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Abstract

Norway is the largestproducerof Atlantic salmonandthe secondbiggestexporterin the
world. Establishedi5 yearsago,Norwegianaquaculturendustryhasprogressivelygrown
to becomeoneof majorimportancelf thefuture develgmentof the oil sectorcontinues at
the samerate astoday, the seafoodindustrywill becomethe largestin Norway. Salmon
productionis particulaty importantfor the economicdevelopmenbf coastalNorwegian
communitiesvheresomeof the otherindustriesfacea numberof challenges Aquaculture
brings the labor force into productionand retailed services,creatingthousandof jobs,
promotesthe developmenbf transportindustry and contributesto marketdevelopment.
Nowadays,most of the fresh salmon commercialflows is carried by road transport.
However shortseashipping(SSS)offersagreatempotentialasatransportatiorsolutionwith
regardgo salmonexport.SSSis anenvironmentallyfriendly transportmodecharacterized
by alow level of pollution andhigh efficiency.

This paperarguesthe reliability of shortseashippingasa meansof fish exportfrom two
Norwegianmunicipalities,Hitra andFrgya,locatedin Mid-Norway. Both Hitra andFrgya
municipalitiesare the cradle of salmonfarming in thew o r |ledingaquacitural area,
oftenreferredto asthefi S a | R @i dheidbexportvolumesareexpectedo experience
a 5-fold increasewhich, if continuedto be transportedby land, might lead to heavy
deteriorationof roadsandespeciallythesocalledfi S a | Mma afel-©14, notoriousfor its
heavytraffic andnumerousaccidents.

In autumn2014 asa realt of cooperationbetweenKristiansund NordmgreHarbor and
North TrgndelagHarba Rgrvik IKS, the CoastalHarbor Alliance was establishedThe
mission of this alliance is to consolidatesatisfactoryexport volumes of fresh fish to
reallocatethe Hitra/Frgya municipality goods™ flows from road to sea This can be
accomplishedhroughrelocatingfreshandfrozenfish freight flows from Mid-Norway to
continentalEurope.Hirtshalsand Zeebruggeharborsare intendedto serveasentry gates
from which the goodswill be transportedo customersn the EU. The mainfocusof the
projectis a solutionsatisfyingdemandf the endcustomersn termsof frequencygcostand
reliability.

The empirical,casebasedapproachusedin this studycreatesa descriptionof the shipping
networkin its entiretyandcontainsa detailedpictureof the transportatiorchain. Our main
informantsare KNH Kristiansundand Nordmare port Companyand Hitra Municipality

authorities.They are actively building a new Hitra CoastalPort and Hitra Industrial Hub.



The gqualitative study provides a basis for the quantitative part where we employed
guantitativeanalysisof the intermodal indicatordocatedonthesea.Thus,thepapelincludes
cost calculationscomparingroad transportto maritime transportand highlighting the
determinant®f thesecosts.

Anotherimportantobjective of our studyis to demonstratehe huge emissionreduction
possibilitiesin this multi-modalenvironmentisopposedo roadtransportation.
Theinformantshaveprovidedtheir commenton thefinal analyticalconclusions.
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1 Introducti on

1.1 Background

Norwayis the largest producer salmonin the world Norwegian salmoexportvolumes
resulted in highest valua 2015 worth NOK 47, 7 billionvhere export to the EU is NOK
35, 2 billion (NSC 2016)Currently, he salmon export from Norway to EU markets is
growing steadily and powtilly in both volume and valu@Figure 1.1) Volume growthin

the Norwegianseafood industryalready runsfaster thanthe developmenof the road
network

Tonnes NOK million
1 400 000 49 000
B Tonnes
— WO milli
1 200 000 ien 42 000
1 000 000 35 000
800 000 28 000
600 000 21 000
400 000 14 000
200 000 7000

0 0

1997 1999 2001 2003 2005 2007 2009 2011 2014*

Figurel.1l: Saleof salmon. Quantity and first handalue. Statistics Norway015)

The main solution for transportation of fresh salmon exjmnts is transportation by road

as can be seen from Figure .1The tansport flows generated by the salnpyoduction

creat considerablgressure on certanoads anderry crossingsAdditionally, there is also

a tendency towards structural changesalmon production: concentratiaf productio
andslaughterhouse facilities. These factors lead to centralization and together with volume

*T he first hand value correspontsthe value of soldfesh and frozen slaughtered fish.



growth i to significant logistical challenge3helarger volumes o$almonaretransported
from fewer plantd clustes, themore significant will beéhetransporioad ontheroadsused

for transportatiorfrom the plantgo the borders crossingamferdse2014)

@ Cluster av siokterier
& Urpasseringstolisted
- \leg

Figurel.2. Transportation of fresh salmon and troutégport in 2013. Figures in ter(net
weight) Samferdse014).

In addition,there is a challenge export that consists dfesh products requires rapid
sustainable logistics chaiahigh level of flexibility andpredictabilityof transportation

A lot of different goodsare transportedy sea, the fresh fish istill an exception.
Nevertheless, gradual developmeid takinga placeThe Coastal Harbor Allianagreation
and its prgect implementation is significant step in development of intermodal solution
for fresh fish supplysingships as theransport modeBy opening a new route system
between the key ports as well as through inland iimgrovement, The Coastal Harbo
Alliance offers outstanding growth possibilities for the seafood transport systex@mber

of the Alliance,Hitra coastal port is a new drspecidly adapted fishing hub. In facte
three major aquaculture companiesatedon Hitra/Frgya Lergy, Mame Harvestand

SalMar produceenough to consolidate freight flows and to export fishship. The



production véume (2014) wa about 280000 toper day andi is estimated to be doulde

by 2020 andivefold increase by 205(Enovaproject 2015).The new intermodal approach

to transport will reducenvironmental and healttamaging emissions from trailers, reduce
transportation costs for businesses ematribute to better road safety. This concept already
became a part of the Norwegian Nationaisport Plan.

In our thesis we would likeo exam and compare possikkdood transportéion solutiors

from Hitra and Frgya municipalitie® Zeebrugge port and further to European countries.
Thus, n our work we would like to prove and demonstrate irmitkethe advantages odin
intermodal solution combining mtme and road transport modes.

The mainefforts of the Coastal HarlvAlliance aimed aestablishment of Hitridirtshals

direct sea transport connectiand as thenext step, at development biitra-Zeebrugge
corridor. Zeebrugge is supposed to be an important supplement to the Hirtshals connection.
It is necessary due to estimated production volume development in both Hitra/Frgya and
Ytre Namdalen area (Norfrgndelag)ln addition Krakgya cotal port (Rgrvik) in Norel
Trgndelagwill be opened forcollaboration with Hitraas a twin port in the Coastal Port
Alliance (Enovaproject 2015)

The specificity of maritime transportation in our case is Short Sea Shipping.

Short Sea Shippin¢gSSS)is efficient, safe and its the most environmentsl friendly
transport mde that is highly supported by tig®vernment. SSS could take considerable
vol umes of fresh sal mon transportation off

decrease pollutions and injuries caused by road transportation.

1.2 Research giestions and primary objectives of the study

The purmse of this study is to focus on the Zeebrugge alternative and explore it, compare
indicators of multimodal transportation with road transportation indicators and to assess
advantages of the modal split with different traffic and number of tApsmportant issue
hereis thechange in the cost associated vatguiringof a new vessel.

It is obviousthat the sea transport alternative is morégpadble than road transport regarding
costs ancemission8 r e dand roa safety.The main constraints in owase are the
capacity of the ship and ledithe.

The additional purpose of the studytes dedicate attention to the intermodal transport
solution and to increase the transparency and attractiveness of intermodal sdyyices

definingits cost structurandhighlightingthe terms of pricing.



Thus, we are going to anaky the Zeebrugge alternativeo demonstratéhe savings and
competitiveness of short sdagping lution with Rollon-Radll-off shipsin comparison to
road pricesour workwill include the cost analysisTo demonstrate environmental benefits
of intermodal solutiopwe are going to calculate the emissions in a amuttdal environment

and to compare the results with road transport alternative.

Thus, the maimesearch questiorts paperare:

U Research giestion1is linkedto the customer service concertimg-to-marke):
Are we able to gaira satisfactory service levdor the customer wheapplying
intermodal concept?
By answeringthis question, we are going to prove the viability of fresh fish
transportation in terms of time and analyze the risks associated with intermodal

concept.

U Research gestion 2 is related to the cost structure of both transportation
alternatives:
What arethe cost determinants of the sea/road transportation?

Is there possibilities to improve cost structure from practitioners™ point of view?

U Research giestion 3is related taheenvironmental concerns:
How significant are the possibilities for emission redumti in a multimodal
environment compare to the road transportation?
How reasonablas the investment in this project and how muzn society gain

throughuse of environmentally friendly transport?

U Research giestion4 is the conclusion, based on the findings:
The comparison of two modes of transpaadseain terms of costs and time and
the analysis of the economic viability of the sea transport as the alternative for

road transportation.



1.3 Value

In ourthesis,we have crel@d overview of networked firms, working together to promote
reallocation of seafood transport flows from road to w®aachieve sustainability of
transportation chailWe have highlightedhain challengefor therealizationof the project

based on the latest information and previous studies. To prove the viability of the intermodal
solution, we conducted cost comparison of two transport solutioasiaaltransportation

and intermdal suppy chain roadsearoad. Similar intermodal solutiongan be very
attractive in other regiored the Norwegian coast where the concentration of export volumes

is possible and current traffic situation dictates the need for some changes due to growing

exportvolumes.

1.4 Structure of the Thesis

Chapter 1 represents the objectives of the research and its background. The primary
objectives of the study, research questions and research problems are presented here.
Chapter 2 represents the literature review. Here we have mentioned the theory approaches,
which are relevant for our study.

Chapter 3 is a qualitative case description which will provide the foundation for our analysis
in the following chapter.

The chapte includes detailed description of the participants of the project. The chapter
includes the information on the structure of the current transportation chain and alternative
intermodal solution truckeatruck. The participants of the project are the keytg, the

main producers exporting fresh salmon from the region Hitra/Frgya to the European
countries, logistics providers, government side and the customers. We have provided
information on customers” demand and the specificity of their geographicabtocat

Chapter 4 provides the analytical part that includes the calculations part. The data collection
process and the approaches applied for the analysis of transportation modes™ determinants,
their performance and comparison in the research described here.

Chapter Sand 6 arghe interpretation of the results. In this chapter we have discussed the
analytical findings in communication with the supply chain structure.

Chapter fepresentghe limitations of this case study.

Chapter 8will discuss potential fuure challenges and further investigations.

Chapter 9 is the part of conclusion and findings.



2 Litermnevurew

The purpose athis part of the paper is to refer to the literature that is relevant to the topic
of the research and create a theoretical background for the project. The relevant theories are
described in details and the previous studies related to the current pirejgeken into

consideration.

2.1 Greenhouse Gas Emissions from transport sector

The processes of goods production, transportation, inventory storage and end customers’
consumptiorare causingreenhouse gases emissidaeeenhousgases are thgages in the
atmosphere that causiee greenhouse effecthese gases are making the climate of our
planet warmer through their absorption and radiation emission in the thermal infrared range
(IPCC 2007. As it was estimated byelogy specialists (Mora et al. 2013), if the greenhouse

gas emissions will not be reduced, humanity can flaeeexcess of the historical planet’s
temperature already in 2047wi t h i t ecosystempsabiodiversity and the livelihoods

of people worlvided ( St at i stiadgcs Norway 2014

Million tonnes ——Oil and gas extraction
CO; equivalentsr Manufacturing and mining industries
25 ——Energy supply
Heating in other industries and households
—— Road traffic
Other ransport and motor equipment
20 —_— Agriculture

—— Other sources

15

10

0
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Figure 21. Domestic emissions of greenhouse gas emissions, by s&tatist{cs Norway
2014



As it shown in Figure 2.1transportation of goods represents most impocthallenges for
the environment afteoil and gas extraction, manufacturing and miniiRpad freight
transport is a major source cdrbon dioxide CO2) emissions that comes frotime burning

of petroleurbased products in camnginesThe amount of other greenhouse gases emitted
during fuelcombustion is quite smdlFigure 2.2) There are gases as methane4)Chitrous
oxide (NeO) and hydrofluorocarbon (HFC) emittddom mobile air conditioers and
refrigerated transpo(EPA 2016).

CO2 emissions caused by sea transport are significanterlacompard to road
transportationHowever, construan and renovation of port area calasge amount of
pollutants into air and water, which threatethe lives of local people and natural

surroundings(Rondinelli and Berry 2000)

What types of greenhouse gases are emitted, and how much?

Greenhouse gas nCLh m for gases the obal warming

Nitrous exide Fleurecarbeas
2.7 1.3 0.2 0.1
e s * 12000 - s - 07w

-41 %
~oE "

&~ emssions from

agriculture are

methane and nitrous oxide Lepend
-

2

| (]

Figure 2.2 Types and amount of greenhouse gases emitted byetitfeources (Statistics
Norway2014)

Reduction of emissions is an important objectivéheinational environmental policyrhe
national Norwegian transport plan (NTP) approved for the period-2023l presents goals

and strategies for the transport sector during the neyetss To meet national targets and
Norway's international health and environment commitmemis,NTP is aimedo make
contribution from the national transport policydceenhouse gas @ssions limitation to
reducetransport environmental effects(The Government 2013).According to the
international Kyoto aggement (UNFCCC 1998), Norway should amreduce greenhouse

gas emissions to 84 per cent of the emisgooadiced in the country in 1990. There is also

an agreement implied by Norwegian parliament in 2008, where the emission reduction is set

as a national target. The Ministry of Transport is working to achieve these goals by



stimulating public transport and inndixee types of transport, by investment in new
technologies and encouraging a change to vehicles with lower emissions. This policy is also
supported by the economic instruments: CO2$aand green energy subsidiisese tools

will make environmentally frendly transport modesore attractive

From the environmental perspective,transportmode is absolutely superitr others.

Trucks consume large amount of unclean fossil fuel per day, which emits CO2, NOX,
sulfur compounds and oth&xic substancesThis seriously reducesr quality. Dekker et

al. (2012) analyzichoices within transportation (transportation mode, intermodal transport
equipment choice and fuel choice) and their environmental imphetously, consolidation

of cargo leads tdower CO2 emissions per g/t/kmAlthough ships emit moreNO2
compared with other modésontainer vessel, rail, truck and planedyerthelesgransport

by vessel is most CO2 efficieahd consumes the least fuel. Therefehmrt see shipping is
very attractive ast is aneconomically competitive ana sustainable transportationode
(Medda and Truijillo 2010).

It is worth noting, thatltere is own tax systefior sea transportatiorThe new Sulphur
Emission Control Area (SECA) Protocolcame into efctin SeptembeR015under new

EU legislation. There have been inroduced certain taxes and requiseioreshipping
companiesasto use fuel where the sulphur content should not exceed 0.1% when operating
within the SECA. The SECA includése North Seayvhich Norwegian shipping companies
are crossing during their import/export operations. Therefore, it will have impattteon
operation costand will transport factor price riseés the customers (DSV 2015

In fact, here is a variety of possibilitiés reducdransportation:

- fuel-switching,

- development of new technologies and vehicles that are more efficient,

- minimization of fuel use by adopting driving practices,

- improvement on maintenance,

- switching from one transport mode to anothaimya transportation chain (EPA 2014).

In our case, all transportation related to export of fresh fish to the EU countries represents
about 130 mill.ton.km/year with emissions equal 76 @-€Kyv./ton.km that gives possibility
CO2 emissiongeduction ofabout 10000 toa per year Further, assuming a possibility of
50% ofreturn cargo flows, the reduction of emission will be definitely increase to 15000

tons per year (Enova project 2015).



2.2 Transport Mode

The main choices on transportatiane the followingtruck, vessel, airplane, pipelines, and
rail. Cost will be the priority in the mode selection at most of time to achieve profitability.
However, the choices are limited hjistance and characteristics of goods. Air mode is
applied to deliver high perishabhoods due to the advantage of short time accessibility.
Recent innovation on technology makée shift between different modes possible. The
invention of reefer containers changes the flow of fresh seafood freight from air to road
based transportatiomemperature control enaBl®ne tomaintaina standardf freshness

of fish products for a lorgytime.

2.2.1 Intermodal transport

Intermodal transpéris a combination ofat leasttwo transport mode# a particular
transportation chain without any change of container. The main part of the rabe in
intermodal structures travelled by railjnlandshipping canabr oceargoing vessel. Initial

and final road transportation has to be as short asigp@@acharis and BontekonirZp04).
Intermodality is a process of transporting freight by means of a system of interconnected
networks, involving various combinations of modes of transportation, in which all the
component parts, are seamlessly linked efficiently coordinated Boske 1998)

Simina et al. (2012hasdiscussed the pricing of imteodal transport. The cost structure of
intermodal transport may consist of infrastructure $as@intenance cosfor terminals,
costkfor purchase o¥ehiclesand equipmentoss of transfer and storage load Thus, he

cost structure fothe transportation at eachgse is unclear antlis thereby hard to break
down the total cogprecisely It showsthat intemodal transport is costfficient over long
distances and in large volume.

The overall economic benefits of intermodal transportgiroposed by evdokimov (2000

are divided into four elements: (1) an increase in the vohfrtransportation in an existing
transportation network; (2) a reduction in logistic costs of current operations; (3) the
economies of scale associated with transportation network expansion; (4) better accessibility
to input and output markets.

In the studied case, combination of sea eatl transpodtionis interconnecteavith the
intention to achieve efficient trangpation performance. Another reagorusemulti-modal
concephere is reduction abad accidents anmgduction otraffic congestion in urban area.
Road transportreaesnoise pollution and unsafe conditis for human life. Additionally

less greenhouse gas emissioalgodesired in the long term from the perspective of green



logistics. The termi Gr een | ogi sticso refers to a form
only be environmentally friendly, batiso economically functional (Rodrigue et al. 2001).

There is no evidence that taking environmental considerations into logistics system would
haveanegative influence on logistics performance (Wu and Dunn 1995).

Another important aspect for supply chain managemethieigitegration ofa multimodal
transportation system. The aim dfiis integration is lead time minimization and
improvement ofesource utilizationThus, intermodal transportati@msuresoptimization

of its modes not only separately but also as a part of transport netwanktasesystem

(Macharis and Bontekoniriz004).

2.2.2 Short Sea Shipping (SSS)

Short Sea Shipping usually defined as the shipping of cargo flows for quite short distances
along a coastline between European andBampean ports located in the seas bordering
Europe. By the EU Commission SSS consideresl it he only freight mc
realistic prospect of substantial modal shift from road, as well as improve titvepess

and reduce envi(ElbbCGommeigsibna2009)d thentargem tsansport chain

as awhole system, SSS is a supplement of the road transportation by truck and its competitor
providing services in the same market. Thiermodal concept reges identification of the

correct implementation, use and capability of SS&nadternative transport mode and as a
supplement.

Viability of Short Sea Shipping also depends on type of transpoatem that determines

the choice of transporffo achiewe its functionality in transportation chain and execute
delivery rapidly, the SSS market gsepecific type of ships and applies advanced
technologies. The main technologies of 8&S are Floabn-Floatoff (Flo-Flo),

Lift -on-Lift -off (Lo-Lo) and Rolton-Roll-off (Ro-Ro0).

T h eloafiiri and float off ships are also known in which the floating cargo is floated into
the ship's cargo space in superposed tiers in order to avoid the disadvantages of the use of
ship borne lifting devicegPicture 2.1) A disadwantage of this arrangement is however that

the ship must be lowered for each tier to an immersion of the ship, which allows the floating
vessels to be stowed into a stowage level vertically fixed within the ship. In adthign

must be adjusted to fixedk or girder structures which segregate the cargo containers at
vari ous c(&lobglSecdirity 2046).s 0
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Picture 2.1: Floabn-Float-off ship (plusgoogle.com 2016)

Shown on the Picture 2.he LoLo vessels are container vessels transporting a wide range
of products that must be loaded and discharged in the port bysaerahderricks. The cargo

is lifted on the vessel according to a particular plan that is required by technical

characteristics of thvessel , Anot e g-adjugt pnegd nweicthha n ibam

(GlobalScurity 2016). The LeLo solution will be relevant for other types of cargo and
included in use at Hitra.

Picture 2.2: Leao ship (CombiLift 2016) Picture 2.3: Rd&Ro-Lo-Lo contanesship
(Container Handbook 2016)

The ReRotechnology is used for the fresh fish transportation in the studied cas@nRoll
Roll-off is the technology, which iapplied in the design of ships and allows to carry
wheeled cargo. This is the ondplution for sea transportation of heavy wheeled freight such
as trucks and other bulky construcs@nd road machineryrhere also exist R&o-Lo-Lo
vessels, combining blot technologies (Picture 2.3)The RoeRo vessels represent a
considerableinvestmentand therefore require aatisfactory level of the commercial

operations (Medda and Trujillo 2010).
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2.2.3 Shortsea ReRo ships

Ro-Rovessels buitin or shorebased ramps allow the cargo to be efficiently driven on and
off the ship during loading/discharging in the port. In this whg load (in our case trucks)

is rolled on/off the deck oits wheelsas shown on the Picture 2 Advanced engineering
technologiegnablethe ship owners to compete in the SSS market throughithgonality
optimisation of ReRo ships and flexibility in cargo access equipment. The use of stern

ramps suitable for the different types of quays and palitiag, custommade shore ramps

providesa highly efficient and quick loading andhloading(MacGregor 2016).

Photo: denniz@corsman se

Picture 2.4: Shortsea Reo ship(MacGregor 2016)

2.2.4 Refrigerated semitrailer

REFRIGERATED SEMITRAILER

regrigeration vent clearance upper
unit door light side-rail

Picture 2.5: Refrigated semitrailer (Fix on rod2D16)
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A Arefrigerated semrailer is a heavy truck for transportirgpods that must be kept
cold. Reefers dlcontain refrigeration unitsA vent door is made of movable panels that are
used to regulate the air intak&learance lights indicate the form and dimens of the
specificreefer truck An upper sideail is a truck part that in essence is a beam that runs the
length ofthe upper frame of the reefdihe rear reflector is a ligheflecting device that
marks the back end of the reefd@he lower sidealil is a beam that rurthe length of the
lower frame Support legs hold the semilsx in a horizontal positiorA piece of metal that
protects the end of the support leg of thefer is called the sand shdefront reflector
marks the front end of theefer using a lighteflecting deviceMuch of the lonedistance
refrigerated transport by truck is done using articulated trucks pulling refrigerated semi
trailers (reeferg) ( Fi x o nLayootafdhe 2feigerat¢d.semitrailer can be seen on
Picture 2.5.As the whole system is based @ road/sea intermodal concept, the semitrailers
without drivers on the board will be delivered to Zeebrugge Port by shortsRa Ressed.
There the semitrailers will be connected to new trailers and deliver thagimdto the
final destination.The numberof the trailers inolved in the transportation process is
estimated to bat most200 semitrailers due to ghcapacity. Return cargo will however be
a crucial factor.The project is based on tlencept of collboration between suppl&r
recipiens, a shipping companya road logistics provider and harbors. The trailer will
function both as a carg@awier and a distribution unif tractor unit towing a semitrailer is
disconnected from the port of loading and a t&etor unitconnected at the receiving port
for further distribution. Tius, aship stands for main traport (longdistance transport) and
through this théransport work on the Norwegian roaddl be redued. The customer will
still receive a trailer with load as before (Enova project 2015).

2.3 Transport speed

Slower steaming gemore concern in maritime transport in the 21st century due to the issue
of cost efficiency and emission. Speed reduction benadtls environment and shipping
operators in terms of pollutant reduction and cost saWing.important that the economic
benefits will be also securetlowever, thereexistsa negative correlation between slow
steaming and vessel loading capacity. Tfuges maintaininga certain vessel size is the
basis of speedontrol. (Woo and Moon 20}4Taking decision ranagers count economic

saving from slow speed and extra income which is raised by sppeskrvice. However,
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when considering the environmengarformance, sloer speed is the preferable choice in
maritime shipping if it is still possible\gen certaintime limits.

In the model of speed optimization on the fixed shipping routes, the main objedive is
reduce fuel consumption. This possibled achieve by adjusting the sailing speatthe

same time, the sailing will be more CO2 efficient if fuel consumption goes down. The critical
constraint in this problem is the time window, since ships have to aoreech port node

within the time settig along the shipping route.

2.4 Sustainability in transportation

As it was defined by The Center fousSainable Tansporation in 2002sustainable
transportations a transportation that satisfies individuals and society's needs titoo
and in a wayappropriate tthuman and environmental health, in equal conditionsuioeat
and future generations. As can be seen from Figureuatisable transport is economically
efficient and energy effective, competitivgeratingoffering alternative transpbsolutions

andaccomplished by use ofnovative technologies

=S .

efficiency . human health
,/,/f : N o decreased noise

. Yo/ \ : \ 5
competitiveness ~A. /= Economy - Society \ = decreased congestion

|

\) = traffic safety

|
|

innovative
technologies

]
/'//
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effective -
energy use y A\, protective use
P of nature
T resources

i

Figure 2.3 Structure okustainable transporfijomaeu011)

Sustainable transport is a systéking into consideratiothe environmeh and aimed to
reduce emissions and waste, minimize consumptioarefnaturatesources, & decrease
the use of landoise.In addition to this, there is a strong transport link between sustainable

transport and reduced accidents and congestion on 1®asksinable transport contributes
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to economic developmer8ocial progress and living quality are improved by implementing
the concept of sustainable transpfFhomaeus 2011joints out that a transport system can

be daracterisedas sustainable where@omic efficiency anenvironmatal protection
complement each other.

The adjusted system of information sharing and integration is vitatfgolysugainability

of fresh fishasperishable goodsThis systengreatly influence the waste reduction.
Theestimated food waste from manufacturer to the end customer in different supply chains
is about onghird of the production volumeThe possiblecauses of the waste in fresh fish
supplyare weather conditions, lack of coordinationbly flows, road addents failures

in the transportation process, shortcomings in the $ifelfnanagement, inconsistency
between demand and supply etc.

The ways to reduce waste are correspondence of production volumas ®t o mers O6dem
andimplementation ofmprovemats on the efficiency and performance of the supply chain
as a whole systenin the case of fresh fish supply, it is necessamake into account the
specificities of transportation and features of the product, affecting management and
performance of thevhole chain (Kaipia and DukovskBopovska 2012). The logistics
providers in fresh fish supply chain targeted to deliver the product to the end customer in
perfect condition and maximize available shelf life time.

Three main characteristics of the food ke affecting the structure of the supply chain
were identified by Kyttipaniangam et al. (2010):

1. Demand uncertainty. Customer demand is influenced by natural factors as weather
conditions and seasonality and also encouraged by promotion actions @m@aylor
Fearne 2009)

2. Customer order lead time (COLT)sually,lead time required by customergjisite
short.

3. Supply chain lead time allowance (SCLA). Perishable goods ckawmstt by
limited lifecycle Efficiency in thesupply chain lead time (SCLT) sharitgtween

the elements of supply chain is of crucial importance.
Perishability of the goods does not allow to create an inventory buffer against demand

changeability and failures in the transportation. This can be compensated by flexibility in
the supply ad increasedpeed (Ahumada and Villalobos 2009).
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Collaboration between participants at an operational level of the chait seast gartly
integrated support system together with use of advanced forecasting techniques allows to
achievetherequired leel of flexibility and speedKittipania=ngam et al. 2010).

The unit of analysis in our case studythe fresh fish supply chain that consists of the
following main elements: producer, port of loading, logistics provider, port of discharge and

end custome

2.5 Food supply chain

Foodsupply chain is a network of foa@lated business enterprises through wpidducts
move from production t@onsumption, including prproduction and postonsumption

activitiesas can be seen from Figure . Z3tevenson angirog 2008)
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1)
:
---------------- torr{pons |

Figure 2.4 FoodSupply Chain Schemati©éni and Deep, 2010)

b i

rmmmnnn.

The chain is spilt into three sectors: agricultural sector, food processing industry and
distribution. Agricultural sectoencompasses tipeoduct manufacturing, which is theusoe

of food. And food processing mayrsistof various valueadded activities such as refine,
mill, clean, cut or dryDistribution sector connects directly to the end actors in food supply
chain and provide relative customer services. And in generalesdies and retailers in

thedistribution sector are responsible for product sale and promaotion.

2.5.1 Key characteristics of Food Supply Chain

Key characteristics of conventional food supply chains are: (1) Business relationship within
the supply chain aréfamed in winlose terms. (2) Input suppl&operate in restricted
markets or under sherérm contracts. (3) Benefits and profits from the selling of finished
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food products are unevenly distributed. (4) Operations are located and coordinated on a

nationd and international scaléStevenson and Pirog 2008)

2.5.2 Qualitative and quantitative characteristics of a Food Supply Chain

Supply variability

Demand variability

Quality variability

Position in the SC

Company size
SKUs

Leadtime
Sheltlife

| Temperature regime

Figure 2.5Qualitative and quantitativeharacteristics of a Food Supply Chain
(Liljestrand 2012)

Figure 2.5 shows qualitative and quantitative characteristics of a Food Supply Chain. In fact,
seasonaligpply and demand variabilities of the fresh salmon are lowguhéty variability

is medium. The shelf life of fresh salmon varies from 14 to 16 days. Lead time is # days
processing. The temperature has to be quite Main producers are large companies:
Marine Harvest, Lergy, SalMarhere area narrowrange of Stock Keeping Units (SKUs)
(Liljestrand 2012)Collaboration with other producers is important to redihedogistics

cost of transportation and to reach new markets.

2.6 Value-based supply chain

Value-basedsupply chains have to combine producfeténtiationand cooperadn with

competitionto achieve collaborative advantages in the marketplace. It mak&sitments
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to the welfare of all strategic partners, including appropriate profit margins, fair wages and
long-term business agreements. It emgfikes high levels of performance and inter
organizational trustAdditionally, the system of information sharing includésred values
visionsand shared decisiemakingtools (Stevenson and Pirog 2008)

2.7 Effectiveness and efficiency of logistics senas

Effectiveness is the right goal setting for fireject that can be achievedarspecific time

period.Efficiency iscompleting the objedh an optimal wayinputfewerresource on goal

achievement in order to maximipeofit.

The members of Th€oastal Harbour Alliance aimed to develmpefficient and effective
logistical solutionfor the food supply chain. The effectiveness in this case study is measured
by theservice level. The service level of logistics services is affected by the fakeotisrie

to market, product quality, customization and flexibility. The efficiency is measured by

transportation costand positive contributions to environmenbtection.

Cost of service (3)

70 80 90

100

Level of service (%)

Figure 2.6:The relationship between customer service levelcast Crawford1997)

From the figure 2.6we can conclude that high service level follows with cost increasing.
Even though business owners want to become more competitive in the markttrplage

hi gh customer s0 s #ntdabmlbnaecbetveemserviegyél any relatisev e

cost.

Integrationin supply chain obviously strengthen suppliedsnpetiveness in market. They
benefitfrom it in terms of production cost, resources utilization, working capacities and so

on. Koufteros et al(2005) suggestthat integration consists ¢#vo dimensions, supplier

prodict integration and supplier process integration.
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The ransaction cost ahtegrationshouldbetake into account. Reasonable decision makers
always balance saving on supplier integration and velatkpense raised by it. In the
research, Perols et al. (2018ksentdwo types of supplier integration: supplier process
integration and product integrationhey have oppsite impacts on time-market. Time-
to-market can be acceleratéy supplier proess integratignwhile product integrabn

slower timeto-market.

2.8 Previous studies

Kristiansund & Nordmgre PorK(NH) and the Hitra Port participated in several projects that
havehad fresh fish export and logistics as main issBea.transport solutiocan providea
desired level of sustainability fahe aquaculturakector, wherdhereis still room for
improvement. The projects have attracted considerable interest from participants and key
market actors.
The previous studiesur workbased orare listedhere:
1) Project « Sustainable sea transport solutions for fresh salmon exports from Mid
Norway to Continent al Europeo
The projectwas funded by Enova and Hitra Municipality and finished on 1.
September 201%nova isowned byNorwegian Ministry ofpetroleum and Energy
public enterpris§Enova 2016)Establishedn 2001, Enova is aimed to support and
forward an environmentally friendly restructuring of energy consumption and
production, as well as contribute to the development of energy and climate
technology. This is done mainly through advice and financial support from funds
based on the Energy Fund. This Engvaject resulted ithe suggestion of a specific
corridor n Hitra(Norway) - requiredfrequency and reduce cost (Engwaject
2015).The results of the projeetere used during our research warka guiéline
for investigationswhile taking into account the latest information and current

changes in the projeststages

The main contribution for future investigations wasdewduring the INTERREG

Projects: dataequirements, constraints, limitations and profesdicontact network

which were also useful for the Enova projéctSt r at Mos 0 and AFood
specificity of the produg perishabity of fresh salmonwas taken aa crucial point

for fresh fishsupply from Hitra tdEsbjerg (Denmark). During the INTERREG
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projects, sailing plan from Hitra to Esbjerg were developedataticosts of
transportatiorwere calculatedSome of the outcoes from previous projects were
mentionedhere, but the main receiving Port wasrded from Zeebrugge to Esbjerg.
The projects resulted in

government reports, studies, notes, articles aminse presentatiagof these

projects. Unfortunately, these projects did not come to a concrete action plan for

theimplementation of intermodal solutighorth Sea Region 2016)

2) iFood Porto project

The projectwas realized during 20-2014 The full name of the projeavas
AConnecting FoOBdt Poen ®&Rredi Beysondo. AFoo
the Interreg IVB North Sea Region (NSR) Program and continued the StratMos®
project initiative toestablish a new green sea transport corridor for transportation of
food in North SeafiThe North Sea Region Programme 2301320142020
workeswith cutting edge policy areas in regional development through transnational
projects.A principal aim of the pgramme isto expand the scope of territorial
cooperation and focus on high quality projects in innovation, the environment,
accessibility, and sustainable and competitive communities. The - 2008
Programme amnected regions from seven countries aroumide North Sea,
incorporating policy level planning and the long lasting and tangible effects of
projects. These are the foundations of the future transnational projects, which will
create aded value fompartner regions and beyorithe aim of the ppgrammes to
make the North Sea Region a better place tg Vixark and invest (The North Sea
Region Programm 200Z013).
TheRo-Ro solutionwas considead for fresh fish supply froraquaculture
factories on Hitra/Frgya in Norwdg Zeebrugge in Belgium. Port of Zeebrugge
was closen as the main receiving port. Zeebrugge was acceptbd pseferable

hubf or 1 nbound and out bound pracwed tThaet pseg e
is aviable alternative to the road transport in terms of logisticssewst time. The
project wasconcluded with a B2B seminar étitra. Additionally,the project
createda basis for estaishment of the program Hi t r a Ca dieHd .t rRar ogr an
Cased was execut dmmSeptemiver 2001%c1April 2012850 1 3 .
made a significant data collection and mapgiggwork group Jan Erik Netter

KNH representate, Emmanuel Van Damme froAeebrugge rbor and Kevin
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Lyen POM repesentativeThe work included active participation of farming
companies SalMar, Marine Harvest and Lergy. The project was stopped due to lack
of funding and was continued Belgium Later, when possibilities did not

change, the project waompleted. The work yieldgubsitive results for sea
transportation in terms of technology, port's offer and return cargo opportunities.

The frequencand organizéon of transportation chawere and remain a challenge.

3) StratMos project
AStrategic Motorways of t h-20l1SuedersNorthwa s ¢
Sea Region Programme Interreg IVB. The project consisted of three parts:
a) Minoro: Mid-Norway-Rosyth Connection.
The project started with an investigation of the route between Kristiansund and
Zeebrugge for a combined passenger/cargo véRe#Pax). The increased fuel costs
and the following speedreduction led to a change afhip concept to pure nm
solution. The project did not get further development due to lack of interest from
shipping companies.
b) Norway-Shetland/UKContinent Connection
Mgre and Romsdal Municipality and company Mgregruppen AS with base in
Kristiansund and KNH executed assessment of sea transport solution
NORSHUKON. The targewas to find a sea transport solution for transport corridor
Kristiansund (Norwayghetland (UKJThe Kontinent. The results of the studiyg
not satisfy certain evaluation criteria and the project was cancelled.
c) NORTREX Norway Trailer Express
It was the | ast effort under the #AStrat
Norway by effective sedransport ReRo solution. The Hitra Coastal Port was
introduced as a specialized fish hub Port with great opportunities for fresh fish export.
According to sea transportation, the project did not get enough response from the
partners, but attractivenesktbe sea transport solution in terms of costs and good
impact on the climate haamlreadybeen proven. In addition, the project considered
rail transportation. During the processing of applications, priority was given to rail
transport.

4. Pr oj 8ustdinaie i nfrastructure devel opment in
The project was performed from June 2@2&ober 2013 in parallel with

AFood Porto pr oj eintiatives an®challengeg estalilishingpr oj e ct
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customizedort facilities and effective maritime transport solutions for the
aguaculture industry in centddorwaywere studiedThe work resulted in a
positiveoutcomethe NTP 20142023

was submitted in 2013, and several important aspects of the development of

The Hitra Coastal Port and The Hitra Industrial Park were put in place.
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3 Background of the project

In thissectionwewill presenbackgroundf theproject.Thischaptewill provideageneral
overview of the networkedfirms. Here we will give information on details of current
transporsolution- all-roadtransportatiomndthealternativantermodalsolution describing
disadvantageandadvantagesf the transportmodes.In this chapterwe will alsomention
specificityof freshfish supply.

3.1 Economicbackground of the project

The main participants of the project are seafoondyrers at Hitra, shipping serviee
providers and The Coastal Harballiance membersAll of them cooperate together to
detect and reduce environmental impact, the carbon footprint and pollutitdmes whole
supply chain.The municipalities Hitra and Bya characterized byhe countrys largest
production of salmon inMid-Norway (Hitra Kommune2016) The possibilities of
reallocation of seafood freight flows from road to sea here are great duéatorable
location of key ports in municipalitiess well ast h e g o v eeffortspcellaboration
willingness amongquaalture companiesand logistics providers. The establishment of

The Coastal Harbor Alliance, promising sufficient volumes for shipping, have already
increased interest for sdeangortation among Norwegian ship owners and transport
companiesTransport companies as well as shipping companies show evident interest for
collaboration.Norwegian truck companies willenefit fromthis cooperation and wilbe

able toreach their targetarketsdue tothe favorable conditionshus displacingoreign
transport companies in the transportation chain. The restructuring will take time. Sea
transportation in staxip phase will be as a supplement to road transport&ionently, the
participants of the project are actively seeking the opportusiftereturn cargo flows. There

is a lot of opportunitiedpr example fruit and vegetables freight flofnem the EU countries

to Mid-Norway and Western Norwayhich can be combined togetheZooperéon with

ports which are not members of the Coastal Harbor Alliavitglay a major role(Enova
project 2015).

In this chapter, we have studiedmpanies’ businesgtivity to obtaina detailed picture of

the supplyThere is a lisbf key companies wolved into the transportation chain
Municipalities:

A Hitra
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A Froya,
Members of The Coastal Harbor Alliance:
A Kristiansund and Nordmgre Harbour IKS witltrid Coastal Port as a part,
A Vikna port authority Rervik Harbour KF.
Producers/aquaculture:
A Marine Harvest,
A Leray,
A SalMar
Logistics providers:
A road transportation: DB Shenker, Bring, OTTS
A shipping companiesSlue Water
The main markets in the EU
Paris
Madrid
Ruhr Area

London

> > > >

A Brussels

Kristiansund and Nordmgre Intermuniciart Company, North Bndelag Rarvik harbour
IKS together with théi Bl ue Water 6 shipping company ar e
feasibility of a gradual transition from road transport to the preferred uships$ in
transporting seafood in thditra regon.

Collaborating with Kristiansund and Nordmgre Intermunicipal Port Company North
TrendelagRgrvik harbourlKS ownedby municipalitiesVikna, NeergyandLeka. Themain
industriesin the region are aquaulture and maritime industries.The North Trgndelag
Rarvik port companyaims to offer the bestlogistics servicesto the businescommunity,
and to be an active contributorto future growth in the region. At the moment, North
TregndelagHarboraimsat estalishing a new coastharboron Krakaya,locaedin the main
shippinglanein thenorth of Rarvik.

The advantageoukcationof Hitra Portin the leadingregionof Norwegian aquafarming
conducesto a considerablenterestfrom end customersand suppliers The Hitra Port
participatedn differentprojectsasii St r a antifoFsod® al rfihancedby the EU. Such
projectsshowthattransportby seais preferablefor the environmentlow CO2 emissions)

andcompettive in termsof transportatiorcostsandtime.
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It is expected that the productionof aquaculturewill grow to 800.000by 2020. The

forecastings shownin Figure3.1. Productionexpectedn 2050will be5 timeslargerthan
the currentvolume.Accordingto long andshorttermforecastingconsiderablencreasan

the productionof seafoodandothergoodsis estimatedandwill requirenewtransportation
solutionsthatwill reduceCO2emissionsroadaccidentsandroadmaintenanceosts.

Krakaya Coastl Harbour(Picture 3.1)n Vikna Municipality is under construction and will
be a twin harbor to Hitra CeaHarbour. Theyre bothincluded in cooperatiowith the

Coasal Harbour Alliance and directed towards the export of fresh salmon / seafood.

Picture3.1 Nord-Trgndelag Rarvik &t located on Krakgyal(dens Krav 2015)

The specificity of harbors’locationsis that they are on the main shippinglane.Upon the
realizationof theproject,thiswill leadto noorinsignificantsailingdeviationdor thevessels
sailing alongthe coast.This will increaseseatransportcapacity,contributeto new sailing

programsandbetterplanningandcoordinationof infrastructureandsea/landransport.

3.2 Current transportation conditions

Dueto roadtransportd f e a trueks axesisuallythe mainchoicefor freighttransportation
which providesa high level of flexibility. New automotivetechnologiesjmprovedfuel,
developmentndimprovementof the road system promotea sustinablegrowth of road

transport
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All exportflows of freshsalmonaretransportedy roadbetweerSouthNorwayandthe EU
markets. Salmon road Fv. 714 (Figure 3.2) is connectingthe coastal municipalities
Snillfjord, Hitra and Frgya,Orkangerand Trondheim.The 57.6 km-long stretchbetween
Haugenin Orkdal municipality and Sundein Snillfjord Municipality haslow standard
(Vegvesen2016). Daily salmonfreight flow amountsto 50-80 semitrailersper day. This
corresponds$o 17 000semitrailerdrom Hitra/Fragyayearly.60 percentof themareoriented
totheEU -marketsTraffic figuresfrom Nord-Trondelagaddup to morethan3000peryear.
Considering these volumes together, there is a possibility to reduce the number of
semitrailersbetweenMid-Norway and Europeto 1200613000not taking into accountthe

returncargoflows (Enovaproject2015).

Road safety and accidentspose a seriousproblem Participatingin the supply foreign
transpot logisticscompaniesnakethe competitionevenstrongerandincreasehe number
of accidentsFor someconstantlydamagedlueto traffic partsof roads, thesolutioncanonly
be an alternativetransportation During winter period transportatiorbecomesespecially

challenging.Suchconditionsareanimportantreasorfor developmenof the terminalsand

harborsof intermodaltransportatiorchain.
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Figure3.1: Fv.714Salmonroad(Vegveser2016)
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3.3 Phases of dvelopment of maritime transport offer
1. HirtshalscorridorandHitra CoastalPortasthe exportport (2016)
2. HirtshalscorridorandbothHitra andRgrvik Portsasthe exportports(20162017)

3. Zeebruggecorridor as a separatesupplementakolution or in combinationwith
Hirtshals(from 2017+)

Hirtshals Harbor is a starting point for the establishmentof a sea transport
connection. The sea transport solution will reduce the current cost of road
transportatiorby 20-25%. The pricedepend®n volumesof returncargoflows. The
return cargo volumewvill be gained over some time. Governmentsupportand
financingareof highimportancen implementatiorphaseThecalculationghathave
beendoneshowthatanincreasean returncargoflows by 10-50% canreduceprices
about10-45% dependingn the distancefrom receivingportto theenddestinations

(Enovaproject2015).

3.4 Fresh fish logistics

AAquacul ture is the farming of aquatic orga
interventians in the rearing process tah@mce production. It is probably the fastest growing
food-producing sector and accounts for nearly 50 percent of the world's fish that is used for

f oodo ( F 8abnor2potiugtion starts dendanincubator trg. Then tke wild roe’s

fertilization takes placén fresh water conditionsThe roe hatch feer being 60 days at
temperature 8°Clhen the salmoris kept in fresh water fat0-16 montls before it grove

to 60-100g andsready forreallocation into seawaten fjords. The salmons growingunder

constant condition control in 480 m deep nets iseawater in averagey2ars.During this
tmeissal mon f ed by granul ated food, i ncl ud]
antioxidant® u nigabolut 46 kg (Lergy 2016)Then the fish will be taken by webloats

to the processing factory fiwhere it is stun
(Lergy 2016).

About 95 percent of Norwean fish production is exporteéd more than 130 cotmes. The

largest volumes gt the EU countrie~FAO 2010) Grown live fish are deliveredrom the

plants to slaughtbpouse facilities in 2@00 tors well-boats.A new wellboat system is

shown on Picture 3.3.
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Fully controllable water flow, 3 long fish tanks, each holding
oxygen and carbon dioxide 1,000 tonnes of water,

keeps the fish happy -

providing lots of room.

Siphon system for transferring
fish with no pump noise

Diesel-electric powered system is very quiet

New well-boat

Picture3.3 New welkboat Huon Tasmania 2016)

Theharvesting stationareequipped in such a waasto ensure the best conditions for fish
welfare andhequality of theproduct. Adequatevater quality with satisfactory oxygen level
andsufficientspace are very important during the transportafMirof fal resulting from the
process arased to produce fishmeal and do not affect the environif@percent of salmon
is exported in frels condition: gutted with headr chilled, the rests frozen, smoked or
filleted (FAO 2016) Fresh fish as a product imges many requirements for transportation
in terms of time, quality and safety
Thepilot project for modal shifis thetransport of fresh salmon from suppliéraquaculture
plantsand their slaughterhouse facilitibg combined transportation modalities truck and
short sea R&Ro ship from Port of loading Hitra in Norway to the receiving port Zeebrugge
in Belgium and further by truck to tle@nsumers in the EU countrias it demonstrated in
Figure 3.3
Producet Logistics Portof  Logistics Port of Logistics End
Supplier  Providerl loading providers 2, dischargingProvider 3 Customer
Road Hitra RORO ship eBmigge

Material fl \‘
Information flo j

Figure3.2 Fresh fish supply chain

o
C
M
e
©

28



The project involves use of innovative transportation @wling andpackaging solutions

aimed to achieve longer shelf lifehe are 3 possible technologies of fish transportation:

T AWet 0: boges,, open
T AaDryo: ice, not dripping boxes
1 f Dr:yAtnosphere controlledealed boxes withoue.g. Modified Atmosphere

Packaging (MAPpr CA-Containersand prechilling is used if necessawydrkshop
Hitra 2012a).
Technologies applied on standard 20 reeferaaoet basis. Fish imaded in open boxes
with ice or without ice in &mosphere controlled boxebemperature, gas composition and
humidity can be adjusted.
Regarding ship design, the ship used for seafood transportatioh7Bas) length and
capacity ateast 100and most 20@railers with power outlets faall of them on the deck.
Thus, there is a combination sktepmitrailer.This utilizes &ip’s characteristics as the main
transportation modéor long distances) and trailer’'s properties as a loadecarand a
distribution unit.The optimal speed of the ship is 19d&it wasdefined by calculations in
Part 5.2.2 Productknowledgemust be part of thbasic knowledge for designing logistics
solutions related to fresh seafo@ailings plan must badapted to the production process
at Hitra/Fwya.For fresh fisiransportation, an option like tleentainers stacked anboat
is a poor choiceéecause of the danger of runoff (contagion).
Regarding the investment in a ship, it's taken a T / C ratio for the current ship size (capacity
around 100 sertrailers)

Hitra Coastal Port

Hitra Municipality became a part of KNH in021 when the Municipality waslraady
oriented toaquacultureand development of Hitra Port witlndustry Park has been in
progressThe plan of the Industrial park is demonstrated on Picturé3fi¢ial opening @
Hitra Port took place on 16 @ber 2014Regular container ship calls started in November
2014. After 5 years the main elements of the infrastructwrere already in placelhe
infrastructure of the port includes galuction and social components asgineer
commuication, gas, electricitpndwater supply system withugewater reservoiranda

drainage sytem Salmon production requires a lot of fresh water due to its technology.
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Picture 3.4: The Industrial Park on Hittdiffa-Fraya 2016)

Handling equipment, communication linesyo new aquaculture plantsyarehouses,
facilities of the companiegroviding service and maintenance for aquaculéume marine
industry,other building and facilitiesare included into the project and will be built after
some time.

Hitra port is located right in the fairway between Trondheim and Kristiansund, dnaia t
natural traffic and logistics hulr seafood and fishing industry on Hitra / Frgya and in the
region. Hitra Coastal Port and itanderlying commercial spacdlitra Industrial Park,
represent a development areaaafund 1.5 million m2 (1500 acred hey ardabeled as a
Afseafood | ogistics centisdiectly cdhheeted goette fmaim d
origins of seafood production in Midorway.

A well connectedransport network anavastlogistics capacity makes it possible to manage
further increase on seafood transport demdheé salmon productiomndustry is growing
steadily. Indeed, it exhibits great opportunities for cooperation thgieU markets and
excellent possibilities to service MiNorway and Northern Norway. Many shipping
companies and transpation companies are very interested in using the Hitra port as both
a seafood and general cargo/unit loads hub, storage hotel, a regional distribution center,
transshipment terminal, hub for speed boats and ferry passengers, sfeigé, etc.
Several companies have expressed inteémesstablishingn the areasome companies are

in the state of negotiatiormhe world's largest salmon group, Mariklarvest, has now
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secured 50 acres (+ option for another 10 adeebuilda new s@lmon factory in this area.
There will also be good opportunities for Hurtigruten and cruise vessels in the port. Hitra
municipality will be able toestablish a futureriented and sustainable environment. The
convenient location, along with great and repyay and harbor facilities will provide great

opportunities for economic development in the region and within the company.

Hitra
| narduvil

Picture3.5. Hitra andIndustrialpark (Hitra kommune2016

A lot wasbuilt up on Hitra for thelasttwo years.Hitra port hasa directandeasyaccesso
thequayandindustrialareain Trondheimsleiathe mainandmandatoryshippinglane The

cargo terminal Hitra Coastd Port is operationalfrom this year and includes terminal
facilities, areasand equipmentappropriatefor both Ro/RoandLo/Lo services.The port's
logistics centerprovidespossibilitiesfor frozenand cold storage offers warehousingand
transitstoragelt contributes to the efficiency of therminal in Htra Coast Harbour. There
aresites for trailers andreas for containewith electricity.Dry / cold storage facilities have

also been built.

TheHitra Coastaporthasagooddistributionsystemvia Fv714thatis connectedo theport
throughHitra tunnel. Theupgraded~v714is 75 km long to Orkangerand40to Frgyaand

is conduciveto efficient cargodistribution(KristiansundandNordmgreHarbor2016).

Industrial park is extended on Jgstengya as it was decided by Hitra Municipal Council in
2014. The background of this development isajeeement with Lergwyhich required

even more space. Previously, the municipality decided to build the 120 acres industrial area
of northrwest side of Jgstenaykirst plots are already sold to Marine Harvest AS and
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Brgdrene Sunde AS, that secured thelwes the land for development.
Now BEW, Sunde Groupnd Lergyalsoentered the fieldThe BEW companyand their
competitor Sunde Group each will build a new factory for the production of polystyrene
boxes-fish cratedactories They do this in ordewotincrease capacity and to be even closer
to theaquaculture companies thaill alsoestablish themselvés the region. The company
BEWi, headquartered in Hamékas, is already in full swing with the planning of the new
factory. This will contribute to rgater security of supply for BEW& customers in the
region BEWi considers that it is important to be established in an industrial hub that
Jastengya will be. Their overall strategy is to be a supplier of packaging for both aquaculture
and agriculture ahbuilding industry. Their overall goal is fisovide even better quality,
flexibility and sustainabilitythrough their innovative and tressgtting productgHitra-
Frgya 2014, b, c).

Picture3.6: Lergy factory in HestvikaHitra-Frgya 2014d)

By thebuilding of a new factory Lergy Mid plans to merge factories in HesiRkaure
3.6)and Dolmgya to one factory in Jgstengya (Hiraya 2014d)These two factories work
reasonably well today. The company éighasbeen working for several years to merge the
two factories and make the production process more efficient. They will now see whether it
is rentablepays to retain them or whether theyl be merged.

Thus, the industrid area must expand eastward fmmother 60 acres. The cost of the
expansion is estimated to 46 million, the municipality finaniteby borrowing. It is
important that companies buitteir facilities urgently antiegin their activity soarsothat

the municipality camstartgeting tax recgtsto pay back thenavegment inJgstengyéHitra-

Fraya 2015d)
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