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Background 
Norway has unique natural advantages for aquaculture 

education and research, and providing our industries with good and predictable framework conditions, 
we could raise the potential added value in the marine sector to 550 billion NOK in 2050. 
  
Consequently, the Norwegian government has posed an ambitious goal to increase production by five-
fold. This brings a lot of new challenges, the first being finding sufficient locations for the farms, 
moreover, on-shore infrastructure will require significant development. This includes both factories and 
transportation to market, which today is done by trucking directly to the consumers. 
  
Salmon is fresh produce, and time is of essence. With a tight schedule and large production volumes 
come the need for constant high system efficiency and large production- and transportation capabilities. 
The system throughput and flexibility is highly dependent on value chain composition and utilization. In 
connecting different transportation modes, the slaughter- and processing facilities serves as a supply 
chain focal point.  
  
With increased production, the rest of the supply chain has to expand correspondingly. The Norwegian 
aquaculture industry has grown at an exceptional rate, leaving very little time for long-term elements, 
such as slaughter facilities, to adapt. Today the farmers of the Hitra/Frøya area solve this discrepancy by 
sharing slaughter capacity amongst each other. However, if the five-fold production goal is going to be 
met, the supply chain must be more streamlined and standardized. 
  
The industry is currently at a point of no expansion due to strict government regulations imposed in 
order to control problems related to disease and eco-pollution. However, the willingness to experiment 
is at an all-time high, proportional to recent salmon prices, and it is thus assumed that the technological 
breakthrough is imminent. If/when this happens, the logistics infrastructure has to be ready for a rapid 
expansion, and it is this new market, our master thesis aims to comprehend.  
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Objective 
This master's thesis aimed to serve as a feasibility study, using discrete- event simulation as a tool to give 
intel into the downstream supply chain interaction, and subsequently unveil potential challenges facing 
Norwegian aquaculture in the future. The thesis was a continuation of the authors' preliminary project  
thesis, which emphasized the flow to and from the slaughter- and processing facilities. This project 
continued the preceding work by expanding to the complete multimodal downstream supply chain 
composition, evaluating system dynamics and flexibility based on composition and throughput.  
  
Modelling a continuous movement of entities made it possible to locate system weak links, as well as 
evaluate whether new transportation modes provided added value to the supply chain. The goal of this 
project was not to find an optimal solution, but rather to provide an understanding of the system as a 
whole, and as such be useful when the industry expands.  
 
 
Tasks 
The thesis aims to cover the following tasks: 

a. Describe the motivation and relevance behind the thesis. 
 

b. Present the multimodal downstream aquaculture supply chain in mid-Norway, and possible 
future developments based on the assumption that production will increase by five-fold over 
the next decades.  
 

c. Perform a state of the art analysis, both regarding multimodal supply chains, and the use of 
discrete-event simulation to evaluate these. Emphasis should be put on assessing 

 
 

d. Access simulation input data through industry reports and contact with relevant actors. 
 

e. -event library to develop a model which represents the supply chain 
as realistically as possible, including future concepts.  

 
f. Validate the model and outputs, based on real-life data. 

 
g. Retrieve results based on simulation runs with various fleet compositions and scenarios. 

Include two main approaches, one evaluating a steady system, and one imposing operation 
fluctuations. 

 
h. Discuss the results with regard to system interaction, vulnerability and flexibility.  

 
Supervision: 
Main supervisor: Bjørn Egil Asbjørnslett 
 
Deadline: 09.06.2017 




























































































































