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Abstract 

Norway is the largest producer of Atlantic salmon and the second biggest exporter in the 

world. Established 45 years ago, Norwegian aquaculture industry has progressively grown 

to become one of major importance. If  the future development of the oil sector continues at 

the same rate as today, the seafood industry will  become the largest in Norway. Salmon 

production is particularly important for the economic development of coastal Norwegian 

communities where some of the other industries face a number of challenges. Aquaculture 

brings the labor force into production and retailed services, creating thousands of jobs, 

promotes the development of transport industry and contributes to market development.  

Nowadays, most of the fresh salmon commercial flows is carried by road transport. 

However, short sea shipping (SSS) offers a greater potential as a transportation solution with 

regards to salmon export. SSS is an environmentally friendly transport mode characterized 

by a low level of pollution and high efficiency. 

 This paper argues the reliability of short sea shipping as a means of fish export from two 

Norwegian municipalities, Hitra and Frøya, located in Mid-Norway. Both Hitra and Frøya 

municipalities are the cradle of salmon farming in the worldôs leading aquacultural area, 

often referred to as the ñSalmon Regionò.  Their export volumes are expected to experience 

a 5-fold increase which, if  continued to be transported by land, might lead to heavy 

deterioration of roads and especially the so called ñSalmon roadò Fv-714, notorious for its 

heavy traffic and numerous accidents. 

In autumn 2014, as a result of cooperation between Kristiansund, Nordmøre Harbor and 

North Trøndelag Harbor Rørvik IKS, the Coastal Harbor Alliance was established. The 

mission of this alliance is to consolidate satisfactory export volumes of fresh fish to 

reallocate the Hitra/Frøya municipality goods ̀ flows from road to sea. This can be 

accomplished through relocating fresh and frozen fish freight flows from Mid-Norway to 

continental Europe. Hirtshals and Zeebrugge harbors are intended to serve as entry gates 

from which the goods will  be transported to customers in the EU. The main focus of the 

project is a solution satisfying demand of the end customers in terms of frequency, cost and 

reliability.  

The empirical, case-based approach used in this study creates a description of the shipping 

network in its entirety and contains a detailed picture of the transportation chain.  Our main 

informants are KNH Kristiansund and Nordmøre port Company and Hitra Municipality 

authorities. They are actively building a new Hitra Coastal Port and Hitra Industrial Hub. 
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The qualitative study provides a basis for the quantitative part where we employed 

quantitative analysis of the intermodal indicators located on the sea. Thus, the paper includes 

cost calculations comparing road transport to maritime transport and highlighting the 

determinants of these costs.  

Another important objective of our study is to demonstrate the huge emission reduction 

possibilities in this multi-modal environment as opposed to road transportation.  

The informants have provided their comments on the final analytical conclusions. 
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1 Introduction 

1.1 Background 

Norway is the largest producer of salmon in the world. Norwegian salmon export volumes 

resulted in highest value in 2015 worth NOK 47, 7 billion where export to the EU is NOK 

35, 2 billion (NSC 2016). Currently, the salmon export from Norway to EU markets is 

growing steadily and powerfully in both volume and value (Figure 1.1). Volume growth in 

the Norwegian seafood industry already runs faster than the development of the road 

network. 

Figure 1.1: Sale of salmon. Quantity and first hand* value. (Statistics Norway 2015a) 

 

The main solution for transportation of fresh salmon export flows is transportation by road 

as can be seen from Figure 1.1. The transport flows generated by the salmon production, 

create considerable pressure on certain roads and ferry crossings. Additionally, there is also 

a tendency towards structural changes in salmon production: concentration of production 

and slaughterhouse facilities. These factors lead to centralization and together with volume  

_________________________________________________________________________ 

*The first hand value corresponds to the value of sold fresh and frozen slaughtered fish. 
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growth ï to significant logistical challenges. The larger volumes of salmon are transported 

from fewer plants / clusters, the more significant will be the transport load on the roads used 

for transportation from the plants to the borders crossing (Samferdsel 2014). 

 

Figure 1.2. Transportation of fresh salmon and trout for export in 2013. Figures in tons (net 

weight) (Samferdsel 2014). 

 

In addition, there is a challenge - export that consists of fresh products requires a rapid 

sustainable logistics chain, a high level of flexibility and predictability of transportation.  

A lot of different goods are transported by sea, the fresh fish is still an exception. 

Nevertheless, a gradual development is taking a place. The Coastal Harbor Alliance creation 

and its project implementation is a significant step in development of intermodal solution 

for fresh fish supply using ships as the transport mode. By opening a new route system 

between the key ports as well as through inland link improvement, The Coastal Harbor 

Alliance offers outstanding growth possibilities for the seafood transport system. A member 

of the Alliance, Hitra coastal port is a new and specially adapted fishing hub. In fact, the 

three major aquaculture companies located on Hitra/Frøya  Lerøy, Marine Harvest and 

SalMar produce enough to consolidate freight flows and to export fish by ship. The 
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production volume (2014) was about 280000 ton per day and it is estimated to be doubled 

by 2020 and fivefold increase by 2050 (Enova project 2015).  The new intermodal approach 

to transport will reduce environmental and health-damaging emissions from trailers, reduce 

transportation costs for businesses and contribute to better road safety. This concept already 

became a part of the Norwegian National Transport Plan. 

In our thesis we would like to exam and compare possible seafood transportation solutions 

from Hitra and Frøya municipalities to Zeebrugge port and further to European countries. 

Thus, in our work we would like to prove and demonstrate in details the advantages of an 

intermodal solution combining maritime and road transport modes. 

The main efforts of the Coastal Harbor Alliance aimed at establishment of Hitra-Hirtshals 

direct sea transport connection and as the next step, at development of Hitra-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/Frøya and 

Ytre Namdalen area (North-Trøndelag). In addition, Kråkøya costal port (Rørvik) in Nord-

Trøndelag will be opened for collaboration with Hitra as a twin port in the Coastal Port 

Alliance (Enova project 2015). 

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

Short Sea Shipping (SSS) is efficient, safe and it is the most environmentally friendly 

transport mode that is highly supported by the government. SSS could take considerable 

volumes of fresh salmon transportation off Norwegian and Europeôs saturated roads and 

decrease pollutions and injuries caused by road transportation.  

 

1.2 Research questions and primary objectives of the study 

The purpose 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 trips. An important issue 

here is the change in the cost associated with acquiring of a new vessel. 

It is obvious that the sea transport alternative is more preferable than road transport regarding 

costs and emissionsô reduction and road safety. The main constraints in our case are the 

capacity of the ship and lead-time. 

The additional purpose of the study is to dedicate attention to the intermodal transport 

solution and to increase the transparency and attractiveness of intermodal services, by 

defining its cost structure and highlighting the terms of pricing.  
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Thus, we are going to analyze the Zeebrugge alternative. To demonstrate the savings and 

competitiveness of short sea shipping solution with Roll-on-Roll -off ships in comparison to 

road prices, our work will include the cost analysis. To demonstrate environmental benefits 

of intermodal solution, we are going to calculate the emissions in a multi-modal environment 

and to compare the results with road transport alternative. 

 

Thus, the main research questions of paper are: 

 

ü Research question 1 is linked to the customer service concerns (time-to-market): 

Are we able to gain a satisfactory service level for the customer when applying 

intermodal concept? 

By answering this question, we are going to prove the viability of fresh fish 

transportation in terms of time and analyze the risks associated with intermodal 

concept. 

 

ü Research question 2 is related to the cost structure of both transportation 

alternatives: 

What are the cost determinants of the sea/road transportation? 

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

 

ü Research question 3 is related to the environmental concerns: 

 How significant are the possibilities for emission reduction in a multi-modal 

environment compare to the road transportation? 

How reasonable is the investment in this project and how much can society gain 

through use of environmentally friendly transport?  

 

ü Research question 4 is the conclusion, based on the findings: 

            The comparison of two modes of transport-road-sea-in terms of costs and time and   

            the analysis of the economic viability of the sea transport as the alternative for          

            road transportation. 
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1.3 Value 

In our thesis, we have created overview of networked firms, working together to promote 

reallocation of seafood transport flows from road to sea to achieve sustainability of 

transportation chain. We have highlighted main challenges for the realization of 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 solutions: all-road transportation 

and intermodal supply chain road-sea-road. Similar intermodal solutions can be very 

attractive in other regions of the Norwegian coast where the concentration of export volumes 

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

export volumes. 

 

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 chapter 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 truck-sea-truck. The participants of the project are the key ports, the 

main producers exporting fresh salmon from the region Hitra/Frøya to the European 

countries, logistics providers, government side and the customers. We have provided 

information on customers` demand and the specificity of their geographical location. 

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 5 and 6 are the interpretation of the results. In this chapter we have discussed the 

analytical findings in communication with the supply chain structure. 

Chapter 7 represents the limitations of this case study. 

Chapter 8 will discuss potential future challenges and further investigations. 

Chapter 9 is the part of conclusion and findings. 
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2 Literature review 

 

The purpose of this 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 project are taken into 

consideration.  

 

2.1 Greenhouse Gas Emissions from transport sector 

The processes of goods production, transportation, inventory storage and end customers` 

consumption are causing greenhouse gases emissions. Greenhouse gases are the gases in the 

atmosphere that cause the greenhouse effect. These 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 by ecology specialists (Mora et al. 2013), if the greenhouse 

gas emissions will not be reduced, humanity can face the excess of the historical planet`s 

temperature already in 2047 ñwith its impact on ecosystems, biodiversity and the livelihoods 

of people worldwideò (Statistics Norway 2014a). 

 

 

Figure 2.1. Domestic emissions of greenhouse gas emissions, by source (Statistics Norway 

2014a) 
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As it shown in Figure 2.1, transportation of goods represents most important challenges for 

the environment after oil and gas extraction, manufacturing and mining. Road freight 

transport is a major source of carbon dioxide (CO2) emissions that comes from the burning 

of petroleum-based products in cars engines. The amount of other greenhouse gases emitted 

during fuel combustion is quite small (Figure 2.2). There are gases as methane (CH4), nitrous 

oxide (N2O) and hydrofluorocarbon (HFC) emitted from mobile air conditioners and 

refrigerated transport (EPA 2016). 

CO2 emissions caused by sea transport are significantly lower compared to road 

transportation. However, construction and renovation of port area cause large amount of 

pollutants into air and water, which threatens the lives of local people and natural 

surroundings. (Rondinelli and Berry 2000)  

 

 

Figure 2.2. Types and amount of greenhouse gases emitted by different sources (Statistics 

Norway 2014b) 

 

Reduction of emissions is an important objective of the national environmental policy. The 

national Norwegian transport plan (NTP) approved for the period 2014-2023 presents goals 

and strategies for the transport sector during the next ten years. To meet national targets and 

Norwaỳ s international health and environment commitments, the NTP is aimed to make 

contribution from the national transport policy to greenhouse gas emissions limitation to 

reduce transport environmental effects.  (The Government 2013).  According to the 

international Kyoto agreement (UNFCCC 1998), Norway should aim to reduce greenhouse 

gas emissions to 84 per cent of the emissions produced 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 
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stimulating public transport and innovative 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 taxes and green energy subsidies. These tools 

will make environmentally friendly transport modes more attractive.  

From the environmental perspective, no transport mode is absolutely superior to others.  

Trucks consume a large amount of unclean fossil fuel per day, which emits CO2, NOx, 

sulfur compounds and other toxic substances. This seriously reduces air quality. Dekker et 

al. (2012) analyzed choices within transportation (transportation mode, intermodal transport, 

equipment choice and fuel choice) and their environmental impact. Obviously, consolidation 

of cargo leads to lower CO2 emissions per g/t/km. Although, ships emit more NO2 

compared with other modes (container vessel, rail, truck and plane), nevertheless transport 

by vessel is most CO2 efficient and consumes the least fuel. Therefore, short see shipping is 

very attractive as it is an economically competitive and a sustainable transportation mode 

(Medda and Trujillo 2010).  

It is worth noting, that there is own tax system for sea transportation. The new Sulphur 

Emission Control Areas (SECA)̀ Protocol came into effect in September 2015 under new 

EU legislation. There have been inroduced certain taxes and requirements for shipping 

companies as to use fuel where the sulphur content should not exceed 0.1% when operating 

within the SECA. The SECA includes the North Sea, which Norwegian shipping companies 

are crossing during their import/export operations. Therefore, it will have impact on the 

operation costs and will transport factor price rises to the customers (DSV 2015).  

In fact, there is a variety of possibilities to reduce transportation: 

- 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 another during a 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 g CO2-ekv./ton.km that gives possibility 

CO2 emissions reduction of about 10000 tons per year. Further, assuming a possibility of 

50% of return cargo flows, the reduction of emission will be definitely increase to 15000 

tons per year (Enova project 2015). 
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2.2 Transport Mode 

The main choices on transportation are the following: truck, 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 by distance and characteristics of goods. Air mode is 

applied to deliver high perishable goods due to the advantage of short time accessibility. 

Recent innovation on technology makes the shift between different modes possible. The 

invention of reefer containers changes the flow of fresh seafood freight from air to road- 

based transportation. Temperature control enables one to maintain a standard of freshness 

of fish products for a longer time. 

2.2.1 Intermodal transport  

Intermodal transport is a combination of at least two transport modes in a particular 

transportation chain without any change of container. The main part of the route in the 

intermodal structure is travelled by rail, inland shipping canal or ocean-going vessel. Initial 

and final road transportation has to be as short as possible (Macharis and Bontekoning 2004). 

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 and efficiently coordinated. (Boske 1998) 

Simina et al. (2012) has discussed the pricing of intermodal transport. The cost structure of 

intermodal transport may consist of infrastructure costs, maintenance costs for terminals, 

costs for purchase of vehicles and equipment, costs of transfer and storage of load. Thus, the 

cost structure for the transportation at each phase is unclear and it is thereby hard to break 

down the total cost precisely. It shows that intermodal transport is cost-efficient over long 

distances and in large volume. 

The overall economic benefits of intermodal transportation proposed by Yevdokimov (2000) 

are divided into four elements: (1) an increase in the volume of transportation 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 and road transportation is interconnected with the 

intention to achieve efficient transportation performance. Another reason to use multi-modal 

concept here is reduction of road accidents and reduction of traffic congestion in urban area. 

Road transport creates noise pollution and unsafe conditions for human life. Additionally, 

less greenhouse gas emission is also desired in the long term from the perspective of green 
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logistics. The term ñGreen logisticsò refers to a form of logistics which is designed not to 

only be environmentally friendly, but also economically functional (Rodrigue et al. 2001). 

There is no evidence that taking environmental considerations into logistics system would 

have a negative influence on logistics performance (Wu and Dunn 1995). 

Another important aspect for supply chain management is the integration of a multimodal 

transportation system. The aim of this integration is lead time minimization and 

improvement of resource utilization. Thus, intermodal transportation ensures optimization 

of its modes not only separately but also as a part of transport network as a whole system 

(Macharis and Bontekoning 2004). 

 

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 and non-European ports located in the seas bordering 

Europe. By the EU Commission SSS considered as ñthe only freight mode that can offer a 

realistic prospect of substantial modal shift from road, as well as improve competitiveness 

and reduce environmental damageò (EU Commission 2009). In the current transport chain 

as a whole system, SSS is a supplement of the road transportation by truck and its competitor 

providing services in the same market. The intermodal concept requires identification of the 

correct implementation, use and capability of SSS as an alternative transport mode and as a 

supplement. 

Viability of Short Sea Shipping also depends on type of transported cargo that determines 

the choice of transport. To achieve its functionality in transportation chain and execute 

delivery rapidly, the SSS market uses specific type of ships and applies advanced 

technologies. The main technologies of the SSS are Float-on-Float-off (Flo-Flo),  

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

The ñfloat in 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 devices (Picture 2.1). A disadvantage 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 addition, they 

must be adjusted to fix deck or girder structures which segregate the cargo containers at 

various cargo levelsò (GlobalSecuirity 2016). 
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Picture 2.1: Float-on-Float-off ship (plusgoogle.com 2016) 

 

Shown on the Picture 2.1, the Lo-Lo vessels are container vessels transporting a wide range 

of products that must be loaded and discharged in the port by cranes and derricks. The cargo 

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

characteristics of the vessel, ñnot equipped with ballast-adjusting mechanismsò 

(GlobalSecurity 2016). The Lo-Lo solution will be relevant for other types of cargo and 

included in use at Hitra. 

 

    

Picture 2.2: Lo-lo ship (Combi Lift 2016) Picture 2.3: Ro-Ro-Lo-Lo contaner ship           

                                                                                   (Container Handbook 2016) 

 

The Ro-Ro technology is used for the fresh fish transportation in the studied case. Roll-on-

Roll-off is the technology, which is applied in the design of ships and allows to carry 

wheeled cargo. This is the only solution for sea transportation of heavy wheeled freight such 

as trucks and other bulky constructions and road machinery. There also exist Ro-Ro-Lo-Lo 

vessels, combining both technologies (Picture 2.3). The Ro-Ro vessels represent a 

considerable investment and therefore require a satisfactory level of the commercial 

operations (Medda and Trujillo 2010).   
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2.2.3 Shortsea Ro-Ro ships 

Ro-Ro vessels built-in or shore-based ramps allow the cargo to be efficiently driven on and 

off the ship during loading/discharging in the port. In this way, the load (in our case trucks) 

is rolled on/off the deck on its wheels as shown on the Picture 2.4. Advanced engineering 

technologies enable the ship owners to compete in the SSS market through the functionality 

optimisation of Ro-Ro ships and flexibility in cargo access equipment. The use of stern 

ramps suitable for the different types of quays and port facilities, custom-made shore ramps 

provides a highly efficient and quick loading and unloading (MacGregor 2016). 

 

 

Picture 2.4: Shortsea Ro-Ro ship (MacGregor 2016) 

 

2.2.4 Refrigerated semitrailer 

 

 

Picture 2.5: Refrigerated semitrailer (Fix on road 2016) 
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ñA refrigerated semi-trailer is a heavy truck for transporting goods that must be kept 

cold. Reefers all contain refrigeration units. A vent door is made of movable panels that are 

used to regulate the air intake. Clearance lights indicate the form and dimensions of the 

specific reefer truck. An upper side-rail is a truck part that in essence is a beam that runs the 

length of the upper frame of the reefer. The rear reflector is a light-reflecting device that 

marks the back end of the reefer. The lower side-rail is a beam that runs the length of the 

lower frame. Support legs hold the semitrailer in a horizontal position. A piece of metal that 

protects the end of the support leg of the reefer is called the sand shoe. A front reflector 

marks the front end of the reefer using a light-reflecting device. Much of the long-distance 

refrigerated transport by truck is done using articulated trucks pulling refrigerated semi-

trailers (reefers)ò (Fix on road 2016). Layout of the refrigerated semitrailer can be seen on 

Picture 2.5. As the whole system is based on a road/sea intermodal concept, the semitrailers 

without drivers on the board will be delivered to Zeebrugge Port by shortsea Ro-Ro vessels. 

There the semitrailers will be connected to new trailers and deliver the production to the 

final destination. The number of the trailers involved in the transportation process is 

estimated to be at most 200 semitrailers due to ship capacity. Return cargo will however be 

a crucial factor. The project is based on the concept of collaboration between suppliers, 

recipients, a shipping company, a road logistics provider and harbors. The trailer will 

function both as a cargo carrier and a distribution unit. A tractor unit towing a semitrailer is 

disconnected from the port of loading and a new tractor unit connected at the receiving port 

for further distribution. Thus, a ship stands for main transport (long-distance transport) and 

through this the transport work on the Norwegian roads will be reduced. The customer will 

still receive a trailer with load as before (Enova project 2015).  

 

2.3 Transport speed 

Slower steaming gets more concern in maritime transport in the 21st century due to the issue 

of cost efficiency and emission. Speed reduction benefits both environment and shipping 

operators in terms of pollutant reduction and cost saving. It is important that the economic 

benefits will be also secured. However, there exists a negative correlation between slow 

steaming and vessel loading capacity. Therefore, maintaining a certain vessel size is the 

basis of speed control. (Woo and Moon 2014). Taking decision managers count economic 

savings from slow speed and extra income which is raised by speed-up service. However, 
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when considering the environmental performance, slower speed is the preferable choice in 

maritime shipping if it is still possible given certain time limits. 

In the model of speed optimization on the fixed shipping routes, the main objective is to 

reduce fuel consumption. This is possible to achieve by adjusting the sailing speed. At the 

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 arrive to each port node 

within the time setting along the shipping route. 

 

2.4 Sustainability in transportation  

 As it was defined by The Center for Sustainable Transportation in 2002 sustainable 

transportation is a transportation that satisfies individuals and society`s needs without harm 

and in a way appropriate to human and environmental health, in equal conditions for current 

and future generations. As can be seen from Figure 2.3, sustainable transport is economically 

efficient and energy effective, competitive, operating offering alternative transport solutions 

and accomplished by use of innovative technologies. 

 

 

Figure 2.3. Structure of sustainable transport (Thomaeus 2011) 

 

Sustainable transport is a system taking into consideration the environment and aimed to 

reduce emissions and waste, minimize consumption of rare natural resources, and decrease 

the use of land noise. In addition to this, there is a strong transport link between sustainable 

transport and reduced accidents and congestion on roads. Sustainable transport contributes 
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to economic development. Social progress and living quality are improved by implementing 

the concept of sustainable transport. (Thomaeus 2011) points out that a transport system can 

be characterised as sustainable where economic efficiency and environmental protection 

complement each other. 

The adjusted system of information sharing and integration is vital for supply sustainability 

of fresh fish as perishable goods.  This system greatly influences the waste reduction. 

The estimated food waste from manufacturer to the end customer in different supply chains 

is about one-third of the production volume. The possible causes of the waste in fresh fish 

supply are weather conditions, lack of coordination of supply flows, road accidents, failures 

in the transportation process, shortcomings in the shelf-life management, inconsistency 

between demand and supply etc.  

The ways to reduce waste are correspondence of production volumes to customers ódemands 

and implementation of improvements on the efficiency and performance of the supply chain 

as a whole system. In the case of fresh fish supply, it is necessary to take into account the 

specificities of transportation and features of the product, affecting management and 

performance of the whole chain (Kaipia and Dukovska-Popovska 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 market, affecting the structure of the supply chain 

were identified by Kyttipania-ngam et al. (2010): 

 

1. Demand uncertainty. Customer demand is influenced by natural factors as weather 

conditions and seasonality and also encouraged by promotion actions (Taylor and 

Fearne 2009) 

2. Customer order lead time (COLT). Usually, lead time required by customers is quite 

short. 

3. Supply chain lead time allowance (SCLA). Perishable goods characterized by 

limited lifecycle. Efficiency in the supply chain lead time (SCLT) sharing between 

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 and increased speed (Ahumada and Villalobos 2009). 
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Collaboration between participants at an operational level of the chain and at least a partly 

integrated support system together with use of advanced forecasting techniques allows to 

achieve the required level of flexibility  and speed (Kittipania-ngam et al. 2010). 

The unit of analysis in our case study is the fresh fish supply chain that consists of the 

following main elements: producer, port of loading, logistics provider, port of discharge and 

end customer.  

 

2.5 Food supply chain  

Food supply chain is a network of food-related business enterprises through which products 

move from production to consumption, including pre-production and post-consumption 

activities as can be seen from Figure 2.4. (Stevenson and Pirog 2008) 

 

 

 

Figure 2.4: Food Supply Chain Schematic (Dani and Deep, 2010) 

 

The chain is spilt into three sectors: agricultural sector, food processing industry and 

distribution. Agricultural sector encompasses the product manufacturing, which is the source 

of food. And food processing may consist of various value-added activities such as refine, 

mill, clean, cut or dry. Distribution sector connects directly to the end actors in food supply 

chain and provide relative customer services. And in general, wholesalers and retailers in 

the distribution sector are responsible for product sale and promotion. 

 

2.5.1 Key characteristics of Food Supply Chain 

Key characteristics of conventional food supply chains are: (1) Business relationship within 

the supply chain are framed in win-lose terms. (2) Input suppliers operate in restricted 

markets or under short-term 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 

national and international scale. (Stevenson 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 

 

Lead-time 

Shelf-life 

 

Temperature regime 

 

Figure 2.5: Qualitative and quantitative characteristics of a Food Supply Chain 

(Liljestrand 2012) 

 

Figure 2.5 shows qualitative and quantitative characteristics of a Food Supply Chain. In fact, 

seasonal supply and demand variabilities of the fresh salmon are low. The quality variability 

is medium. The shelf life of fresh salmon varies from 14 to 16 days. Lead time is 4 days to 

processing. The temperature has to be quite low. Main producers are large companies: 

Marine Harvest, Lerøy, SalMar. There are a narrow range of Stock Keeping Units (SKUs) 

(Liljestrand 2012). Collaboration with other producers is important to reduce the logistics 

cost of transportation and to reach new markets. 

 

2.6 Value-based supply chain 

Value-based supply chains have to combine product differentiation and cooperation with 

competition to achieve collaborative advantages in the marketplace. It makes commitments 

Strategies/ 

Functionalities 
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to the welfare of all strategic partners, including appropriate profit margins, fair wages and 

long-term business agreements. It emphasizes high levels of performance and inter-

organizational trust. Additionally, the system of information sharing includes shared values, 

visions and shared decision-making tools. (Stevenson and Pirog 2008) 

 

2.7 Effectiveness and efficiency of logistics services 

Effectiveness is the right goal setting for the project that can be achieved in a specific time 

period. Efficiency is completing the object in an optimal way, input fewer resources on goal 

achievement in order to maximize profit.  

The members of The Coastal Harbour Alliance aimed to develop an efficient and effective 

logistical solution for the food supply chain. The effectiveness in this case study is measured 

by the service level. The service level of logistics services is affected by the factors like time 

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

transportation costs and positive contributions to environment protection. 

 

Figure 2.6: The relationship between customer service level and cost (Crawford 1997) 

 

From the figure 2.6, we can conclude that high service level follows with cost increasing. 

Even though business owners want to become more competitive in the market place through 

high customersô satisfaction, they have to find a balance between service level and relative 

cost.  

Integration in supply chain obviously strengthen supplier`s competiveness in market. They 

benefit from it in terms of production cost, resources utilization, working capacities and so 

on. Koufteros et al. (2005) suggest that integration consists of two dimensions, supplier 

product integration and supplier process integration. 
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The transaction cost of integration should be take into account. Reasonable decision makers 

always balance saving on supplier integration and relative expense raised by it. In the 

research, Perols et al. (2013) presents two types of supplier integration: supplier process 

integration and product integration. They have opposite impacts on time-to-market. Time-

to-market can be accelerated by supplier process integration, while product integration 

slower time-to-market. 

 

2.8 Previous studies 

Kristiansund & Nordmøre Port (KNH) and the Hitra Port participated in several projects that 

have had fresh fish export and logistics as main issues. Sea transport solution can provide a 

desired level of sustainability for the aquacultural sector, where there is still room for 

improvement. The projects have attracted considerable interest from participants and key 

market actors. 

The previous studies our work based on are listed here: 

1) Project « Sustainable sea transport solutions for fresh salmon exports from Mid 

Norway to Continental Europeò 

The project was funded by Enova and Hitra Municipality and finished on 1. 

September 2015. Enova is owned by Norwegian Ministry of petroleum and Energy 

public enterprise (Enova 2016). Established in 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 Enova-project resulted in the suggestion of a specific 

corridor n Hitra (Norway) - required frequency and reduce cost (Enova project 

2015). The results of the project were used during our research work as a guideline 

for investigations while taking into account the latest information and current 

changes in the project`s stages.  

 

         The main contribution for future investigations was made during the INTERREG     

         Projects: data, requirements, constraints, limitations and professional contact network  

         which were also useful for the Enova project, ñStratMosò and ñFood Portò. The  

         specificity of the product, perishability of fresh salmon, was taken as a crucial point  

         for fresh fish supply from Hitra to Esbjerg (Denmark). During the INTERREG  
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         projects, sailing plan from Hitra to Esbjerg were developed and total costs of  

         transportation were calculated. Some of the outcomes from previous projects were  

         mentioned here, but the main receiving Port was changed from Zeebrugge to Esbjerg.  

         The projects resulted in  

         government reports, studies, notes, articles and seminar presentations of these  

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

         the implementation of intermodal solution (North Sea Region 2016). 

. 

2) ñFood Portò project  

The project was realized during 2011-2014. The full name of the project was 

ñConnecting Food Port Regions ï Between and Beyondò.  ñFood Portò was a part of 

the Interreg IVB North Sea Region (NSR) Program and continued the StratMos` 

project initiative to establish a new green sea transport corridor for transportation of 

food in North Sea. ñThe North Sea Region Programme 2007-2013/2014-2020 

workes with cutting edge policy areas in regional development through transnational 

projects. A principal aim of the programme is to expand the scope of territorial 

cooperation and focus on high quality projects in innovation, the environment, 

accessibility, and sustainable and competitive communities. The 2007-2013 

Programme connected regions from seven countries around the 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 added value for partner regions and beyond. The aim of the programme is to 

make the North Sea Region a better place to live, work and invest.ò (The North Sea 

Region Programm 2007-2013). 

           The Ro-Ro solution was considered for fresh fish supply from aquaculture  

            factories on Hitra/Frøya in Norway to Zeebrugge in Belgium. Port of Zeebrugge   

            was chosen as the main receiving port. Zeebrugge was accepted as the preferable          

hub for inbound and outbound cargo. The project ñFood Portò proved that sea transport  

            is a viable alternative to the road transport in terms of logistics costs and time. The      

           project was concluded with a B2B seminar on Hitra. Additionally, the project     

          created a basis for establishment of the program òHitra Caseò. Program ñHitra  

           Caseò was executed from 2011 to 2013. From September 2011 to April 2012 was      

           made a significant data collection and mapping by a work group Jan Erik Netter  

          KNH representative, Emmanuel Van Damme from Zeebrugge Harbor and Kevin  
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          Lyen POM representative. The work included active participation of farming   

          companies SalMar, Marine Harvest and Lerøy. The project was stopped due to lack  

          of funding and was continued in Belgium. Later, when possibilities did not  

          change, the project was completed. The work yielded positive results for sea  

          transportation in terms of technology, port`s offer and return cargo opportunities.         

          The frequence and organization of transportation chain were and remain a challenge. 

 

3) StratMos project  

ñStrategic Motorways of the Seasò was completed during 2007-2011 under North 

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 vessel (Ro/Pax). The increased fuel costs 

and the following speed reduction, led to a change of ship concept to pure ro-ro 

solution. The project did not get further development due to lack of interest from 

shipping companies.  

b) Norway-Shetland/UK-Continent Connection 

Møre and Romsdal Municipality and company Møregruppen AS with base in 

Kristiansund and KNH executed assessment of a sea transport solution 

NORSHUKON. The target was to find a sea transport solution for transport corridor 

Kristiansund (Norway)-Shetland (UK)-The Kontinent. The results of the study did 

not satisfy certain evaluation criteria and the project was cancelled.  

c) NORTREX- Norway Trailer Express 

It was the last effort under the ñStratMosò project to connect Zeebrugge and Mid-

Norway by effective sea transport Ro-Ro 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 attractiveness of the sea transport solution in terms of costs and good 

impact on the climate had already been proven. In addition, the project considered 

rail transportation. During the processing of applications, priority was given to rail 

transport. 

4. Project ñSustainable infrastructure development in Trondheimsleiaò  

            The project was performed from June 2012-Oktober 2013 in parallel with 

           ñFood Portò project.  During the project, initiatives and challenges of establishing     
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             customized port facilities and effective maritime transport solutions for the  

            aquaculture industry in central Norway were studied. The work resulted in a     

            positive outcome: the NTP 2014-2023  

            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 this section we will  present background of the project. This chapter will  provide a general 

overview of the networked firms. Here we will  give information on details of current 

transport solution - all-road transportation and the alternative intermodal solution, describing 

disadvantages and advantages of the transport modes. In this chapter we will  also mention 

specificity of fresh fish supply.  

 

3.1 Economic background of the project 

The main participants of the project are seafood producers at Hitra, shipping services 

providers and The Coastal Harbor Alliance members. All of them cooperate together to 

detect and reduce environmental impact, the carbon footprint and pollutions in the whole 

supply chain. The municipalities Hitra and Frøya characterized by the countrỳs largest 

production of salmon in Mid-Norway (Hitra Kommune2016). The possibilities of 

reallocation of seafood freight flows from road to sea here are great due to a favorable 

location of key ports in municipalities as well as the governmentôs efforts, collaboration 

willingness among aquaculture companies and logistics providers.  The establishment of 

The Coastal Harbor Alliance, promising sufficient volumes for shipping, have already 

increased interest for sea transportation among Norwegian ship owners and transport 

companies. Transport companies as well as shipping companies show evident interest for 

collaboration. Norwegian truck companies will benefit from this cooperation and will be 

able to reach their target markets due to the favorable conditions thus displacing foreign 

transport companies in the transportation chain. The restructuring will take time. Sea 

transportation in start-up phase will be as a supplement to road transportation. Currently, the 

participants of the project are actively seeking the opportunities for return cargo flows. There 

is a lot of opportunities, for example fruit and vegetables freight flows from the EU countries 

to Mid-Norway and Western Norway which can be combined together. Cooperation with 

ports which are not members of the Coastal Harbor Alliance will play a major role (Enova 

project 2015).  

In this chapter, we have studied companies` business activity to obtain a detailed picture of 

the supply. There is a list of key companies involved into the transportation chain: 

Municipalities: 

Á Hitra  
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Á Frøya,  

Members of The Coastal Harbor Alliance:  

Á Kristiansund and Nordmøre Harbour IKS with Hitra Coastal Port as a part, 

Á Vikna port authority Rørvik Harbour KF. 

Producers/aquaculture:  

Á Marine Harvest,  

Á Lerøy,  

Á SalMar 

Logistics providers:  

Á  road transportation: DB Shenker, Bring, OTTS 

Á  shipping companies: Blue Water 

The main markets in the EU: 

Á Paris 

Á Madrid 

Á Ruhr Area 

Á London 

Á Brussels 

Kristiansund and Nordmøre Intermunicipal Port Company, North Trøndelag Rørvik harbour 

IKS together with the ñBlue Waterò shipping company are aimed to prove the economic 

feasibility of a gradual transition from road transport to the preferred use of ships in 

transporting seafood in the Hitra region. 

Collaborating with Kristiansund and Nordmøre Intermunicipal Port Company North 

Trøndelag Rørvik harbour IKS owned by municipalities Vikna, Nærøy and Leka. The main 

industries in the region are aquaculture and maritime industries. The North Trøndelag 

Rørvik port company aims to offer the best logistics services to the business community, 

and to be an active contributor to future growth in the region. At the moment, North 

Trøndelag Harbor aims at establishing a new coast harbor on Kråkøya, located in the main 

shipping lane in the north of Rørvik.  

The advantageous location of Hitra Port in the leading region of Norwegian aquafarming 

conduces to a considerable interest from end customers and suppliers. The Hitra Port 

participated in different projects as ñStratMosò and ñFood Portò financed by the EU. Such 

projects show that transport by sea is preferable for the environment (low CO2 emissions) 

and competitive in terms of transportation costs and time.  
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It is expected, that the production of aquaculture will  grow to 800.000 by 2020. The 

forecasting is shown in Figure 3.1. Production expected in 2050 will  be 5 times larger than 

the current volume. According to long and short term forecasting, considerable increase in 

the production of seafood and other goods is estimated and will  require new transportation 

solutions that will  reduce CO2 emissions, road accidents and road maintenance costs.  

Kråkøya Coastal Harbour (Picture 3.1) in Vikna Municipality is under construction and will 

be a twin harbor to Hitra Coast Harbour. They are both included in cooperation with the 

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

 

Picture 3.1: Nord-Trøndelag Rørvik Port located on Kråkøya (Tidens Krav 2015) 

 

The specificity of harbors ̀locations is that they are on the main shipping lane. Upon the 

realization of the project, this will  lead to no or insignificant sailing deviations for the vessels 

sailing along the coast. This will  increase sea transport capacity, contribute to new sailing 

programs and better planning and coordination of infrastructure and sea/land transport. 

 

3.2 Current transportation conditions  

Due to road transport ófeatures, trucks are usually the main choice for freight transportation 

which provides a high level of flexibility.  New automotive technologies, improved fuel, 

development and improvement of the road system, promote a sustainable growth of road 

transport.  
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All  export flows of fresh salmon are transported by road between South Norway and the EU 

markets. Salmon road Fv. 714 (Figure 3.2) is connecting the coastal municipalities 

Snillfjord, Hitra and Frøya, Orkanger and Trondheim. The 57.6 km-long stretch between 

Haugen in Orkdal municipality and Sunde in Snillfjord Municipality has low standard 

(Vegvesen 2016). Daily salmon freight flow amounts to 50-80 semitrailers per day. This 

corresponds to 17 000 semitrailers from Hitra/Frøya yearly. 60 percent of them are oriented 

to the EU -markets. Traffic figures from Nord-Trøndelag add up to more than 3000 per year. 

Considering these volumes together, there is a possibility to reduce the number of 

semitrailers between Mid-Norway and Europe to 12000-13000 not taking into account the 

return cargo flows (Enova project 2015).  

Road safety and accidents pose a serious problem. Participating in the supply foreign 

transport logistics companies make the competition even stronger and increase the number 

of accidents. For some constantly damaged due to traffic parts of roads, the solution can only 

be an alternative transportation. During winter period, transportation becomes especially 

challenging. Such conditions are an important reason for development of the terminals and 

harbors of intermodal transportation chain. 

 

 

Figure 3.1: Fv.714 Salmon road (Vegvesen 2016)) 
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3.3 Phases of development of maritime transport offer 

1. Hirtshals corridor and Hitra Coastal Port as the export port (2016) 

2. Hirtshals corridor and both Hitra and Rørvik Ports as the export ports (2016-2017) 

3. Zeebrugge corridor as a separate supplemental solution or in combination with 

Hirtshals (from 2017+) 

Hirtshals Harbor is a starting point for the establishment of a sea transport 

connection. The sea transport solution will  reduce the current cost of road 

transportation by 20-25%. The price depends on volumes of return cargo flows. The 

return cargo volumeswill  be gained over some time. Government support and 

financing are of high importance in implementation phase. The calculations that have 

been done show that an increase in return cargo flows by 10-50% can reduce prices 

about 10-45% depending on the distance from receiving port to the end destinations 

(Enova project 2015).   

 

3.4 Fresh fish logistics 

ñAquaculture is the farming of aquatic organisms in both coastal and inland areas involving 

interventions in the rearing process to enhance 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 

foodò (FAO 2016). Salmon production starts on land an incubator tray. Then the wild roe`s 

fertilization takes place in fresh water conditions. The roe hatch after being 60 days at 

temperature 8ºC. Then, the salmon is kept in fresh water for 10-16 months before it grows 

to 60-100g and is ready for reallocation into seawater in fjords. The salmon is growing under 

constant condition control in 40-50 m deep nets in seawater in average 2 years. During this 

time is salmon fed by granulated food, including ñfishmeal, fish oil, vitamins and 

antioxidantsò until it is about 4-6 kg (Lerøy 2016). Then the fish will be taken by well-boats 

to the processing factory ñwhere it is stunned, gutted, washed and sorted by size and qualityò 

(Lerøy 2016).  

About 95 percent of Norwegian fish production is exported to more than 130 countries. The 

largest volumes go to the EU countries (FAO 2010). Grown live fish are delivered from the 

plants to slaughterhouse facilities in 20-200 tons well-boats. A new well-boat system is 

shown on Picture 3.3. 
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Picture 3.3: New well-boat (Huon Tasmania 2016) 

 

The harvesting stations are equipped in such a way as to ensure the best conditions for fish 

welfare and the quality of the product. Adequate water quality with satisfactory oxygen level 

and sufficient space are very important during the transportation. All of fal resulting from the 

process are used to produce fishmeal and do not affect the environment. 70 percent of salmon 

is exported in fresh condition: gutted with head or chilled, the rest is frozen, smoked or 

filleted (FAO 2016). Fresh fish as a product imposes many requirements for transportation 

in terms of time, quality and safety. 

The pilot project for modal shift is the transport of fresh salmon from suppliers ï aquaculture 

plants and their slaughterhouse facilities by combined transportation modalities truck and 

short sea Ro-Ro ship from Port of loading Hitra in Norway to the receiving port Zeebrugge 

in Belgium and further by truck to the consumers in the EU countries as it demonstrated in 

Figure 3.3. 

Producer/      Logistics     Port of         Logistics           Port of         Logistics       End 

Supplier        Provider 1   loading        providers 1, 2   discharging  Provider 3    Customer 

                     Road            Hitra            RORO ship       Zeebrugge    

 

 

Figure 3.2. Fresh fish supply chain 
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The project involves use of innovative transportation and cooling and packaging solutions 

aimed to achieve longer shelf life. The are 3 possible technologies of fish transportation: 

¶ ñWetò: ice, open boxes, 

¶ ñDryò: ice, not dripping boxes 

¶ ñDryò: Atmosphere controlled sealed boxes without, e.g. Modified Atmosphere 

Packaging (MAP) or CA-Containers and prechilling is used if necessary (Workshop 

Hitra 2012a).  

Technologies applied on standard 20`reefer container basis. Fish is loaded in open boxes 

with ice or without ice in atmosphere controlled boxes. Temperature, gas composition and 

humidity can be adjusted.  

Regarding ship design, the ship used for seafood transportation has 170 m length and 

capacity at least 100 and most 200 trailers with power outlets for all of them on the deck. 

Thus, there is a combination ship-semitrailer. This utilizes ship`s characteristics as the main 

transportation mode (for long distances) and trailer`s properties as a load carriers and a 

distribution unit. The optimal speed of the ship is 19 kn as it was defined by calculations in 

Part 5.2.2. Product knowledge must be part of the basic knowledge for designing logistics 

solutions related to fresh seafood. Sailings plan must be adapted to the production process 

at Hitra/Frøya. For fresh fish transportation, an option like the containers stacked on a boat 

is a poor choice because 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 semi-trailers)  

 

Hitra Coastal Port 

Hitra Municipality became a part of KNH in 2011 when the Municipality was already 

oriented to aquaculture and development of Hitra Port with Industry Park has been in 

progress. The plan of the Industrial park is demonstrated on Picture 3.4. Official opening of 

Hitra Port took place on 16 October 2014. Regular container ship calls started in November 

2014. After 5 years, the main elements of the infrastructure were already in place. The 

infrastructure of the port includes production and social components as engineer 

communication, gas, electricity and water supply system with huge water reservoirs and a 

drainage system. Salmon production requires a lot of fresh water due to its technology.   
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Picture 3.4: The Industrial Park on Hitra (Hitra-Frøya 2016) 

 

Handling equipment, communication lines, two new aquaculture plants, warehouses, 

facilities of the companies providing service and maintenance for aquaculture and marine 

industry, other buildings and facilities are included into the project and will be built after 

some time.   

Hitra port is located right in the fairway between Trondheim and Kristiansund, and is thus a 

natural traffic and logistics hub for seafood and fishing industry on Hitra / Frøya and in the 

region. Hitra Coastal Port and its underlying commercial space, Hitra Industrial Park, 

represent a development area of around 1.5 million m2 (1500 acres). They are labeled as a 

ñseafood logistics centerò. The seafood logistics center is directly connected to the main 

origins of seafood production in Mid-Norway. 

A well connected transport network and a vast logistics capacity makes it possible to manage 

further increase on seafood transport demand. The salmon production industry is growing 

steadily. Indeed, it exhibits great opportunities for cooperation with the EU markets and 

excellent possibilities to service Mid-Norway and Northern Norway. Many shipping 

companies and transportation 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, special storage, etc. 

Several companies have expressed interest in establishing in the area, some companies are 

in the state of negotiation. The world's largest salmon group, Marine Harvest, has now 
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secured 50 acres (+ option for another 10 acres) to build a new salmon factory in this area. 

There will also be good opportunities for Hurtigruten and cruise vessels in the port. Hitra 

municipality will be able to establish a future-oriented and sustainable environment. The 

convenient location, along with great and new quay and harbor facilities will provide great 

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

 

Picture 3.5. Hitra and Industrial park (Hitra kommune 2016) 

 

 A lot was built up on Hitra for the last two years. Hitra port has a direct and easy access to 

the quay and industrial area in Trondheimsleia, the main and mandatory shipping lane. The 

cargo terminal Hitra Coastal Port is operational from this year and includes terminal 

facilities, areas and equipment appropriate for both Ro/Ro and Lo/Lo services. The port`s 

logistics center provides possibilities for frozen and cold storage, offers warehousing and 

transit storage. It contributes to the efficiency of the terminal in Hitra Coast Harbour. There 

are sites for trailers and areas for containers with electricity. Dry / cold storage facilities have 

also been built. 

The Hitra Coastal port has a good distribution system via Fv714 that is connected to the port 

through Hitra tunnel. The upgraded Fv714 is 75 km long to Orkanger and 40 to Frøya and 

is conducive to efficient cargo distribution (Kristiansund and Nordmøre Harbor 2016). 

Industrial park is extended on Jøstenøya as it was decided by Hitra Municipal Council in 

2014. The background of this development is the agreement with Lerøy, which required 

even more space. Previously, the municipality decided to build the 120 acres industrial area 

of north-west side of Jøstenøya. First plots are already sold to Marine Harvest AS and 
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Brødrene Sunde AS, that secured themselves the land for development.  

Now BEWi, Sunde Group and Lerøy also entered the field. The BEWi company and their 

competitor Sunde Group each will build a new factory for the production of polystyrene 

boxes -fish crates factories. They do this in order to increase capacity and to be even closer 

to the aquaculture companies that will also establish themselves in the region. The company 

BEWi, headquartered in Hamarvika, is already in full swing with the planning of the new 

factory. This will contribute to greater security of supply for BEWi`s customers in the 

region. BEWi considers that it is important to be established in an industrial hub that 

Jøstenøya will be. Their overall strategy is to be a supplier of packaging for both aquaculture 

and agriculture and building industry. Their overall goal is to provide even better quality, 

flexibility and sustainability through their innovative and trend-setting products (Hitra-

Frøya 2014 a, b, c).  

 

Picture 3.6: Lerøy factory in Hestvika (Hitra-Frøya 2014d) 

 

By the building of a new factory Lerøy Mid plans to merge factories in Hestvika (Picture 

3.6) and Dolmøya to one factory in Jøstenøya (Hitra-Frøya 2014d). These two factories work 

reasonably well today. The company Lerøy has been working for several years to merge the 

two factories and make the production process more efficient. They will now see whether it 

is rentable pays to retain them or whether they will be merged. 

Thus, the industrial area must expand eastward for another 60 acres. The cost of the 

expansion is estimated to 46 million, the municipality finances it by borrowing.  It is 

important that companies build their facilities urgently and begin their activity soon, so that 

the municipality can start getting tax receipts to pay back the investment in Jøstenøya (Hitra-

Frøya 2015d).  










































































































