the
company has very few potential customers which is a threat to the sustainability of the
company. A successful business plan was dgesl for the Arctic Red AS with a yearly
budget (roundabout 2 million with the production of 1,15 mileyed roes). and future
projection after analysis by using all the abowentioned methods. The company can keep

the project by delivering the right miber of roes to target customers. The company will
produce 2,5 million eyed roes within 2025 to meet the demand for national. As market analysis

at national and international market showed the demand for Norwegian inarén



1. Introduction

The Global ajuaculture industrys developing and expandingpidly (Subasinghe, Soto, &
Jia, 2009) As it is an economically profitable industryMoreover,the World popuhtion is
increasing day by dagndfish farming will be the key source for meeting the food demands
for the growing populationn the future (Bjelland et al., 2015)Asiais the major producer of
seafood in the worldBostock et al., 2010)However, Norwegian salmon industry is
dominating worldwidgLiu, Olaussen, & Skonhoft, 201by producing and exportinigrge
numbes of salmon(Olsen & Osmundsen, 2017 conomy ancemployment rate in coastal
areas majorly depend on the aquaculture industigroni, 2®0). Aquaculture industry in
Norway is strictly regulated by laws and regulations, Ministry of fisheries is the main
regulatory authority which sets the laws and regulations for fish farramdjicensing and

work closelywith theenvironmental and ploition control authoritiegMaroni, 2000)

The salmon farming at commercial level began in 1970s with limited production sites and
has been developed and expanded rapidly along the coasi@dirveay, n.d) The Salmon
industry is facing sustainability issues from last few yeard production volumeate is
affected per yeaiMaroni, 2000) This is due tdish escape fronthe open sea cages, salmon
lice and chemical treatmer{Olsen & Osmundsen, 2017kxtensiveand nonrsustainable
development ofamon industry has led to many isswdsich areaffecting biodiversity in a
negative wayOlsen & Osmundsen, 201MNew sustainable productianethodshavebeen
developed for sustainable fish farmisgch as RASand Semi RAS. Land based RASs
sustainabletechnologywhich is usedby different countriessuch as Denmark, Sweden,
Finland, Iceland,and Norway etcLandbased fish farming has opened new doors in the
aquaculture industryl-his technology is satisfactory solutioto solve thesalmonproduction
issues As one can have a good control on internal and external environAldrdugh cost

for landbased salmon farming is higher than-baaed but with the good lice control
production can be increased and production cost can be manaegtdblishing industry near
larger consumer@jgrndal & Tusvik, 2019)

Arctic char production in Norway is low arshlmonland-based technologgan be used to
improve the char industry in Norwakrctic char isanother fish in Salmonidae family. Itas
cold-water fish and can grow &w temperature This advantage makes the char farming
attractive and gives a competitive advantage. Arctic char is a verataelaod fish due its

red meet colour and a fine taste dushortermuscle fibra. It is classified as semi fatty fish



and has high omega 3 content as compared to other fish species which people eat in Norway
and hasunique taste (Gunnarssd06). Furthermore, ch# served in different forms such

as boiled, smoked, baked di@landfeld, 1993). Arctic char farming has been started in
different countrieson commercial level,(Neil, Thompson, & Albalat, 2013)According to
Seafood Watch report Iceland and Canae the major producers of Arctic char in the world

but still production of Char is limited as compare to salmon produ@Nagc, 2019)

Klosser innovasjo\S assistghe business communitin inland region by introducing new

and innovative business ideas. Their focus is to use the natural resoulmasland region

for establishing the new industry. As Norway needs more sustainable industries to maintain
its economic position. KlossennovasjonAS introduced the idea of land based freshwater
fish farming and they took a start in 2012 and launchegtbjectarctic red (Arctic char
breeding project)land-based farmingvas selected for the inland courtgcause there is
availability offresh water, space for farming, and farmers which are interested in new farming
industry.They selected Arctic char for lafmhsed fish farming. Arctic char speciedongs to

the salmonid family that can be anadromous or landlo€keke Blixgen & Johansen, 2017)

In 2014 Klossemnovasjonstartedwo projects with the help of regional research fund Inland
and Norwegan breeding community Hamaiith the aim to produce char roe with selected
traits The second part of thproject deals with mobilization of new investors and char farmers
Klosser innovajonhas the aim testablisra newcompany foithe productioncharroe, today

they are only Klosser innovation who owned the project

In this thesisArctic Red AS ishename given tahefuture startup company with the aino
maintain the arctic red project asell eyed roe to char farmers in thiand county Moreover,
with the help oinland countythey are assistinghe newfish farmers in inlandegionto start
the landbased fish farmingJohansen, 2017)

Aims and ObijectivesThis thesis is also a part of project Arctecl,and theProject is operating
a pilot facility at RenaKlosser innovasjoS is planning tdaunch anewdaughteicompany
named a#\rctic red AS(the name useih this thesis)

The aim of this thesis is tdevelopa business plafor Arctic Red ASwhich is produang
fertilized eggs and has aim to deliver the best breed of @réicto fish farmersn inland

regionand maintain the breeding projethis thesis wil cover asmallscaleplan with as
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small investment as possible and an operation that is covering only the local farmers in the
Inland of Norway.The objectives include

1 What price do we need pereto have a positiveddance®

1 How large volume §oe produton volume)do we need to keep the operation
profitable?

1 What investments are needed for this sizep#ration(Investmentsyear)?
Why inland county for this project and how bighe& market forthe future company
in theinland region?

1 Whatshould be the products to matke business attractive roe or fry?
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2. Literature review:

2.1.1 Global Aquaculture industry and importance

Aquaculture industry haglong history. In 1980s and 1990s aquaculture industry developed
rapidly in Europe and North Ameri¢Bostock et al., 2010)In 19" centurytrout and crap
industry developeaith completecontrolled life cycle(Jones, 1987)n the year 2008Asia
produced89% sea and freshwat@quatic organisms and became the largest producer in the
world due togood aquaculture practices, economic growthpulation,and greates¢xport
opportunitesAquacul ture industry’ s suc ccempsttapl obal |
andenvironmental resourseGlobal population has been increasamgl according to research
animal protein will be the best source to maimtaie food demand in futuréccording to UN

(United nationsfood and agricultur@rganization FAQO) 37% more aquatic organisms will

be producedy the year2030,As, the Aqua culturing is the most efficient and sustaieabl

food productiormethod (MMC, 2017) By 2050,the world must produce twice as much food

in 2050 as in 2010, just to meet their needs. The potential for growth is to be found in the sea,
not on land, while less than five per cent of world food production tpke® in the sea
(Sjomatnorge, 2D1). More sustainable production methods are in demands to save the
biodiversity(Bostock et al., 2010)

Table 1: This tabke represents the different animal protein sources and compares the
production of animal protein with respect to f€stMC, 2017)

FEED PRODUCTION
8,7 kg feed 1 Kg Beef

5.9 Kgfeed 10 Kg Pork

1.9 Kg feed 1 Kg Poultry
1.2 Kg feed 1 Kg Salmon

2.1.2 Aquaculture industry in Norway

Norway has a long coastal limgsh with marine resource@jellnes, Rustad, & Falch, 2020)
There are different fish speciesathare &rmedin Norwegian aquaculture such as Atlantic
salmon (Salmo salar), Rainbow Trout (Oncorhynchus mykiss), Cod (Gadus morhua), Atlantic

halibut (Hipoglossus hipoglosussnd Arctic char (Salvelinus alpinusPther fish species
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include turbot, woffish is cold water fish and adapted to northern a(EA®©, 2005) Fish

industry is the seconldrgest industry in Norway aftéhe oil and gas industryCommercial
aquaculture farming in Norway began in the year 19Diectorate of Fisheries, Statistics

2003) with limited production sites and in 1999 salmonid production was nearly 460,000
tonnes(Maroni, 2000) I n 2013 Atlantic salmon industry
coastal areas and production of Atlantic salmon reached to 1.3 million metric tons. It is
expected that by the year 2050 Norway will produce 5 millams of fish yearly with the help

of new technologyBjelland et al., 2015)Initially, Seawater pens culturing methods &ver
popularand still used today wittmprovementgBurr, Wolters, & Barrows, 2016)n the mid

of eighteen centurthe Norway introduced strict rules and regulation tbefish farming but

the research oris industry washec ount ry’ s maj or prewaganiny and
the 20" century(Reinertsen & Haaland, 1999y 2017 Norway exported 95% farmed and

wild fish to other countries with value 92 241 million N@Kjellneset al., 2020)

Tonnes

= - gngaaﬁﬂﬁﬂii*é |

| 2}
F S FH B S & S S 5

-~ -~

Year

Figure 1. Marine aquaculture industry: It illustrated that production of salmon and rain bow
trout between years 1971 to 19@8aroni, 2000)

Salmon and rainbow trout have been dominativegish industry in NorwayMaroni, 2000)
and is important contributing factortfeec o u nt r y ' and employmen(t®arker, 2020)
The Aquaculture industry has creat@?,700 Norwegian jobsnd exported fish to 100
different countries and a key source of healthy protein productioadoswing population
(Sjomatnorge, 2011More than 80% of total aqua production in Norway consists of Atlantic
Salmon and 105% rainbow trout(FAO, 2021) Denmark and Francalso import large
numbes of productsandTrout is being exported in large quantities to Japan and RSt
2005) Fish is exported in differeforms like fozenfresh and chilled whole fishre important
exportproducts.Frozen fish exportedhostly to norOECD (the organization foreconomic
cooperation andlevelopmentcountries and Japakresh ancchilled exportedo EU. Only

10% of fish used for domestgale.Domestic marketalso hae a value for national industry.
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There are siX i s h e sates orgargzations iNorway which manages the sale of figh
domestic marketéFAO, 2021) NorwegianSalmon price in current market is 57 NOK /kg for
size 34 kilos, 58 NOK kg, and size 4b kilos, 59 NOK kg, and size 4 kilos. Salmon with

size more than 7 kg the price is 67 NOK/kg. In the global sea market price per Kg a little bit
fluctuate due to currency chan@kulbru, 2021)

- O3 - OO0 - COoO1LO 201s - O3 T

Figure 2: Weekly Salmon Export PricesThe above figure represents the average weekly
export price of fresh and chilled salmon from Norway to other courftoes the year 2017
and 2021(Skulbru, 2021)

2.1.3 Atlantic Salmon (Salmo salar)

Atlantic salmon belongs to family Salmonidae, famous as king ofAigéntic salmon is an
anadromous species and it spend a part of life cycle in sea water and other part in fresh water,
but its main growth stage take place in sea (FAO, 2005).

Figure 3: The above figure represented the Atlantic Salmon in No(N&AAFishries, n.d)

Atlantic salmon has lot of health benefds it is rich in protein, vitamin (A, D), Bl2,

antioxidantsand Omegds.It has a unique taste and color and can be served in cold and warm
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dishes. It can be enjoyed as raw, fried, bakeded, or smokedSalmon is théavorite and
famous foods item in the top sushsldes worldwidgNorway, n.d) According to a report
production of salmon at sea has decreas®tremained stable at the river level but farmed
salmon has gained the forth position in the export products in Norway and farmed salmon
production has increased as compared to wedtth(Liu et al., 2011) Salmm farming is
carried out in different areas in Norway but Hardanger fjord has the largest salmon farming
with 70,000 metri¢onsproduction of salmofHusa et al., 2014)

Figure 4: The figure represented map which shows the locations for salmon and rainbow trout
farming in the year 2004. These are the locations where farming is allowed but all the locations
were not in used in 200#iske, Lund, & Hansen, 2006)

2.1.4 Diet of Atlantic Salmon:

Wild Sal mon’ s di et romedatanseets invertebrates, ardglanktonyarmdu n g
Capelin is a preferred food for adult salmOAAFishries, n.d) Farmed Salmon are fed
nutrientdense, dry pellet@nd ingredients are fish meal, fish oil and plant proteins (such as
soy).Canadian feed manufacturers have introduced new feeds composition whéesésgh
ingredients are replaced by sustainable resources such as vegetables (less tharb28&gfish

and 70% vegetableased ingredientsjCAIl, n.d). Thes dry pellets alsdad vitamins,

minerals, pigments, amino acids antioxidant astaxanthin (to Hmshmune system The

red color of salmon is due to Astaxanthin while Wild salmon get astaxanthin by eating
crustaceangSalmonfacts, 2016)
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2.1.5 Challenges to the Salmon industry:

Norway secured a leading positiontire global market due to the natural resources, simple
and lowcost technology that is sea peHswever, nowtheindustry is facing challenges due

to the nomsustainability of he production methosl Researchers arermmerned more with the
sustainability of natural resources ahdenvironment which aratrisk due to pollution and
overproduction(Bjgrndal & Tusvik, 2017) The Salmon industry is also facing many
challenges due to fish lice and fish esnggrom opennet cages that is the direct economic

loss to the fish farmers and on the other hamndisk for wild salmon andbiodiversity.
Escapement of fish from net cageads towards hybridization of wild and farmed salmon.
Approximately 200,000 farmed salmon escaped from cages every year and this escapement
leads to issues such as competition for food and natural habitat, mating bftvwmeeth and

wild salmon gene mixing. Hybrid salmon have less productiaitgmore aggresen, andare

more vulnerable to diseases and sea parasites such as sea lice. Sea lice isthgtaatiaithes

to the skin of salmon. Due to salmon aquacultilnis parasite grew rapidly in fjords because

the salmon harvestingrovides them a great number of hosts to grow on their skingsaad

major source of parasites for wild salmons because it is reported that a great number of
parasites have been transferfein farmed to wild salmoifOlaussen, 2018}ish farmers
started to use the chemicals to control the sea lice but unfortunately on one side sea lice have
developed resistance against chemicals@ntheotherhand seacreaturs are alsaat risk

due to these chemicals. Due to these prohlémesalmon industry is not growing instead fish
farmers are facing problems and this situation is also an economic burden on them.
Researchers are looking for new ways of productiepeciallymore closd containment
facilities instead of open net cages which are less hatmthleenvironment and will solve

the problem of fish escape, sea lice and impact on wild salmaheeavironmen{Olaussen,

2018) Many researchers suggested that this industry still has the potemfraintpbutthere

is a need to develop a sustainable aquaculture sy#tatwill produce species other than
salmon(FAO, 2005)

2.1.6 Sustainable production methods

In the 1970s open net pens were constructed febasad salmon farming and still today this
farming method dominates the industjowever, Over time technology has evolved, and
different methods have been developed to get a sustainable production of large and prolonged
smoltandpostsmoltsuch as Landbased farming, offshore farming, and closed or semi

closed pendNew sustainabl@roduction methods for sea and lavaksed farming have been
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developed, such as senlosed containment systems in the sea and Recirculating aquaculture
systems (RAS) on lan@hese systemisave their own challengesgardingthe pathogenic
invasion and watr treatment. Moreover, Microbiota thesesystems is directly linked to fish
health. Atlantic salmon smolt apdstsmolthave been produced by labdsed systems and
traditional net pens are still used for falked salmo (Benjaminsen, 2021Yoday, RAS are
advancedproduction systems among fish farmers in Norway. In additilonv through
systems are also replaced by RASTNU, n.d) Today Norway hamore RAS as compared

to FTS(EY, 2019) Water recirculating aquaculture systems (RAS) are now intensively used
for the production of Atlantic salmom®It (Summerfelt et al., 2015puringthelast 20 years
Norway has gainedremendousknowledge about landased RAS Salmon farming. In
addition, other spees of the Salmonidae family have been produced on land systems
(Benjaminsen, 2021RAS facilities deal with the challenges of salmon lice and fish escape.
Salmon are anadromous species. The first phase of the salmon life cycle is conducted in land
based freshwater RAf&cilities to produce fingerlings up to size H0@ue to the controlled
environment, the production time is shorter. RAS systealisto prolong the smolt phase on
land so that they can gain more weight before transferring them to thmsed systems,

so the growth period in open sea pens will be shorter and the chance of sea lice and fish escapes
also decreased. Although RAS is a sustainable technology febéesadl salmon farming still

this technology does not attain large commercial scope. Thereégdto improve this
technology in terms of the whole fish production cycle of salmon on(Bjpdndal & Tusvik,

2017) Moreover, RAS technologies are more complexemensive foentirelife cycle on

land, Still Fish farmers looking foways to shiftentirelife cycle of salmon on landAt the
present time, only smolts production is carrying on in a Haasbd system to deal with the
challenge of salmon lice. Thenld permits are for free if farmers own the land, but the sea
permit costs millionsAs one can use national sea space for farming. This is also another factor

that influenced farmers to start farming on lg@@mmunication with Karina).

2.2 Land based fish farming

Seabased fish farming facilities are nsnstainable and there was a great neeedor
friendly aquaculture facilities. Technology made it possible and different types oftdcesedl
aquaculture facilities have been developed for securing a sustairdature for

aquaculturésnir, 2020) Landbased aquaculture systems such as RAS, -Blosugh, and
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partly RAS have been introduced for reducing the pressure on the naturahment(Zhang
et al., 2011)

Land based recirculating (RAS)and Partly RAS:

The recirculating aquaculture system technology is environmentally sustainable and has been
developed with two main objectives as Increase aquaculture productiGustaching natural
resourceg¢Martins et al., 2010)n the RAS system, water level and water parameters maintain

in a way that fish enjoys and grows well. Water recycling in RAS is dependent eanthead

for watersaving. Technical advanced RAS systems can recycle water up to 99%. These
advanced systems demand high capital costs to work due for this reason it is recommended
that smalscale production starts with theastadvanced RAS systems untiile farm can

achieve the set goalRgyeforum, 2021b)

Simplified Process Flow Diagram for
Recirculating Aquaculture Systems (RAS)

Grow-Out Tank
These are the large cullure tanks
where fish (or sholifish) are raiseod.

S

Solids Removal

Soficts. swuch as fecal matenal and
wuneaten feods are removed by
mecharnical filtration.

Fish Wastes &
Urneaten Feed

ater

Dissolved Gas Control
(Oxygenation
Beneficial bacternia conswmne ammunonia, which, The final step,. and the ial for the fish, is to
converted into nitrogen, is released harmiessly reoxygenate the cultu as it retuwns to the

into the atmosphere @Grow-out tank. Pure oxygen is injected 1o the refurning
water. Carbon dioxide is also removed.

Figure 5: RAS system: Above figurgtands forthe procesof how RAS systems works

Cleanthewater from water source enters the fish tank where fish thrives and. @.dwilters

are used to remove the solid waste from used watBiofiltration is the nexstepafter solid
removal to convert the toxic ammonia into nitratégSarbon dioxidas removedand oxygen
is addedRgyeforum, 2021b)

Advantages of Recirculating Aquaculture System (RAS) Technology

1 RAS are lanebased and closed systems with full control over cultugimgronment
that helps to reduce the risk of disease due to dloigantage farmerd o n ' t need

chemical treatments as a result healthier fish is prodideckover, improved tissue



18

composition and natural fat result in fish species because water motions in the rearing
tankshelp the farmers to exercise the f{§&nir, 2020)

1 RAS ha&no coastal line restrictioish at * s -baskdacilitiea caibe set up near
theend markewhich will reducethe cost of production and fresh fish candugplied
to market(EY, 2019)

1 RAShave advanced filtering systems that reduced water pollution by feedafssé,
andchemicals.

1 Higher nutrients recycling and proper and efficient waste managéMariins et al.,

2010) Wasteis converted intobiogas orfertilizers that are used for agriculture
production(Benjaminsen, 2021)

1 Reduce the use ofater andand for fish productionHarvesting of fish is possible
aroundthe year and fish reached to commercial size faster as compared to other
methods

1 Intensive fish production can be achid\{Badiola, Basurko, Piedrahita, Hundley, &
Mendiola, 2018)Yue toa better feed conversion ratio (FCR) in fish massloverall
production cost also reduced this is achieved due to complete control over water
temperature andfficient maintainsof optimal oxygen and carbon dioxid&nir,

2020)

Difficulties in using RAS systems

1 Technically skilled staff required RAS also have drawbacks such asemegrgy
demands, and usage of fossil fuels leads towards environmental issues, and cost of
operation also increased. Different RAS systems have been developed now which use
less energy and are more efficiéBadiola et al., 2018)

1 Electricity is needed 24/7. Highuality fish feed igequiredthat contains high protein
and fats conter(tAquacultureid, n.d)

1 Ras have more technological complextyd facilities require more capital to start up
(EY, 2019)

2.2.1 Flow through systems

Flow-through systems atgpe of landbased aquaculture systelsy, 2019) Fish farmers

use natural waterwaysid water currents to supply freshwater flow and remove waste. These
are used extensively for seafood production and use water flow for providing oxygen through

pumps or gravity and removing waste. To improve the system efficiency technologies such as
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water coolers and better be the use of feeding mechanisms can minimize the water loss
superfluous water discharge and increase biomass production efficiency. Cages are used for
finfish nearshore and ropes are used for shel(f&dafood, n.d) In Norway, Flowthrough
systems are used for smatlale lanebased freshwatdrcilities. Water from watercourses,

lakes, or groundwater is used. In these systerygen is the limiting factor for this reason

water is continuously replaced by fresh water to maintain the oxygen level in the wate
(Royeforum, 2021b)Flow-through system is used for low intensive fish farming. In these
systems, water tanks have one inlet attached to the water source and an outlet for removing
wastes. These kinds of systems are the better option for rural areas where electricity supply is
limited but the presence of reliable water sources weighing scales, and technical and fish

farming training orsite (Aquacultureid, n.d)

Table 2: Difference between RAS and FTSFThe above table illustrated the difference
between landased RAS faciliesand flow through systen{g&Y, 2019)

Recrculating Aquaculture systems (RAS) Flow through systems (FTS)

Consumption of water is minimuii®5% to 99 %of | Water consumption is high

watercan berecyckd).
Limited water recycling technology

High technological demand
Limited advanced technology

High investment
Low investment

Non-restricted tacoastal line
Due to continuous replacement of water hydro

Challenges with hydrogesulphide sulphide challenges arew compared to RAS.

Challenges inland-basedfish farming

Land-based fish farming is an advanced technology. However, this is not free from challenges
such as chemical water quality and control over microbial conditions are two major challenges
because young fish are senstito water quality. RAS facilities also suffer from mass
moralities and tainted fish meat andaorst cases suddenly thousands of salmon smolts die.
This includes microbial control and chemical water quality are the two key factors for the

sustainable prtuction of fish. Furthermore, different physical components are also important
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for the successful working of lafithsed systems such as mechanical filters,
biofilters,degassefl o r the removal of coz2, and the ‘1ta

(Benjaminsen, 2021)

2.3 Development of aquculture in Inland

Inlandis a county is the only landlocked county in Norway and covers approximately 17% of
the total area of the mainland area of Norway. This county consists of 46 municipalities. This
region is rich with natural resazgs and has strong value chains, experts, management, and
innovative companies in food production, agriculture and forestry, genetics, breeding and
reproductive technology, bioenergy, residual materials, waste management, and freshwater
management, the fdandustry, and renewable energy. Due to these reasons, the Inland Region
is ready to play a key role in developing the economy throughtdasdd freshwater fish

farming.

2.3.1 Klosser innovasjon AS

Klosser innovasjon ignnovative companyperating in inlandegion The objective of the
company igo promote knowledgbasedusiness developmeint the inland countyKlosser
innovasjorfocus ondifferent developmergrojects in the countthat has the potential to grow

and contribute t oonmykPeoff, 0.d)Theyareywso the sgaretagahance ¢ 0 n
administration of NCE Heidner Biocluster, a business cluster for biotechnology and
sustainable food productioNCE Heidner Bioclusteis Norway's leading business cluster

within thegreen bioeconomy and sustainable food produ¢Baocluster, n.d)

Klosser innovasjoiAS took theinitiative to start their own project in the inland county for the
devel opment of sustainable business project
resourcesIn 2013 there was a discussion on wteat be a potential new growth industry in

Inland County. Because there were already agriculture, wood, and other industries. The idea

of landbased freshwater fish farming was attractive for the county due to the freshwater
resources everywhere and theamd county has a lot of land for labdsed fish farming.

Arctic char fish species that belong to 8e&monidae family were chosen for labdsed fish

farming. In the section Arctic char farming | have described why this speciesigatedand

in 2014 wo projects were started I§losserinnovasjonAS.
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Projects: Arctic Red & Mobilization project Innlandet (Two projects started parallel in
2014 by Klosser innovationAS.

Partners in projects:

Inland university College

Norwegian Rgyeforum

Nord University

Aninova

Hongset Char & Tydal Char (Char breeders)

Regional research fund inland (Research grants)

= =4 4 A4 A A -

Inland county

1 NMBU (A new project partner for the genetic work)
Funding for projects: Klosser innovation AS leaderof the projects and main investansd
received partial funding from partngiRgyeforum, 2021arctic Red- a national breeding
program for Arctic char in a separate fish farm on RPnaject manager Arctic Red: Karina
Hauge Johansen

Arctic char Breeding program was sele&d towards thebest breed of Atic char that
shows fast growth rates, late sexual matuatydis well suited for production in landased
facilities besides this also started produtiorthad best quality eyed roe foremw fish farmers
to start their laneébased fish farm€har farming industry in Norwayis a small
andundevelopedndustry as compared to other countries and the reason hihsnd the
absensce of char breediagdstrict legislationn Norway.Breedirg is the keyto asucessfull
char industry in Norway. Arctic Red project receivedfitnding from project partnefsr the
construction of the breeding core, and another for making a genetic marker pathel for
genotypc of the fish.Klosser innovajon AS invests for he keeping of the fish and facility

Mobilization project where we recruit and start new char farmers

Inland county is the biggest owner of Klosser innovasjon AS and they collaborate with each
other all the timeln 2015 2018 Klosser innovatiorAS together with inland county started
projectwith the aim to establish char industry in the inland coussyconditions in Inland

are well suited foland-basedchar farming. There are few groupdmand that are interested

in charfarming but stil] there isaneed to get more investors for making projects successful.
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TheMarket for char is demanding both nationally and internationally and chahigtsprice
compared to salmon due to its unique tamte less availability in tamarket. In Norway char
need proper branding and marketing to be known by consumers as luxury fish with good
quality, unique tastand lowavailability (Tone Blixgen & Johansen, 201The plan is to be
able to deliver eye roe to new farmers from the year 2B&fject leader Mobilization: Tone
Blixgen To find and mobilize the people who want to aviag opportunityas well as guide
and helpthem to start éand-basedish farms.Arctic char breeding station has now produced
the best quality eyed roe and sell to breeddi®sy they havehe capacity to produce,15
million roes.TheGoal of the breeding programtesset upchar farms irtheinland region and

to keepthe breeding statioim economicdl sustainable conditiaIn theinland county there
are four farmers who are readyget upthe land-basedish farming by using char eyed roe
produced through breed) program Arctic Red(communication with Karina Hauge
Johansen Politicians,municipalities,andthe county want to develop the char indusamnd
land-basedaquaculture on other species like brown trout. Inland coumbgiedibly positive
Farmers neg proper license and permission from responsible departmentanfibbased

aquaculture.

1. The Norwegian Water Resources and Energy Direct@iaes permissiorio take
water from a watesource and use it for aquaculturéey will see if your water intake

will have any effects on oth@arametesor anyimpact on fauna or flora.

2. The aquaculture permit: being allowed to késp andbeing allowed to have emission
in the waterrecipient Nitrogen and phospgite are the mairemissionthat comes
through thfeed andcan be polledto a freshwater source. Algae and bacterial likes

it. Therecipientmust be able to tolerate the amount.

Getting the license is a long and detailed procedure, the whole planning of buildinglitiye fac
and how you are going to clean the water must be desciibbethe document
(Fiskeridirektoratet, 2022)

2.4 Arctic char (Salvelinus alpinus)

2.4.1 Geographic distribution:
Arctic char is circumpolar in distribution, found in arctic, sula, boreal, and temperate

climate regions. It lives normally above the Arctic circle. Different populations of Arctic
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chararefoundedin many rivers, in different parts of Europe such as Southern Greenland,

Iceland, and the northern part of Norw@itimarken, n.d)

2.4.2 Biology

Arctic char (Salvelinuslpinus) is freshwater that belongstte Salmonidadamily which
consists of 36 species, but arctic char is studied most out of all these fisls §glerreetsen

et al., 2003)It is also distinct from other species in body shape beadthas larger jawsral

wider headgDennert May-McNally, Bond, Quinn, & Taylor, 2016)They show different
lifestyle patterns for example they can be eittieadromous or can be landlocked (spend their
whole life cycle in the freshwater). Phenotypically they resemble salmon but genotypically,
they arecloserto lake troutArctic char showslistinct colorpatterns for example pale pink to
silver or bright red. Color variatiorerelinked to environmental conditions and time of the
year.Farmed char has red skin colour while wild char has siki@rcolour (FCI, 2008) It is

cold water fish and can grobetween 9and12 degrees Celsius It is the only fish in the
Salmonidae family that can grow even at 0 degrees CélRne Blixgen& Johansen, 2017)

But it can grow best at 12 degrees Celsius because at this temperature it shows good growth
rates, use the feeditt best,anddisease and fungus growth riskalso reduce@FCl, 2008)

In Norway arctic Char has tweategories seehar that migrate tthe ocean for food search

and freshwater for spawning. Landlocked or stationagtidéchar that spend wholife in
fresh watel(Sandlund et al., 1992)

Figure 6: Arctic char: Phenotypical different types of Arctic cltatbert, 2021)
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2.4.3 Feed of Arctic char (Salvinus alpinus)

Wild char feedingpattern: Arctic charfeeding patterndepends on the seas@ssin summer
they prefer surface insects and fish while in autumn they prefer to feed on littoradanth
zooplanktor{Gregersen, Aass, Vgllestad, & L'Alend, 2006)It is carnivopus. According

to anotheresearcharcticchar feedenaquatic insects, salmon eggs, snails, small crustaceans
and fish in the late spring and summand in the winter month&voritefood is
zooplanktonfreshwatershrimps,and small fish. Char that is found in late summer or fall is

more delicious, has more flavour and(®iCI, 2008)

Farmed char feedingArctic char demands a food that is richpiotein.Feed Manufacturers
are making feed for arctic char that exactly maszaiutritional requirements. Feed is in the
form of dry pelletsandthe main ingredients include fish meal, fish,alssential vitamins,
minerals, and carotenoids. Now manufacturers are replacing thieagl ingredients with
vegetablebased resourcd€AIA, 2018). Feedingcostsare50-70% of the total production
cost of Arctic charTo have an economically successful industry ther@nged to reduce the

feeding cos{Bjornsdottir, Bréinas, & Sigurgeirsson, 2015)

2.4.4 Arctic char as food fish

Arctic char has a unique and different taste because its taste has a combination of both salmon
and trout. Compared to salmon and trout meat has finer flakes with flesh color that ranges
from deep red to pale pink, but the taste remains the same in both cases. Moreover; the high
fat portion keeps the meat tend@eafoodsource, 2014RArctic char is famous among
Norwegian chefs due to its good taste and fine texture. Arctic char can be included in gourmet
meals. This fish can be roast or baked, warmed and cold smokedneetl\sih fresh salad

and white wine a complete diet with good flavor teste(villmarken, n.d)

Table3: Nutritional values The above table represents some nutritional facts about the Arctic

char as food fish(seafoodsource, 2014)

Calories 1549
Fat Calories 73
Total Fat 8.1¢g

Protein 20.2 ¢
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Omega 3 1.69

2.4.5 Char as a farming fish

Arctic char Galhelinus alpinu3 is the only species in tigalmonidae that grows best in low
temperature, sustainable culture condsi@nd landlocked. This feature makes them highly
desirable to aquacultur@Burr et al., 2016) Char can grow at lower temperatures. This
property makes it suitable for farming economically because there is no need to invest in
heating the water. Due to its jerty, it grows in cold water, this is beneficial from a
competitive point of view and business will be protected from the farmers that have fish
farmers in a naturally warmer environment. In the case of the salmon farming density of fish
have a direct imgct on growth but arctic char is a fresh and calm fish that can enjoy living at
higher fish density. This point is also economically beneficial, and farmers can produce more
fish in the fish farm®lant (Johansen, 2017Arctic char is suitable for farming due to its
flexible culturing conditions as compared to other salmonid species. Fluctuations in culturing
environments such as high densitiesnperature vacillation, and water quality have no
considerable influence on their growth. The choice and Fish wise program also declared it the
best choice for lanttased fish farming (RAS). Salmon shows a slow growth rate and risk of
death in high stodkg densities while char can enjoy equally in high stocking densities. These
properties make it favorable for fish farming out of all SalmongteiegNeil et al., 2013)
Salmon species cannot bear water fluctuations and an elevated risk of death. However, char
species can survive in sligbhanges in water quality. Although char is a small industry in
Norway, national market demands are high and there is a need for more production of this
fish. Sweden, the EU, Austria, and Germany offer the International market for Norway s char
products ad there is a need for more char products irfuhee (Rgyeforum, 2021a)ranks

and raceways onshore are used for farming char with less pollution discharge while for salmon
raised in opemet pens in coastal areas chance of fish escape and disease are more compared

to Arctic char(EDF, n.d).

2.4.6 Production of char world wide

Arctic char renowned since the 1980s as farmed species at a pragrassibolmer &
Burnell, 2021) Arctic char farming has been started in different countries such as Iceland,
Canada, Sweden, Norway, and the unis¢éakes(FCI, 2008) but the industry is highly
regulated so that overexploitation of this fish species can be aydidéct al., 2013)Arctic

char farms exist also in the United Kingdom, Austria, and Italy but according to the Seafood
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Watch report, Iceland and Canada are the major producers of Arctic chamwiartth (AAC,

2019) Cha has a complex genetic makeup but different countries such as Canada, Iceland,
and Sweden have started different breeding programs to get the traits that are fawarable
suitable for culturingDolmer & Burnell, 2021)

Table4. Arctic char production in the year 2018 hetableshows that Iceland was the major
producer of Arctic Char in the year of 20{Bolmer & Burnell, 2021)

Name of countries Production of Arctic Char in (%)
Iceland (~60%)

Sweden (~27%)

Norway (5%)

Canada (3%)

Austria (3%)

Swedenis producingapproximately 1700 tonnes of Arctic channually. Arctic char
production is15% part of the fish production in Swed€Barlberg, 2016) In Sweden
production usually takes in net cages in oligotrophic lafi@simer & Burnell, 2021)
Canadian Arctic char industry is still a small industry and char farms are found Yukon
Territory, Nova Scotia, New Brunsek, Newfoundland, Quebec and Manitdi@har, 2014)
Arctic char production is also preferaldgntinuedin North Canada because it is fresh eold
water fish. Canada arctic char industry is producing both @eggsmature fish which they are
also exporting to other countrie&ccording to a repoytapproximately 500 mof char is
produced by Canada annuallg@dian Arctic char production is round about S0QMBA ,

2014) Farming of Arctic Cham Icelandis regulated by different departments such as federal,
andregional authoritiegFCI, 2008). Icelandic aquaculture has intensive Hraged flow
through farms and used brackish watdiZ7degrees Celsius ftire production of Arctic char
(Dolmer & Burnell, 2021) To improve the production of Arctic char Icelandic government
has started genetic improvement and breeding programs in 1992. This progndeato
develop strains that hawebetter genetic makeup fdast growth rate and slowed sexual
maturation. This program has improved production and it was doubled withirext five
years from 1992 to 1997. Iceland produced 50% of the total Arctic char production in the
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world (Heimisson, Arnason, & Olafsdottir, 201@)he US marketplace imports Arctic char
mainly from Iceland(MBA, 2014). Sambherii is the largest producer of Arctic char in the world
and produced 3,800 tonnes annually. Iceland exports fish farm products oénalod about

25 billion Icelandic kronefMcDonagh, 202Q0Due tothehighest market demand for Icelandic
Arctic char it is expected that Arctic char production in Iceland will be doubled in the next
five years and this trend will continue in the fut(@alsgaard et al., 2013)

gutted fist Production of main aguaculture species in Iceland
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2010 2011 2012 2012 2014 2015 2016 2017 2018 2019 2020

Salmon m Arctic char m Rainbow trout

Figure 7: Production of main aquaculture species in Icelandrctic char is the second
largest farming species in the lmed and salmon is produced most and rainbow trout produced
least(Dalsgaard et al., 2013)

US, Austria, Ireland, and the united kingdom are among the countries that export Char to meet
the marketlemand AAC, 2019) By the year 2010 Iceland has become the major producer of
farmed Arctic char and produced 3500 metric tons of arctic char, Norway produced 421 metric
tons, united states produced 100 metric {dlesl et al., 2013)Approximately 8 thousand tons

of Arctic char were produced in the year 2013 and 50% of this production took pleekand
(Heimisson et al., 2016peafood Watch reports that global production of farmed arctic char
between the years 2012 and 2016 had been increased to 25% and 85% of the farmed char rated
as Best Choice by Seafood Watch and 80% of this hrgldy fish supplied biceland(AAC,

2019) Arctic Char industry still is a niche industry and its annual production overall world is
about 5000 metric tons 60% of production takes placeeiahd and the rest 40% in the other
countriegDalsgaard et al., 2013)

Table5: Farming of Arctic char in Europe (tonnes)The table represents the production of
Arctic char in different countries of Europe from the year 2010 to 2019/ Iceland is the only
countrythat continued to be thenajor producer of Arctic char and second largest producer
was Sweden but in 2018 and 2019 production is not calcyiatddnd, 2021)
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Country 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Austria 45 116 120 142 151 208 193 237 272 266
UK 14 13 11 11 10 11 41 61 20 25
Faroe Islands 1791 - - 72

leeland 2427 3.021 3.089 3,215 3411 3.937 4,084 4,454 4,914 6,322
Italy 135 99 148 165 16 33 - 28 22

Norway 492 276 309 281 285 257 333 341 288 519
Sweden 1,307 1,128 1.849 1,808 1.644 1675 1,760 1,310

2.4.7 Arctic char farming in Norway

Charfarming in Norway has been started years ago and the main farming sites are in Nordland
county (freshwater as well as seawater) but the industry is young in Norway as compared to
other NordiccountriegSjomatnorge, 2011T hereare five mediunsized and couplef smalt

scale farms (communication with Karina Hauge Johansen) producing Arctic char because
recirculating aquaculture systems are very rar@&lanway (Skybakmoen, Siikavuopio, &
Seether, 2009)n the year 2010lorway waghesecond producer of Arctic char (421mt) after
Iceland (3500nt) (Neil et al., 2013)

Table 6: Production of Arctic char: The tablebelow shows the number of Arctic chars in

tonnes with respect to years. The table contains information about char production between
the years 2010 and 2019.

Year of Production Arctic char production (tons/ metric tons)
2010 492 tons
2011 276 tons
2012 309 tons
2013 281 tons
2014 285 tons
2015 257 tons
2016 333 tons
2017 341 tons
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2018 288 tons

2019 519 tons

Although Norway's main aquaculture sites are along the western and northern coast but still
Norwegian fish farming industry looking forward to making the Telemark a leading inland

arctic char farming center iorway (USN, 2018)

2.4.8 Char Market and Products

Char is available both fresh ( Fillets and whole) and frozen ( Fillets,-aalded, whole) and

can be served as smoked, baked, and raked (fishchoice, 202Q)Icelandis the major
producer of chaand Europe; Nordic countries and the United States offer a great market for
the Icelandicchar (Dalsgaard et al., 201.3nited Kingdom (UK), Denmark, Germany,
France,and Swederare the top importing countries of Arctic char. Greenland, Poland,
Taiwan and Portugal are among the smiaporters(AAC, 2019) Europeand United States
offer the main markets for fresh or frozen Arctic char fillets and the price for fillets currently
is10-13€ / KDnplsgaard et al., 2013)

Arctic char exports by products
(Volume)
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® Frozen whole and fillets = Smoked Fresh filleis Whole fresh

Figure 7: Market for Arctic Char : This figure represents the exports of Arctic char in

different product forms by volume in metric tonng$eimisson et al., 2016)

Arctic char that is exported by Iceland and Norway are sold in US grocery stores and
restaurants. According to purchasing power and population, the US seafood market is the
largest market in the world artde US seafood market is the perfect market for Arctic char.

UK and France also serve Arctic char in their restaurastsurant§AAC, 2019)
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Top global countries importing processed Arctic Char, 2017-2018

Import value (Canadian Import quantity
dollars) (kilograms)

Import price (Cans/kg)
Country 2017 2018 2017 2018 2018
United Kingdom 3,413,450 3.698.170 698,887 768,275 4.81
Denmark 3,146,953 3,345,510 404,971 383,363 8.73
Germany 353,998 2,707,164 75,420 629,298 4.30
France 1,447,170 1,807,495 209,456 314,403 5.75
Sweden 1,446,255 1,177,835 191,458 146,712 8.02
Metherlands 628,257 381.035 82,313 50,129 7.60
Belgium 319,940 281,035 50,287 40,963 6.86

Figure 8: Arctic char imports:the above table shows the top five countries which imported
Arctic char in processed forin the years 2017 and 2018AC, 2019)

Arctic char i s not av ai xpenbiveisidueto High groduston k e t
cost)as compared tealmon The market price of char products is much higher compared to
salmon. Distributors can buy whole fish from producers at 80 NOK/kg (Communication with
Karina Hauge Johansergalmon is easilavailable in the domestic and international market
and the production rate is also high compared to Arctic char. In the year 2021, the {hréce of
whole salmon was NOK54.99/W§OK54.99/kg (FishfarmingExpert, 2021)In the period
January 10th-January 18 2022price for fresh salmoMNOK 72.05 per kilo,frozen salmon

at NOK 65.97 per kd (Sivertstal, 2022)

2.5 Importance of Breeding programmes

Breedingprograms & conducted to select the genetically desired traits of organisms, but
selective breeding practices are still limited in aquaculi@revanne et al., 2018pifferent

fish breeding programs are imggess in differenEuropeancountries with the aim athe
fastest growth ratand better feed utilization because this factor is directly linked to economic
and business grow{Carlberg, 2016)Breeding programs have helped the researcher to select
the traits which show a high growth rate, disease resistgoaéty (Chavanne et al., 2016)

high reproductive output, delayed maturation and high food conversation ratio, and high
market value. Breeding improves flesh quality and disease tolerance can be increased Breeding
programs in Norway started in 1971 with Atlantic salmon and rainbow trout. The breeding
goal for the first two generations was growth rate and delayed maturation and the fifth
generation s goal was disease resistance andyuaél (Holum, n.d) Atlantic salmon is the

best example withan enhanced pmruction rate (Fjalestad, Moen, & Gom@&Raya,

t
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2003)Thereare two institutions in Norway where selective breeding programs take Plaee.

is the Department of Animal Genetics and Breeding, Agricultural University of Norway
(Trygve Gjedrem & Neevda 1979) Norsk Lakseavl AS (Norwegian Salmon Breeding
Company Ltd) or NLA runs the National Breeding Programme in Norway and thberoesfit

ratio is approximatelyl:15 (T Gjedrem, 2000)Arctic char is another salmonid species
selected fobreeding programs. For example, the Swedish breeding program have been started
40 years ago with the aim to select the better traits such as fast growth rate, disease resistance,
and delayed sexuahaturity (SLU, 2021) Icelandic char prduction dominating the global
industry due to its better genetic and breeding programs. Klosser innovasjon AS has also
started a national Arctic char breeding program to get the better bred for enhancing Norwegian
Arctic char production. The Arctic red deding project is the key to developing the char
industry in Norway. Norway already leading the world in the production of salmon and salmon
technology and breeding projects are the responsible key elements for the success of the
industry. Klosser innovain has the aim to maintain the breeding project and establish land
based farming in the inland county by assisting the new farmers. Moreover, Norway is rich
with freshwater sources and a | ot of | and i
maingoal is to produce the fertilized egg through breeding$sstted populations and traits.

This project will lead to the development of the char industry in Norway. Arctic Red AS will

be a starup company that is ready to sell the eyed roe of char peadtihrough the Arctic

red breeding project. The aim of the company is to maintain the project with an economical
stable condition and produce enough roes to meet the demand in inland county. Does the
company need to expand its breeding project in thedutufull fill the demand for roes and

what should be the price per roe to have a positive business? This company needs a business
plan to maintain its projects. This thesis will deal to develop a business plan for the new start
up company so the compamjll continue the breeding projects and produce enough revenue

and target the right investors and custoniBiscussion with Karina Hauge Johansen).
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3. Material and Methods

3.1 Data collection

The data used in this thesis consists of both primary and secondarydemary data was
collected through questionnaires directly from the key persons that are directly involved in
this project and research. Secondary data was collected through articles, and review articles.
websites, newspapers, books, research repamt$,the websites that were linked to the
upcoming firm Arctic Red AS such as Norsk rgyeforum, Klosser innovasjon AS and FAO,
etc. Secondary data was important for this research for giving background knowledge about
aquaculture and the Arctic char industrghe Nordic countries. Secondary Data was collected

from Google Scholar, PubMed, Oria, Science Direct, and google

3.2 Tools used in this research

Differnet bio economicalools in this study that are mentioned below

3.2.1 Value chain analysis

Value chainanalysis for the Arctic Red AS was done to get information about the overall
processes and activities of the company that participates in creating a product and services that
are valuable for the customers. Value chain analysis gave information aboatripetitive
advantage that Arctic Red AS has over other companies in N(@ampridge, 2021 Value

chain analysis is a tool in bio business that is used for the analysis of all business activities
that a company has fermed to create valuable products for the target customers. It helps to
improve the competitive advantage of the final products, so the company is competitive in the
market. There are two types of competitive advantage, cost advantage (cost advabeaye str
adopted by the companies who use the-¢éost raw material to provide a loweost product

to their customer) and differentiation advantage (The company creates a product that is highly
innovative with high and specialized product value in the matkatvolves research and
development) and a company must choose otieeofi(Hart, 2021)
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Figure 9: Value chain analysis:This figure represents the components of the value chain

analysis that are wused

competitive advantage&hai, 2022)
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Value chain analysis consists of two types of activities primary activities and support

activities. Primary activities give the information about how the raw materials and resources

are obtained, shipping cosProduct development operations, technolofyyal product

delivery to the target customers (shipping cesttehouse fees, distributors Yemarketing

which includegpromotion and marketing expense, services this is your relationship with your

customers after they habeughtthe product. Supportctvitiesin value chain analysis work
asa backbone for the primary activities for creating a product asdtbmpetitive advantage

(Hart, 2021)

3.2.2 SWOT analysis for Arctic Red AS

SWOT analysis is the best tool to be used to understand the base and potential -ofpa start

business, as it gives information about internal and external factoraréhdéihked tothe

success or failure of a business. SWébbreviated astrength weaknas, opportunity, and

threats. Strength and weakness are internal factors and opportunity, and threats are external

factors. SWOT is used to analyze the potential of Arctic Red AS. dblisvas developed by

Stanford in the 1970s. This analysis helps tduate the business progress. It is a simple and

powerful tool that evaluates the business strength, helps to improve business weaknesses,

minimizes the threats, and takes into consideration all possible opportunities that will help to

make a businessucceasful (Paradigm, 2022 SWOT analysis has internal and external

factors. Internal factors include financial resources, physical resources, and human resources.

External factors are those that influence the company, and these factors have direct and indirect
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relation with the comgny and the company does not have control over these factors such as
opportunities and threats. External forces influence and affect every company, organization,
and individual. Whether these factors are connected directly or indirectly to an opportunity

(O) or threat (T)it is important to note and document each @eernal factorsuch as
1 Market trends such as consumers demands, technology advancement etc.
1 Economic trendfclude financial trends bothe national and international level.
1 Donationsard legislature

1 Demographicsrelationships with suppliergolitical, and environmentalSchooley,
2021)

3.2.3 Value preposition canvas

The Value Proposition Canvas wedroducedby Dr. Alexander Osterwaldeto ensure a
perfect fit betweerproduct and markefinternational, 2021)value proposition canvas was
used to find out the factors that give a clear description of the value proposition that Arctic
Red AS is going to offer its target customers. The value proposition sdah®ese about the
product or service that will company offers the customers. The value proposition canvas has

two sides one is value preposition the other is customer profile.

Value Proposition Customer Profile

Gain creators

e

Products
& services

s}\l

Customer
jobs

/1]

I Pain relievers

SS!

Figure 10: Value proposition CanvasA tool in bio businesssed to develop lausiness plan

(international, 2021)

3.2.4 Business model canvas
Business Model Canvas (BMC) is a powerful tool that provides a strategic approach to a start

up business and was designed by Alexander Osterwalder and Yves Pligo@tains nine
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blocks(Miro, 2021)andprovides a strategic approadowards developing business plafor
Arctic Red AS.

Key Partners y Key Activities u Value Propositions ﬁ Customer Relationships ' Customer Segments n

e

Key Resources .ﬂ Channels M=

Cost Structure 6 Revenue Streams é

Figure 11: Business Model Canva@BMC): A tool that gives an overview of a new business
and helps to understand the a business model in structurg@i&y2022).
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4. Results and Discussion

The aim of the thesis was to develop a business plan for a future company which | named

Arctic Red AS. To develop a business plan there is a need to solve some research questions.

This section ioludes the findings and answers to all research questions after data analysis

4.1 Value chain analysis

Value chain analysis gave information about the overall process, activities, and projects that

the company conducted to create value for the customers@mde through the products and

services. In this study value chain analysis was performed from breeders to target customers

and every step was described in detail.

Projects

R&D

Partners

investment

Product Development

Products &Services

Delivery of product

Customers Fish farmers in inland county farms

Marketing and sales

Target customers

Services

Figure 12: Value chain analysis of Arctic Red A& future company which is not established

yet) for Arctic char aquaculture iimland region.
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4.1.1 Projects and R&D

Char industry in Norway is still a smatidustry. Therarefew char farmersn North Norway

and in South Norwagrgyeforum, 2022)They are Harvesting the char and supplies mostly to
the domestic market. They werkboaed to use only the local char population due to strict
rules and regulations, but now rules are changed, they are allowed to buy other strains other
than local strains. Arctic red is a Norwegian national char breeding project that got special
permissim from the government for the breeding of Char populations and broodstock for the
breeding program is collected from different regions of Norway. The aim of the project is to
establish a char breeding program and maintain the breeding program as walides nore

for the new farmers in the inland counties and meet the national demand. NMBU is a project
partner for genetic work with the aim to construct an SNP chip for genotyping of char. This
will provide char family tree reconstruction and prove a nolestfor further research. The
mobilization project also started parallel to the breeding project with the aim to target the new

fish farmers in the inland county

4.1.2 Partners and investments

Klosserinnovasjm AS is leadingthe projectand planning to establish a daughter company
namedArctic Red AS Partners in this project have féifert areas of expertfinnlandet
university collegeNorwegian FBye forum Aninova 4 char farmers with own brood stocks
(Char breedejs NMBU (Genetic wok). Projectreceived partial investments from regional
research fund inland and from projects partners. Klosser isjuyvAS invested lot in this

project.

4.1.3 Product development

Karina Hauge Johansen is a project leader and scientist. The breeding st&imatad at
Leopsjgen of Rena, and staff is rented from HINN Evenstad for daily keeping. Brood fish have
been collected from different regions of Norway and careful interbreeding is done in selection
for new char line. Available water sources and grouneiatused as a source of water for

fish farming as fish grows well and thrives in fresh cold water. The goal of the breeding is to
develop a char line that is suitable to use in aquaculture, fast growth rate, delayed sexual
maturation, and with time bettéed efficiency, good color, and meat quality. Char farming
takes 2 to 3.5 years to grow fish to market size. The final product of this breeding project is
eyed roe. The competitive advantage of Artic red AS is that it is the only company that has a

national char breeding program in Norway. Char gives a sustainable production through a
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complete life cycle on lantdased systems which will help to secure our biodiversity. Fish
farmers can establish char farms anywhere on the land if the water qualitjaldes@no

metals).

Final Products Char roe is the final product with a value proposition that char will grow fast
in high densities that will decree production cost and market sized fish will show good meat
color and meat quality that will meet the marédemand.

4.1.4 Delivery of final product

Eyed roe is the final product obtained after careful breeding and collected in trays with careful
handling and incubated until they are delivered to the customers. For delivery to customers,
final product eyed raeare packed in Styrofoam rdmxes with cardboard boxes around the
box. There is a total of five trays inside the box, one tray of ice on top of tray 4 in the box, and
a Lliter roe pr tray(12,400/13,500 roe per litex

= ~ :
--— e @

-

Figure 13. The above figure illustrated the packaging method of char roe that are ready for

shipment to customers.

Delivery Routes: If the company must deliver small orders such as one or two boxes, they
use regular post express and they deliver to customers givecastomers receive their boxes
next day on their doors. Eyed roe can survive if delivery takes two to four days depending on

the temperature and where the packages are placed. The Company alseseagicelpoint,
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and the customers also have the @ptio collect their packages themselves at the breeding
station for safe transport, others can receive their boxes from the nearest airport after the staff
drives to the airport. It takes 1 hour 40 min to drive to Oslo airport. International orders that
Exports to Europe must be delivered at Oslo airport and via flight orders are exported to

internationalkcustomers

4.1.5 Marketing and sales

Marketing of the products is the key element in the value chain analysis. Proper marketing and
the right promotion othe product place the new product in the right market with target
customers. Marketing is a way to tell the target market about the competitive advantage of
char roe such as fast growth, best suited for fish farming;dasdd systems, and a sustainable
production way which will help to save the biodiversity and environment (wastewater
treatment, fish waste can be used for fertilization production). Arctic Red AS used diverse
ways of marketing such as online marketing Norsk rgyeforum is the online pldtiatm
promotes Arctic char farming in Norway, personal communication and meetings with arctic
char farmers, and Product promotion through the Arctic Red Facebook group. The Company
can target the national and international market and contact the farneets/dind promote

its product by explaining its competitive advantage. The price of the product also plays a

significant role in the marketing of tipgoduct.

Table7: Theabove table contains information about the price of char roe. The average price
perchar is 2,2 Kr if the customer order below 150000 roes. There will be a 5% discount on
orders from 150,000 to 249.999 and the price per roe is 2,09 and a 9% discount on the order
>250000 then the price per roe will be 2 Kr.

Amount Discount Price
0-149 999 0 2,2
150 000249 999 5% 2,09
>250 000 9% 2

4.1.6 Target customers for Arctic Red AS
Thereare few char farmers in North Norway and in South Norway. There are five big char

farmers found in Norway such 8gyerfjordfisk, finnmarksrgya, telemarkrgy&grwegian fish
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farms tydal, Blafiell(rayeforum, 2022)The Company has a niche market and targets new
farmers in the inland region to whom the company has helped inggpérmits. These new
farmers are on the priority list of the company Inland County was selected as a target market
for roe as this county has great natural resources such as fresh water and land area and Klosser
innovasjon AS aims for business developinarthe inland county. There are four farmers

who are interested in buying eyed roe from Arctic Red AS. Two of them have completed all
the documentation and license requirements to establiskbts®tl farming in the inland
county and are ready to buy tbged roe from Arctic Red AS when they will build fish farms.
Small scale farming needsl% million NOK and production will be 280tonnes and around
about150 million NOK capital needed to establish an industcale farming (1200 tones
production for ommercial level) depending on the type of ldrabed systems. As fully
technologically developed RAS systems are expensive as compared tthflagh systems

and partial RAS. Arctic Red AS targets other markets also other than the Inland region. In
Norway, there are 6 to 7 char farmers in Northern and southern areas and the company targets
them to sell them eyed roe because in this way the breeding station will be economically
sustainable by getting revenue, and the company can get the time with sustaiodbttion

until the inland region to be succeeded. Moreover, the Company needs the income for
economical sustainability, and revenue in the start is generated by selling roe to char farmers
in other regions. At the international level, Sweden is alfsiof) a market for the Norwegian

roe as they are already placed the ordeNfomwegian roe.

&61.71

e0

50
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Export price in NOK per kilog am

20

Figure 14: Export of Arctic Char, The above figure illustrated the export price of Arctic Char
in Norwegian Krones from Norway from 2012 to 2qS5atista, 2016)
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4.1.7 Services

Arctic red AS must maintain good relationships with their customers after selling their
product. A good customer relationship helps to main the position in the market. Arctic Red As
has developed a good relationship with its customers. They are providing information about
char farming and guide new farmers in factors such as start feeding atuneeiand feeding
regime as well as growth curves for roe customers. A good customer relationship is another
key element to maintaining a stam business.

4.2 SWOT analysis

SWOT analysis was done to find out the interfstrengths weakness)and external
(opportunitiesthreats¥actors that are cruciébr the successful operatiaf Arctic Red AS

4.2.1 Strengths

Arctic Red AS is a statip company in an inland county that is selling eyed roe of char after
successful construction and interbreeding offits selected generation of arctic char. The
Company has a competitive advantage due to the Arctic red project which is a national
Norwegian breeding program for Norwegian Arctic char. Arctic red AS is the only company
in Norway that has started a chaedxing program. This breed of Arctic char has a fast growth
rate, delayed sexual maturation, and high food conversion ratio, and is fit to farmraked

cold freshwater systems. The product of the company isreg€¢RBayeforum, 2021aArctic

char is a delicate fish with a unique taste, demanded in both national and international markets
at a high price and in different forms, and can grow well in cold freshwaterbsedl
systemgFCI, 2008)

TheCompany got approval from authorities for breeding projects. Watercourses are available
for fish breeding and simple flothrough systems are used that are less expensive. Moreover,
the company has the best collaborators and the research partners thatkarg mutually

and gained initial funding from regional research fundmgnd (Rgyeforum, 2021ajThe
Breeding community in Hamar and the successful breeding of pigs and salmon is the
advantage of the char breeding project. As there aredglegerts who are experienced in
breeding and char breeding will be done without any risk such as lack of breeding staff and
experts, Moreover, the Inland region is the only county with land and freshwater, and Klosser

innovasjon AS working in this counfgr business development this is the best place to start
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a business. The aquaculture facility located at Rena offers a cheap infrastructure (5500 rent
per month) and a simple lafchised system offers a cheap breeding environment

4.2.2 Weaknesses

The Company reds more financial resources to maintain the breeding project and the
Breeding station at Rena does not have enough capacity to serve the whole market with
fertilized eggs. Arctic Red AS needs to set up a new breeding station to meet the market
demands oneed to make deals with char farmers for keeping a copy of the breeding core and
produce roe as well. There are several models or company can target other production facilities

and deal with them to produce char roe.

The Company has few active customerhoware still working with permits and the
establishment of farms. The Company needs funding and economical sustainability to
maintain the project. Skilled workers are also needed to make the operation successful. The
Company also needs equipment for theelking stations to create a setup that will meet the
demand of the market. The project leader is the key person in this project and the project is
unstable regarding staff. Project leader quit the project; the project will suffer. Seasonal staff
is anothemweakness, the company needs more staff for making the project successful. The
breeding station does not have a great space to expand the production volume and there is no
permit to change the water temperature. The Char industry is a small industryviayNire

to a lack of breeding programs and few char farmers are using the regional population. It is
expected that breeding program with a successful generation of char lines, the char industry

can grow just like the salmon industry both in the nationdliaternationamarket.

4.2.3 Opportunities

The company has potential and a bright chance to grow nationally and internationally in the
future. As char farming is a small but growing industry in Norway and in different countries
that will lead to high demand rfahe best quality char products. There are four farmers in an
inland county that are ready to establish their farms and will buy roe in the future. Other than
inland county there are char farmers who are active customers and demand in the future will
increase. Opportunities also exist at the international level as Sweden, Iceland, and the EU
will also offer a market for Norwegian char products in the future, but the market is not yet

built as it needs large export volumes.
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Arctic char has an opportunity be placed at a good place in the market with good marketing.
Arctic char has a high price in the market due to its high production cost, with the help of a
betterbred char production cycle can be fast that will help to reduce the production cost. Arctic
Red As is the only company in Norway that is running a breeding project with the aim of
commercialization of the products nationally and internationally and the government is taking
interest in this project which is a positive attribute in terms of thdifig.

The company has an opportunity to get funding from the governfReoif, n.d) Still, the
company needs commercial activities to maintain daily operations in breeding stations.
Product development ideas can open new doors for the company. For example, using new and
different methods for cooling roe to make different delivery dates.

Anothe business opportunity for the Arctic Red AS will be selling fry instead of only roe. Fry

is the stage where the fish start feeding. It will be a good idea for company development.
Customers would like to buy fry as the closest small customers woul@ likeyt5 g fry it is

the size of char when finished with the start feeding process. Two distinct products roe and fry
will open new opportunities and the company will grow at a sustainable rate (communication
with Karina Hauge Johansen), but the Companylsée extend its facility and buy the new
equipment for fry production. The company needs to adopt new delivery routes and boxes for
the delivery of fry as they need water and oxygen to be alive and needs extra care to be

delivered.

4.2.4 Threats

Arctic char faming has high production costs and high prices in the market and is not well
known in market Moreover, char needs proper branding to be well known in the market. There
are few investors that are interested in char farming because throughout histoayrroiay f

is not successful business in Norway. Company s success lies in the farm building of new
farmers in the inland county, who are still working with documentation work, and want to
build their farms in the future. If they quit the farm building procéssn the target market

for the Arctic red AS will be finished and the company s project will be ended.

Klosser innovasjon AS is the main investor for the project. If they withdraw from the project,
then the project will be ended with no gain. The comgpalso lacks skilled workers and
project leaders. If the present team or members of the project team quit the project, then the

project will be at risk.
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Table8: SWOT analysis for Arctic Red AShe below describes tlieo mp aimernalsnd
external factos which havalirect relatiorwiththec o mpany ' s devel opment

Strength Weakness

Breeding project (Best quality char ro| Few active customers
Mobilization  project (to  motivate
investors). Klosser innovatioAS. Assist | High production cost for lanbdased systems
business community has skilled busing
experts. Less economic stability

Experts and qualified researchers. Bl Needs income to maintain operation
breeders.
Legalisation and licerrsg process is time takin
Government support (as they want m(¢ and needs money.

aquaculture).
Present breeding station is not producing eno
Cheap infrastructure simple laftmhsed| roe to meet the demand

system offers a cheap breedi
environment. Electricity me is also less. | Needs of Skilled breeders which can use of
production method which are more beneficial th
Cooling trays are used for roe and neal existing.

Oslo airport offers a great access
customers

Opportunity to grow at national an Startup company
international

Investors can withdraw from project (ne
Salmon  technology and indust| farmers/ Klosser innovasjon AS

techniques can be used to develop ar|
char industry in inland county and | few investors
Norway.
Funding from research funding was only at
New genetically based production meth| start of project.

can be used
Legalisation process can be changed
Product developmérmpportunity
Less eonomical sustainability.
Fry as product to sale farmers
Threat of losing staff

4.3 Value proposition canvas

The value proposition canvas tool is used to develop a direct connection between the product

and services that Arctic Red AS is going to offer the customers. How this project will solve
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char farming issues and it will be proved crucial for the succeblssohtlustry in Norway and

how Norway will become a leading country in Arctic Char farming in the fuiore

4.3.1 Arctic Red AS value propostion

1)

2)

3)

Products and Serviced\rctic Red AS is a statip company that is running a breeding
project for the Norwegian Arctic Char for selecting beneficial traits and successfully
producing fertilized eggs/ fry and ready to sell to fish farmers in the Inland County,
char farmers in Norway drat international level (Germany, EU, Austria, and Sweden,
etc)

Gain Creators Arctic Red As promises a value to their customers that Arctic char
produced through these fertilized eggs will have a fast growth rate, delayed sexual
maturation, high food ewversion ratio, good meat quality, and flesh color. This fish
species has the potential to grow at the commercial level both nationally and
internationally

Pain Relivers A fast growth rate will shorten the life cycle of Arctic Char and help to
reduce theroduction cost. Feed cost is high in aquaculture, and this breed of Arctic
char shows a good feed conversation ratio this trait will help to reduce the wastage of
fish feed. Inland farmers can start their fish farms as this is ablased freshwater

fish project that is not limited to coastal lines

4.3.2 Customer Profile
The customer profile illustrates how the products and services of Arctic Red AS are positioned

in the customer profile

1)

2)

3)

Pains Arctic char industry in Norway is not a largeale and commesalized
industry. Arctic char shows early sexual maturation due to which meat quality, taste,
color, and yielddecreasedFantom, 202Q)Lack of breeding projects and genetic
research projées.

Gains Arctic red Breeding project has selected Arctic char bred that shows delayed
sexual maturation, fast growth rate by reducing life cycle, good food conversion ratio
to meat, lanebased freshwater system and not limited to coastals.

Customer jobsFish farmers in the inland county can set up their own char farms on a
small scale and large scale. They have availability of land and fresh water and easy

access to the fish markets. Arctic red AS supplies services to fish farmers in char
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farming at early phases and supply guidelines related to the water source and farm
types.

4.4 Business Model Canvas

This This business model of Arctic Red AS was developed based on the nine building blocks
canvas model of Osterwalder & Pigneur. Dlusiness model canvas gives an overall view of

the company. It gives information to investors, on how the company is creating the product,
creates the values, funding, revenues, and how to deliver to the target market. To develop a
business plan for the pgpany it is essential to develop a Business Model Canvas for the
Future company Arctic Red AS. Klosser innovasjon AS is the project leader and main investor
in this project and working on the project with other partners mentioned in key partners. They
alsoget support and funding from other project partners. NMBU is a project partner in genetic

work and working to construct the family line for char.

Key activities include Char breeding at the breeding station and fertilized eggs are produced

with selectedraits and incubated to eyed roe stage and delivered to customers. Customers
segments of the company are dependent on t he
market is inland county but customers in the inland county are still working with thégperm

and will start their farms in near future. The company is targeting the char farmers in North

and south Norway to sell their roes to them so that keeps the project until the farming is started

in the inland county. At the international level company teaiget Sweden, EU, Austria, and

Germany but they need to increase their production volume to create a good customer
relationship company is arranging the direct meetings with the customers and started
delivering packages to char farmers which they ceeive at their door. Others can also pick

up their orders direct from the breeding station.

Norsk Rgyeforum is an online platform for breeding projects and for customers to reach us.
Customers can call and email the to company for placing the orderepadhke project and

support the budget the company needs an economically stable condition. According to this
model, the main income resource is selling roe to char farmers and the price per roe is 2 Kr

which is generating enough revenue to maintain thegtroj
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Table9: Business Model Canvad he below table gives an overview about the Arctic red AS

company.

Key Partners
Klosser innovatiorAS

Hedmark county inlang
(Funding for research)

Innlandet
college

university

Char breedersin char
Networks

NMBU
Research)

(Genetic

NCE Heidner Bicluster
(Provides best breedin
environment)

Key activities
Char breeding
Production eyedoe
Marketing

Target customers

Maintain the project
funding (through selling
of roe to customers)

Key Resources
Human resources

Infrastructure (breeding
stationand landbased
system, freshwater

resources)

Char broodstock

Capital to keep the

project

Value Preposition
Fast growth rate

Suitable to lanébased
fish farming

High quality meat
Best quality meat colou

Thrives well in tanks
even in high density

Customers
Relationships

Direct meeting with
customers

PersonalAssistance

Channels

Online website

Delivery of
products through
post service

Airline service for
international
export

Personal contact

Customer segments

Char farmers in North
and south
(TelemarBNorway

Target New farmers ir|
Inland County

Char Farmerdrom EU,
Austria, andSweden

Cost Structure

Research and developmeireeding project

cost

Infrastructure

Employee salaries

Equipment, feeding cost

Revenue Streams

2 Kr / eyed roe(price per roe is differ depends on the order|

explained above see taf)

4.5 Business plan for Arctic Red AS

A businesplan is a written document that describes the aims and goals of the company and

strategies that the company will adopt to achieve its goals. The business plan for the Arctic
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Red AS gives an overview of the company's aims, products, managemeket, naad
financial strategies

4.5.1 Executive summary

The Char industry in Norway is underdeveloped and there are only a few char producers in
Norway char has a great market potential both nationally and internationally. Arctic Red AS
the main goal is to sellhar fertilized eggs or char roe to fish farmers in the inland region.
Arctic Red AS is associated with the Arctic Red project and mobilization project by Klosser
innovasjon AS Selective breeding program is a competitive advantage for the company as it
is banned for the farmers to import char eggs from other countries. Arctic Red AS has
competent management and research and business team that includes business experts, genetic
research partners, breeders, and a management team. At the Breeding statioeedbes

have successfully produced the first char line with selected traits. Arctic Red AS has 1,15
million-eyed roes that are produced at the breeding stations with around about 2 million NOK

investment per year

4.5.2 Business idea and impletation

The Inland region is rich with freshwater resources and land area, a new business idea
freshwater lanébased char farming is suitable for the business community of this region.
Arctic char is the fish species that were selected for thebnsimess idea. As Char production

in Norway is exceptionally low and only at the domestic level and there is the market potential
for this species nationally and internationally. Norway is already a major producer of
salmor{Olsen & Osmundsen, 20175almon industry technology and experience can be used
to develop the char industry in Norway. The idea behind the project Arctic Red is to increase
the production of char roe by targeting new places in the inland county, they closely track the
problems inchar farming and came up with solutions to problems by selective breeding of
char population in Norway. New char line has traits such as fast growth, delayed sexual
maturation, and good meat color and quality. Moreover,-tasdd freshwater farming is a

sustainable production method and does not limit to the simdyeline.

4.5.3 Product and services

The final product of the company is eyed roe which packed according to the demand of the
customers and delivered to the customer next day the door (if exprasse sebeing used).

Some customers can buy the product directly from the company and picked their parcels from

the company. For the customers at the international level, airline services are being used. The
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average price per roe is 2,2 Kr if the custonreleo below 150000 roes. There will be a 5%
discount on orders from 150,000 to 249.999 and the price per roe is 2,09 and a 9% discount
on the order >250000 then the price per roe will be.2 Kr

4.5.4 Team and management

The Company can drive a successful busirgmsation with a competent team. There are
skilled experts from the different sectors such as business, innovation, genetic research, marine
experts, fish feed and health experts, project planners, breeders, technical managers, marketing
manager investmenand budget planners. At the breeding station, Karina Hauge Johansen is
the project leader and dealing the research /science part, and budgeting of the project. There
are 3 staff members rented from HINN Evenstad Wwio experts areand they also do the
production partly by stripping the roe and milt from the fish. Fertilization and incubation of
roe and family’s construction and dealing
shipping/collecting is done under the supervision of project leader wiphofiether staff

members. There arezstudents who are hired for taking care of the incubatedbeoe.

4.5.5 Market analysis

There are only a few char producers in Norway, and they are using the local char population
for char farming production is extremefw and normally they sell it to the domestic market.
Market analysis of char showed that the char market is still unsaturated nationally and
internationally. The major producer of char is Iceland still international char market has the
potential to grow ath the demand for char is more compared to its production. In south and
north Norway, there are 7 char farmers who are buying eyed roe. The market in the inland
county is not so big. There are 4 farmers who are interested in developing the char farms in
theinland county. Rendalsfisk company is the biggest potential customer in future when they
built facility, and they would need 1,2 million roe. Another two groups are still planning and
applying for permits) with the aim for a meditsized facility and ezh will produce 325 tons

of biomass. One group has completed all the permits and is ready for building the facility. It
is a smaliscale facility and will produce 60 tons of biomass. All of them will need the right
amount of roe. The Slaughter size of cisaapproximately 1 kg, and the mortality of the fry
might be 510 %. Norwegian roe is also in demand in the international market such as EU,
Austria, Germany, and Sweden. In Norway, the char market is less popular due to its limited
production, the markethere consumers know the char is in demand due to its unique taste

and considered a luxurious fish. Char introduction in all seafood markets and proper branding
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and promotion will make it a high choice fish in the market. Currently, char is known i bigge
cities and on the menu get a place as a luxurious fish in restaurants, local food markets, and

sushi restaurants.

Table10: Char market in inland region:Target customers in inland region

RendalsfiskCompany(needsl-1,2 milion eyed roe)
Medium sizedacility (> 325 tones production)

Medium sized facility (> 325 tones production)

w0 N PR

Small scale facility (> 60 tones production)

4.5.6 Marketing strategy

Marketing of char products is a most essential element of the business plan. Marketing strategy
places the products of a company at the right place at the right time and targets the right
customer segment. 4Ps marketing strategy is used by Arctic red AS to iettbdugroducts

and target the right market. Products of a company are the value proposition that the company
is promised to its customers. At the breeding station under controlled conditions eyed roe are
produced. The company will also help with earlyapd farming and helps to select the right
type of facility. Char farming is environmentally sustainable as it is-ba@s@d, uses less
water, and fish waste is not directly discharged into the sea and treated for producing
secondary products such as fezét. The place is the second major element if a company
targets the right customers in right place, then the company will grow and develop. In this
research, the target place for the Arctic Red AS is the farmers and business community in the
inland region New farmers inland who are working with permits and in the near future ready
to build their farms are top customers for the Company. The target place and target market for
Arctic Red AS products are inland regions. The Inland region is rich with freshsairces

and land area and the inland region is suitable for freshwateb&s®tl farming. A group of

new farmers is to establish char farming. Char farmers in the south and north of Norway are
the second target places for the company. The internataiet also shows interest in
Norwegianeyed roe. But compariylfils demand in the Inland region first that target national

and international market. The price of the product is the critical factor for successful business

operation. At this point, the agpany must sell their eyed roe to maintain their project.
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According to the project leader price per eyed roe should be 2 Kr for the order of more than
250000 eyed roe. See table 6 for price details with quantity. Promotion is a way to introduce
theproduct n a way that customers wish to buy it
target the new fish farmers, mobilize them, and assist them to start their own fish farms by
using char fertilized eggs or roe. Team meetings have been arranged to ghemdéa of
land-based fish farming in the inland region Advertisement and promotion are conducted
through the newspaper and online promotion. Norsk rgyeforum is online char information plat
form. Arctic red AS company used this char platform to sell #ggs and roe and customers

can reach them through this. Norsk Rgyeforum is the website where one can get information
about projects, char, and selling and purchasing of eyed roe from this website. This website is
playing a significant role in establishinghar farming in Norway. There is also a char
Facebook group for the promotion of the char breeding program. Promotion and marketing

are the keys to the successful launching of the product mahieet.

Table11: 4Ps Marketing strategy for the Arctic RA&.

Products: eyedroe.

Services:Consultancy Price peryedroe?2 Kr

Value: Fast growth rate, delayed sexy (Price between-3,5 Kr /roe. On topdelivery 10%
maturation, high meat quality, good meafour. | extra roes is delivered to customers {225 NOK
Environmentsustainability customers comfortable with this price)

The Mobilization project main goalto target the new The target place and target market for Arctic Red
Farmers. products is inland region

Teammeetings
Advertisement and promotioare conductedthrough | North and soutfNorway
online promotion.
NorskRgyeforum is online char promotion plat form{ |nternational market
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4.5.7 Budget

The budget for the Arctic Rdateeding station per year sees appendix 1. The table in appendix

1 shows the budget to produce eyed roe per year. According to the budget table, a capital of
around about 2 million is invested to produce 1,15 million eyed roe per year. To maintain the
project company the needed an investment of 2 million per year and the production volume
will be 1,15 million. The company is also planning to buy new incubators and freezing milt
that will cost 100,000. Price per eyed roe according to cost per roe showdtiveei 2,53

Kr to maintain the project.

Production Volumayear 1,15 million Eyed roes

2 million Kr

Investment / year in Krones

Total Costper egg 1,7 Kr / eyed roe

Selling price /eyed roe = 225Kr

4.5.8 Financial Planning

The financial planning of Arctic red AS is the step toward achieving their goal and maintaining
their project. The Company has produced 1,15 million eyed roes with investment around about
2000,000 NOK. Mainncome sources are selling eyed roe to customers. The ideal price for
customers is 2 NOK pr eyed roe and selling of 1,15 million eyed successfully generates 2,3
million in revenues. The company is also giving 10% extra eyed roe on delivery to compensate
for the mortality rate. For example, if a customer placed an order of 300,000 eyed roe delivery
contains 10% extra (30,000 extra eyed roe) and the price per eyed roe is 2 Kr but in actuality,
the company gets the price per roe is 1.8 due to 10 % extrarmobd3oat pr egg is 1,7 Kr.
Revenue generates per egg is 0,1 Kr. As the company is producing 1,15 million eyed roes with
10% extra on delivery round about 1 million eyed roes will generate revenues that are 2
million. The company can also set a price betw2@&nto 3 NOK per eyed roe to get good
revenue in terms of profit and maintain their project yearly, but customers maybe not be

willing to pay this price. They are comfortable with 2 Kr pged roe.

4.5.9 Future projection

The company has the aim to become a successful supplier of eyed roe nationally and
internationally. In the present state, the company has the aim to create enoughdyealthy

roe to meet the demand for new farmers in the inland region. 1,15 millionaagedave been

produced by the company in 2021. In the future, the company has aim to meet the demand for
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char eggs with a focus on the ongoing projects in the inland county and needs to increase the
production volume from 1,15 million to 2.8 million eyal roe within 2025. The Breeding

station at Lgpet might not have the ability to produce this amount due to restrictions in space
and water sources. However, recently 14 cabinets have been made plans for in the space that

the breeding station has, and ieigpected that This will create capacity for production

Table12 The below table illustrates the future production planning of eyed roes by the Arctic

Red AS to meet theemand®f their customers in future.

Years No. of cabinets Production volume
Winter 2022/2023 10 Cabinets 1620000 eyed roes
Winter 2023/2024 14 Cabinets 2,3 Million

At present, the company has 6 incubators and planning to buy four new incubators to increase
the production volume. In the future, the Company will need abweeding station to meet
the demand by 2025. At present, the breeding station has a capacity for production volume of

2.3 million.
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5. Conclusion

Value chain analysis of Arctic red AS was performed for each stage and specific values for
each stage were founddadded at each step to get results. A market analysis showed a niche
market for Arctic char and main market establishment in Norway will make the char business
profitable in Norway. Value Proposition Canvas is used to evaluate the product to customer
demand. Value proposition analysis showed that the new char line after breeding meets the
market demand. SWOT analysis was performed to find out the company s internal and external
factors. SWOT analysis showed that char farmers in Norway can make chargfamin
profitable business by using the eyed roe produced through the first char line by Arctic red
AS. The competitive advantage of the company is that its the only char breeding company in
Norway. The business model canvas was developed on the base bfacks It gave an
overview of the company's projects and successful operations. Arctic Red AS company needs
financial and legal support from the concerning authorities to make their project a success in
the coming years as lafizhsed char farming is a samable farming method. The company

has produced 1,15 millieayed roes with around about 2 million investments. It is expected
from the business plan that within the year 2025 company needs to produce 2.5 to 3 million
eyed roes to meet the market demawith larger investments. The company has already
started to produce revenue by selling the eyed roe. Production cost is still a challenging factor
for the breeding company and needs funds and investments for keeping the operation. Char
farming is suitabldoth for the environment and economy of the company as Norway is the
secondargest producer of salmon and the salmon industry technology can be a positive point
for the growing chamdustry.



55

Appendix1

Breeding station Rent| 66,000

Electricity Expense | 45,000

Repairment Expense | 10,000

Equipment cost 10,000

Security Expense 42,000 Security camera service for 24 hours
Water analysig 8000

expense

Brood Stock

Feeding Cost 60,000

Keeping 600,000

Veterinarian services | 35,000 20,000/monthly visit
15000 testing

Destruction dead fish | 18,000 Getting rid of dead or out sorted fish, fi
ensilage

Breeding Program

DNA bank 20,000 Preserve frozen DNA(5,5/Sample)

DNA preparation 46,000 92kr/fish (1500 fish/generation)

Genotyping 225000 450K/ fish 2000 fish

Roe production
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Equipment 12,000 Disinfectant, tranquilizer, cups, paper, lab)

INN working hours 220,000 320 hrs 650 kr/hr

Roe pickers 70,000 4-5 people, 20eB00/hr (1 million eyed roe)

Packaging 2,500 Roe boxes,60kr/box,6 litres/78000 roe
box+60kr/cardboard box for air freight= 120
box shipped.

Staff

Project leader 500,000 50% 230days/2 (115days*7,5=863 hrs)

Transport cost 20,000

Sum 2,009500

Further Investments

Incubators 50,000 Per incubator156000 roe.

Freezing milt 50,000 Soon to be incorporated.

Microscope 15,000 Need to buy this. Not sure about price.

income

Roe Sale Price between-3,5 Kr /roe.On top delivery|

10%extra roes is delivered to customé -
2,5 NOK customers comfortable with th
price) Customers pays 25% moms/ VA

value added tax)
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