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Abstract 

The objective of this thesis is to analyze whether price hedging is a viable option for 

salmon farming companies, and the effect hedging might have on profitability 

opportunities facing the companies on a year round basis. The desired result from this 

thesis is to present a statistical and economical evaluation of the effects of hedging on 

the main constraint standing in the way of profitability, which is lackluster price 

achievement faced within the industry.  

The hypothesis put forward is that price hedging will improve profitability for salmon 

farming companies and can lower the sustained periods of non-profit achievable price 

levels as well as minimize the cash flow risk associated with selling on the volatile spot 

market. Additionally, it was noted that a future price agreement between the buyers and 

suppliers based on a fixed price structure as well as some sort of incentive based on 

quantities executed on the contract could provide a mutually beneficial result between 

the buyers and suppliers.  

The results generated from a hypothetical hedging scenario put forward in this thesis 

prevailed evidence that hedging salmon prices provides a safer environment for salmon 

farming companies to operate within that facilitates growth and creates grounds for 

more stable profits. Furthermore, the hypothetical hedging scenario signifies the 

importance of stable prices within the industry in general, due to the capital intensive 

cost structure and nature of the industry. 
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  Introduction 

In this thesis, broad perspectives of salmon farming operations and general cost 

conditions will be looked into, with the main focus being on financial challenges and 

cost development within the industry. The thesis also presents a suggestion for a new 

hedging scenario, aimed to be of use for both the supplier, the salmon farming 

companies, and the buyer of the future contracts associated with the hedge itself. 

The salmon farming companies have an opportunity to sell the salmon at prices that 

change weekly based on the Nasdaq Salmon Index, also known as NQSALMON. The 

revenue being brought in weekly during predetermined harvesting periods can fairly 

easily be superseded by the costs of goods sold. The reason for that being that the 

salmon being harvested and sold has been accumulating costs for a period usually 

ranging from 24-36 months and cannot be controlled when selling the product, as the 

costs have piled up well before the sale itself takes place. That means that the net result 

of operations usually is just the aftermath of how well the company has managed to 

keep the production costs as low as possible for the entirety of the production cycle, or 

on the other hand, how the price achievement stands whilst selling. The salmon prices 

are known to suffer from extreme levels of volatility.  

Salmon farming companies might make a profit on the least cost effective production 

cycle if the price achievement is swinging in the right direction, whilst at the same time 

extremely efficient production cycles of harvested fish can even amount to losses when 

the price achievement is poor. This unstable environment also means that salmon 

farming companies are required to have the financial liquidity to withstand prolonged 

periods of non-profit achievable levels, where the revenue brought in only serves as the 

wood to keep the “fire” alive, with the fire portraying the salmon in this metaphor. For 

smaller companies, that revenue being brought in is not even enough to fund the 

operations due to the extremely cost intensive nature which results in the companies 

retrieving capital at unfavorable terms or constantly facing liquidity problems.  

The research question that will be answered in this thesis is if salmon farming 

companies have increased grounds for profitability through price hedging, which will 
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be tested in the form of a hypothetical scenario put forward.  

Hedging in salmon farming has up to this point been somewhat sailing under the radar, 

with inefficient contracts and low executed volumes (Larsen & Asche, 2011).  

The importance of this thesis is therefore aimed at finding, or at least hinting towards a 

new instrument to make hedging a more commonly used financial instrument within 

the industry of salmon farming. The benefits of using such financial instruments as 

hedging mostly serves to mitigate the risk associated with the so-called spot market, 

and to provide the company with sufficient and easily predictable cash flow to help ease 

the very challenging growth stages of the companies within the industry. Likewise 

hedging could help the bigger firms by stabilizing the profit through the more stable 

price performance and allowing the operations to become more focused on further 

optimization, scale and automation.   

In simple terms, hedging the prices achieved in salmon farming could help the 

companies by decreasing the cash flow volatility, which could theoretically have a 

positive impact on either the growth or financial stability of a company, depending on 

the size and scale of its operations.  

The thesis is structured in the following way: After introduction, there is a chapter based 

around explaining the business model of salmon farming and put the general aspects of 

salmon farming into context. Following that chapter is an overview of the cost structure 

within the industry and historical development of said costs. Afterwards, the 

importance of price is undermined and the fluctuating nature of price achievement 

analyzed. In the fifth chapter an overview of hedging within the industry and hedging 

as an instrument is presented. Transitioning from that chapter is a hypothetical hedging 

scenario put forward that is framed as a possible solution to show the effects on hedging 

for the salmon farming companies. Chapter seven is devoted to the results and 

conclusions based on the hypothetical scenario introduced in the sixth chapter. Finally, 

the findings are discussed in the eighth and final chapter of this thesis.  
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  Salmon farming 

Salmon farming in its purest and simplest form is the process of taking small eggs called 

smolt and growing them into fully sized fish that weigh anywhere between 4 to 8 

kilograms. The fish are kept in fresh water for the first months but are then transported 

to the ocean where stored in cages, also known as pens. The salmon farming process is 

an extremely expensive one wherein the companies are pouring costs and investing 

money into the fish for a period ranging between 2-3 years, until they see any form of 

revenue coming from the end product. After the production period the fish are removed 

from the ocean, harvested and packed, mostly fresh to be sold on the world’s seafood 

markets. The salmon farming companies rely on being able to disperse the costs on a 

sufficient number of kilograms, usually referred to as biomass. The industry standard 

is to calculate the costs on a per kilogram basis, which means that nominal costs can 

exceed any budget or targets quite easily without it indicating poor performance or 

overruns. The end product is also mostly sold on a per kilogram basis, meaning that the 

revenue is the price for each kilogram sold, multiplied by the quantity of kilograms 

sold. For the company to avoid negative results, this form of revenue has to outweigh 

the costs accumulated over the entire production cycle of the salmon. The profit or loss 

of the company is the margin generated between those two factors, as the costs 

accumulated over the production cycle account for the total amount spent on that site, 

even accounting for depreciation, salaries, variable and other costs associated with 

running such operations.  
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a. History of salmon farming 

The salmon farming industry is a relatively new industry and has experienced 

substantial growth over the past 40 years, increasing from 230 thousand tons in 1990, 

to more than two million tons globally in 2015, with further expansions in recent years. 

Today approximately 60% of salmon produced worldwide is farmed (Global salmon 

initiative, 2017). 

The industry has grown at an incredibly rapid rate, with the salmon farming companies 

being at the forefront of aquaculture production and standing at the helm of the best-

developed strategies, production technology, and supply chain development (MOWI, 

2020). 

There is one exceptionally important factor that mostly cannot be controlled in a general 

setting and from an industry perspective, which is the price of the salmon that is sold. 

The price achievement is amongst the few variables that determine the difference 

between profitability or being 

in the red. With the other 

variables mainly being related 

to the growth of the fish 

whilst at sea and decreasing 

mortality to be able to spread 

the costs out on higher 

quantities. The general 

industry practice is to view 

the costs on a per kilogram 

basis, so lower nominal costs 

do not necessarily translate to 

a better performance. With 

that in mind, the nature of the 

costs is therefore such that extremely “good” months can be incredibly expensive in 

nominal values, but the only evidence of that sublime performance is found within the 

cost per kilogram denomination.  

Figure 1: Typical salmon farming cages out in the ocean  



 

5 

 

The reality facing the salmon farming companies is that volatility of prices and price 

spread is increasing and not decreasing as this thesis points out, the industry might 

require a financial instrument to smooth out revenues and lower the risk that comes 

with this unstable environment. The effect of such a financial instrument is of course 

aimed at lowering the so-called burn rate of cash that the company is pouring into the 

fish each month. To reiterate, nominally that might not mean low costs but solely on a 

per kilogram basis, further undermining the importance of financial liquidity and the 

strange nature of the relationship between the fish and the expenses. 

New optimization and innovation opportunities aiming to lowering the cost profile and 

streamlining the operations can be of help, but with continued poor market price 

performance those efforts can in some way be considered as insignificant due to the 

nature of price importance, and of course the fact that costs cannot be optimized 

infinitely. 

In recent years the costs of farming salmon have been increasing as well, due to the 

increased regulatory environment and stronger demands from buyers for healthier and 

better fish (Iversen, Hermansen, Nystøyl, & Rolland, 2019).  

 

b. The business of salmon farming  

Salmon farming companies’ single form of revenue generation comes through selling 

salmon that has been farmed in the sea in cages. During the first year, the fish are grown 

from small eggs called smolt, which at the beginning weigh less than a gram each and 

grow to approximately 100-200 grams in a controlled freshwater environment. This 

freshwater environment is where hundreds of thousands of tiny little smolts, at the size 

of raindrops grow into small fish that are ready to get out into the much larger and less 

dense sea cages. 

With new developments and improved freshwater facilities, the industry is leaning 

towards extending the period where the small fish stay in the controlled environment 

of the freshwater facilities and make them grow even larger, even towards a weight of 

up to 1,000 grams. This extended controlled period has proved to shorten the seawater 

period substantially and is mostly aimed at decreasing the likelihood of other negative 



 

6 

 

factors that can cause problems for the fish whilst in the sea (MOWI, 2020).  

After the controlled freshwater period, the fish is transported to seawater cages out in 

the ocean where it grows to a market size of roughly 4-5 kg each. The growth of the 

salmon whilst in the sea can be described as monthly compounding growth of roughly 

8 to 10 percent. That means that fish that is 1 kg in November becomes 1,1 kg in 

December and a fish that weighs 4 kg, grows proportionally the same at the same time 

period, or to about 4,4 kg. After reaching what is considered as harvestable market size, 

the fish are taken out of the seawater cages and transported to a facility where they are 

slaughtered and gutted. The harvesting takes place year-round, but optimally the 

companies would like to harvest their fish after the warmest months of the year, the 

period when the fish grow the most. The end product, the salmon, is mostly sold fresh 

on markets and at so-called spot prices, based on the Nasdaq market prices (MOWI, 

2020).  

After harvesting all the fish from a certain location, that location is “rested” for a period 

of time.  No fish is allowed at that site for a predetermined period, mainly to give the 

environment and the sea time to readjust before the process is repeated by the 

companies releasing the next generation of smolt into the ocean again.  

 

Figure 2: Production cycle of salmon farming (MOWI, 2020) 
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c. Supply 

Atlantic salmon supply has experienced incredible growth of 478% since the year 1995, 

which translates to a roughly 8% average annual increase. In recent years the supply 

has shown various signs of growth slowing down, with annual growth only reaching an 

average of 7% throughout the last 10 years, from 2010-2019. Experts expect growth to 

diminish further, and projections are only showing 3% annual growth from 2019 to 

2023. The reason for diminishing growth is due to the fact that the level of production 

is reaching biological boundaries (Kontali, 2020).  

The supply growth is also limited due to strict nature of the environmental 

circumstances and requirements needed. The circumstances at the sea farming stage are 

such that a current needs to be able to flow water through the farm, with the current 

making sure that excrement and other materials are cycled through and do not pile up 

at the bottom of the ocean. The current cannot be too strong either, as the fish have to 

be able to move around freely. These specific conditions are found in waters that are 

protected by either archipelagos or fjords. Due to the specific nature of the 

environmental conditions, not all coastlines are suited for salmon production, meaning 

that supply cannot grow indefinitely. Besides the environmental barriers of entry, there 

are also political and legal barriers to entry. Each single salmon farm has to acquire 

licenses to be able to produce salmon in certain areas. These licenses can be expensive 

or extremely hard to obtain.  

There are two other options available for salmon farming, and that is either through 

offshore farming or land-based farming.  

Offshore farming operations are positioned in deeper, less protected waters, where the 

currents are much stronger and that form of salmon farming requires much sturdier and 

robust cages. Land-based farming has attracted interest and seen some form of 

investments in recent years (MOWI, 2020). There are only minimal volumes being 

produced through land-based farming, but with new developments and production 

environment and technology improvements, it might be a more viable option. 

Productivity growth and competitiveness indicate that salmon supply is price 

responsive. However, in the short-run supply is likely to be constrained by the 
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biological production process, regulations, and capacity constraints explained here 

above (Marine Resource Economics, 2008). 

 

d. Demand 

Salmon is an extremely popular food choice and consumption of the fish is considered 

beneficial for the health due to high protein and Omega-3 fatty acids. Salmon is also 

enriched in necessary vitamins and minerals. On average humans consume roughly 716 

kgs of food each year, with animal protein such as seafood, beef, pork, and poultry 

amounting to roughly 9% of the average humans’ diet.  

Meat consumption has been increasing and becoming more important as the pr. capita 

consumption has more than doubled globally, with the seafood segment being a 

substantial contributor to that increase (FAO, 2020).  

According to the U.N. the global population will grow to approximately 9.7 billion by 

the year 2050 (United Nations, 2019). Although over 70% of the earth is covered by 

oceans only 7% of the world’s protein sources come from the ocean.  

Due to the obvious fact that demand for protein will continue to rise following the trend 

of population growth, the evidence points to more of the protein supply coming from 

the ocean as land-based protein production becomes more and more scarce. 

Salmon also has merit towards being a more sustainable choice for future generations 

as research shows that salmon is the most optimally utilized resource compared to pork, 

cattle, and chicken. Optimal resource utilization is vital to produce animal proteins in 

the most sustainable and efficient way possible. The Food and Agriculture Organization 

of the United Nations has shown various performance metrics to show a comparison 

between the different types of protein. Not only is farmed salmon considered a 

resource-efficient production, but it is also a climate-friendly source of protein (FAO, 

2020). According to these statistics and research, it is highly likely that salmon will 

continue to experience substantial growing demand.  

Europe and North America remain the largest markets for Atlantic salmon, but markets 

seem to be emerging in other areas, with growth numbers exceeding historical market 



 

9 

 

trends. Salmon consumption has increased by roughly 7% annually on global markets 

over the last decade, with an average of 6% annual increase over the past two decades 

(Kontali, 2020).  

 

e. Growth factor variables 

The growth of the fish is highly dependent on external variables such as seawater 

temperatures and feed consumption. With seawater temperatures varying between 

seasons, research has shown that the fish grows more in warmer months such as May, 

June, July, and August for example (Thyholdt, 2014). Developments in feeding 

strategies have also provided valuable optimization opportunities to decrease the 

likelihood of overfeeding. Most of the feeding process is being monitored to maximize 

growth and giving the feeders a chance to stop feeding the fish immediately once the 

maximum intake has been reached (Norwegian Seafood Council, 2020). That in turn 

reduces feed waste and lowers unnecessary expenses. These variables are a vital part 

of successful salmon farming, as the fish growth helps reduce the costs on a per 

kilogram basis as well as providing the product quicker to market by shortening the 

production cycle through better growth, and in turn; healthier fish.  

a. Feed 

Feed and so-called “feeding strategies” mainly aim to grow the salmon as fast as 

possible for the lowest cost possible. Feed for salmon can be split up into two types, on 

one hand, the standard version, focusing on the lowest possible costs. On the other hand, 

there is the premium feed that is aimed towards a higher growth rate and lower 

mortality. Both of these feed types have pros and cons so the companies farming the 

fish evaluate what is the best for their scenario.  

The feed that is being fed to the fish is what determines the growth, unrelated to the 

feed type. Feed consumption is measured using a metric called FCR, short for Feed 

Consumption Rate (Robb & Crampton, 2013), which measures how much feed is 

needed to produce one kilogram of fish. If the FCR is 1,5 for example, the fish will 

require 1,5 kilograms of feed to grow 1 kg. The fastest-growing fish is usually the one 

that has the lowest FCR metric, meaning that they need the lowest amount of feed to 
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grow one kilogram. Subsequently, the lower feed consumption rate also means that the 

fish requires less feed to grow and therefore the feeding expenses are less. 

FCR is a very important indicator for the fish farming companies to observe since feed 

costs under normal circumstances represent a large chunk of the total accumulated costs 

over the whole production cycle. Nominally they might be extremely high, but that can 

be a good sign if the FCR is low which means that the fish is growing very well. In 

cases where the FCR is high the companies would need to try to find opportunities to 

lower the FCR, perhaps through feeding less for a certain period of time or changing 

the types of feed used. 

The major cost components of the feed are the raw materials and production costs 

required to produce the feed. In historical context, the companies producing the feed 

operate on so-called cost-plus contracts, which means that salmon farmers are exposed 

to price changes in the raw materials that are obviously a bare necessity when it comes 

to producing the feed. These cost-plus contracts signify that the salmon farmers 

purchase the feed from the feed producers at the raw production price, plus a 

predetermined mark-up. The raw materials are subject to price changes, but the feed 

price changes with it.  

These essential raw materials and ingredients in the feed are fish oil, fish meal, rapeseed 

oil, soy meal, and wheat, for example. The two most important components are fish oil 

and fish meal, but recent developments in availability and market constraints of fish 

meal and fish oil have led to a reduction of those two components in favor of a more 

diverse feed production consisting of soy, sunflower, corn, and beans for example 

(MOWI, 2020). The reason for this specific feed production is due to the fact that 

salmon as a species has fairly unique nutrient requirements consisting of fatty acids, 

amino acids, vitamins, and minerals, with the raw materials and ingredients used 

sufficiently effectively providing those essential nutrients.   

b. Seawater temperatures 

Because Atlantic salmon is a cold blooded creature, the seawater temperature is a factor 

that affects the growth rate quite heavily. Optimal range for the temperature is fairly 

broad, meaning that salmon can thrive well in an ocean where the temperature averages 
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anywhere between 8-14 degrees Celsius (Thyholdt, 2014). In sub 7 degree temperatures 

the well-being of the salmon is reduced, with growth slowing down and mortality 

increasing. When the temperature goes over the optimal range, the risk of higher 

mortality increases and growth slows down as well (Falconer, Hjollo, Telfer, & 

McAdam, 2019).  

The biggest sea farming companies at various geographical locations face different 

challenges based on their environmental surroundings.  

Different countries stand better in relations to sea water temperature, either where the 

temperature is higher, or more stable. Chile for example, has one of the biggest natural 

competitive advantages in relations to growth, due to their higher average temperature 

at an average of 12 degrees Celsius. Other industry leaders such as Norway, Faroe 

Islands and Iceland have colder oceans with an average temperature of roughly 10 

degrees Celsius (MOWI, 2020). This advantage that Chile gains comes in the form of 

shorter production cycles due to better growth, with the production cycle in Chile 

historically being a few months shorter than in Norway or Iceland, for example.  

This natural advantage comes at a costly price, as the higher average temperatures 

translate to significantly higher risk for diseases and lice outbreaks which can cause 

severe problems for the salmon. Such events were demonstrated in the years between 

2005-2010 when Chilean salmon farmers experienced an outbreak of infectious salmon 

anaemia (ISA). The disease attacked the salmon and caused the production of salmon 

to drop from 400.000 tons to 100.000 tons in the span of five years, with high mortality 

and the fish not being able to be sold due to sanitary restrictions. This event had 

devastating, long lasting effects on the Chilean salmon farming industry, but today the 

industry is growing with more focus on a new regulatory system that facilitated the 

recovery from this epidemic (Alvial, Kibenge, & Forster, 2012). 

Avoiding these challenges can be a make or break for the industry’s players as higher 

temperature increases risk of diseases as demonstrated in Chile, but lower temperatures 

increase the chances of higher mortality. The higher mortality rate can have a massive 

impact on the growth rate of the salmon, which affects the costs on an accumulated 

level as well as the quantity available for harvest at the end of the production cycle, 

which therefore affects the bottom line.  
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c. Mortality  

Mortality mainly happens in the months where the small fish called smolt have been 

recently transferred from the controlled freshwater environment to the less controllable 

and protected environment of the sea sites. Smolt costs are therefore extremely 

important and can affect other costs heavily because with increased mortality fewer fish 

are growing to spread the accumulated costs out on a kilogram basis, in a sense (MOWI, 

2020). The biological performance of the fish after the freshwater stage can be 

improved with better quality smolt and sometimes bigger output size. The improved 

biological performance is mainly aimed at lowering the possibility of substantial 

mortality. Mortality happens all throughout the production cycle and is almost 

unavoidable but can be minimized. The larger the fish is when the farm suffers 

mortality the worse the results are because the remaining quantities of fish left have to 

split up the total accumulated costs. If a farm has 1.000.000 kgs of salmon from 285.000 

fish and the farm suffers 8% mortality in that month the costs per kilogram change 

drastically.  

An example: At 1.000.000 kgs the farm has accumulated 2.000.000 euros in costs, so 

the costs per kilogram were 2 euros per kilogram of biomass. After the sudden mortality 

spike, the costs still remain the original, accumulated 2.000.000 euros, but the number 

of kilograms is reduced by 8%, meaning that the 2.000.000 euros are now split between 

920.000 kgs. The accumulated costs, therefore, increase to 2,17 euros per kilogram. As 

is demonstrated in this example - the bigger the fish of the sites that suffer sudden 

mortality, the worse the results are for the remaining fish.  
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Figure 3: 8% Mortality spike - effect on accumulated costs (example) 

 

Elevated cases of mortality in later months that have disastrous results for the farms are 

mainly caused by sudden outbreaks of disease, sea lice, or other unforeseeable events 

and occurrences (MOWI, 2020). There isn’t really an industry-standard practice when 

it comes to accounting for mortality regarding financials.  

The two most common methods available are: 

• Charge all mortality as an expense in the books the moment it happens. 

• Capitalize the mortality, as demonstrated in the example above, where the 

remaining fish carry the costs of the dead fish from the balance sheet when 

harvested and sold.  

It is important to understand that biological production, such as salmon farming cannot 

possibly take place without mortality, steps can be taken to try to minimize it, but it is 

not entirely avoidable and will always be an important factor when it comes to salmon 

farming.  
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  Costs in salmon farming 

General prospects related to cost development are under scrutiny and reviewed in this 

chapter. The future of the salmon farming industry is still extremely bright, despite the 

growing costs, but future growth cannot solely be driven by the industry itself without 

innovation and other efforts which help lower the cost profile of the salmon. Continued 

progress in development and technological advancements are required to decrease the 

already low biological footprint and improve the end product lifecycle and costs 

accumulation as a whole.  

 

a. Financial challenges 

The seawater period of the production cycle is where the fish accumulates most of the 

cost. All costs are always calculated on a per kilogram basis in the industry and that is 

considered the best way to be able to maintain good oversight of the real operations and 

base the performance indicators around that. Even though the costs can be determined 

as “variable” costs in accounting terms, the fact of the matter is that the costs are not 

really variable, but rather unavoidable or inflexible fixed investment costs to maintain 

the required growth and quality development of the fish. These costs are of course the 

costs required to keep the fish alive and well, such as feed and fish health costs, et 

cetera. With multiple sites running at the same time, depending on the size of the 

company and its operations, the costs can outweigh the revenue brought in quite easily. 

The companies also have periods where they are not harvesting any fish and thus not 

generating any revenue. Those conditions mean that it is extremely important for the 

companies to be financially stable and fairly liquid in terms of cash flow, as history has 

shown that the companies are required to be able to withstand long and deep patches 

where the prices are not at profit achievable levels. 

 The reason for calculating the costs on a per kilogram basis being, explained simply, 

is that one million euros spent on 1.000.000 kgs of fish equals to 1 euro pr. kg, and at 

the same time 750.000 euros spent on 600.000 kgs equals to 1,25 euro pr. kg. Meaning 
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that less nominal costs do not mean better performance or “lower costs” per se, without 

taking into consideration the costs per kilogram.  

 

Figure 4: Nominal expenditures viewed on costs per kilogram basis (example) 

 

As described in the example relating to the costs per kilogram breakdown, the lower 

nominal costs are not always indicative of better cost performance. So even highly 

optimized operations can accumulate large amounts of costs each month, without that 

being foreshadowing of poor performance as usually portrayed, if the per kilogram 

basis is at acceptable levels.  

The fixed costs, or inflexible variable costs of the general operations cannot be 

considered as very forgiving, with the single source of income also being the biggest 

procurer of costs, with the feed that the fish consumes each day amounting to over 40% 

of the total costs (Fiskeridirektoratet, 2020), and other inflexible variable costs related 

to the fish and it’s development constantly requiring upkeep and maintenance. With the 

industry-standard regarding the health of the fish continually rising, and with consumer 

awareness at an all-time high, the salmon farmers have to spend more money to be able 

to provide the market with an acceptable product of required quality.  
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With that being the case, profitability mostly revolves around getting the production 

costs of the sold fish down, as much as possible, to increase competitiveness with other 

salmon farming companies, and of course to try to increase the margin on each kilogram 

sold. The importance of low production costs pr. kg is also for once the price 

achievement is lacking, as a single good month, can in certain scenarios outweigh a 

couple of bad months in instances where companies sell more during periods of high 

prices which occur on the volatile markets. 

Obviously, the lower production costs also stand as the best defense for when the prices 

are extremely low, and not profit inducing for the companies.  

The salmon farming companies are achieving what can be considered as „successful 

farming“ relative to aquaculture standards in general, which is mainly due to the fact 

that salmon producers are in the forefront in a number of productivity enhancing 

categories such as production technology and supply chain development (Iversen, 

Ashe, & Hermansen, Production cost and competitiveness in major salmon farming 

countries 2003–2018, 2018).  

As advanced as the industry seems, the simple factor these companies do not really 

have control of is of course the price of the end product they sell, taking out of the 

perspective the variables that might affect the growth of the fish and other instances 

where the companies do not control the outcome.  

The price achievement of the harvested salmon being sold is therefore somewhat of a  

make or break point.  

 

b. Cost development 

Salmon farming is extremely cost-intensive and volatile, due to various elements such 

as a long production cycle, ever-changing market conditions, and biological variables 

relying heavily on external factors. The industry is a highly competitive one, with some 

of the biggest countries in salmon farming being Norway, Chile, Faroe Islands, 

Scotland, and Canada. These biggest players in the industry all face mostly the same 

obstacles, but different advantages are to be had in certain instances. As described 

earlier, Chile has quite a biological advantage due to their higher average sea 
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temperature. Norway and the Faroe Islands have the advantage of scale and 

infrastructure, with others mostly playing catch up.  

The fact remains that there will not be endless optimization opportunities due to the 

nature of the industry and the development of costs related to the end product being one 

that consistently requires upkeeping. The biggest driver towards the improved 

production costs seen in recent decades has been technical development and 

improvements in scalability and infrastructure. From the beginning of fish farming in 

the 1970s the production cost pr. kg has been reduced by over 50%, going from 76 

NOK, or ≈ 7 euros pr. kg to roughly 38 NOK, or ≈ 3.5 euros pr. kg in 2019 (Iversen, 

Hermansen, Nystøyl, & Rolland, 2019). However, the costs were even lower in the 

early 2000s. The reason for the increase this last decade can be attributed to higher costs 

accrued in relation to feed and fish health and the increased emphasis on healthier, and 

better quality fish through a stricter regulatory system (Fiskeridirektoratet, 2020). The 

feed costs for example increased by 58%, and smolt costs by 93% from 2008-2019.  

 

Figure 5: Development of the production cost of salmon from 2008-2019 

 

One could argue that cost development might be reaching a stage where further drastic 

improvements are out of the picture, without some extensive research and development 

and further innovation or automation. Only time and possibly further technological 

advancements will truly tell.  
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As cost development can in some ways be considered as the most important indicator 

of competitiveness in the salmon farming industry it is important to view driving forces 

and trends within the industry.  

The cost structure of salmon farming can be split up into seven main categories 

(Iversen, Asche, Hermansen, & Nystøyl, 2018):  

Feed: Feed represents the lion share of the total costs, which is to be expected in animal 

production. The variation between countries relies on the FCR, logistics of feed, and 

other elements.  

Smolt: Smolt costs are the first stage of the salmon development, based around the 

freshwater part, as well as the general costs of the smolt itself. Smolt costs are extremely 

important and can affect other cost categories heavily. A better biological performance 

that can be improved with better quality smolt can decrease the likelihood of production 

losses, also known as mortality. The weight at harvest and at production losses can 

affect cost categories and especially feed. The larger the fish is when the farm suffers 

sudden mortality, the higher the cost will be to be shared on the remaining biomass. 

The largest share of mortality happens at the early stages of output into the sea.  

Fish health: Mainly biological costs related to keeping the fish healthy, such as 

vaccinating the fish and fending off disease outbreaks.  

Labor costs: Obviously salmon production requires certain amounts of manpower, 

especially for companies operating on multiple sites. These costs are also increasing 

each year, through union contracts and other salary-related contracts. However, the 

labor costs only account for a small percentage of the total costs due to the large number 

of fish being produced at the same time.  

Depreciation: Due to the rapid growth of the industry there is a high demand for new 

solutions and improvements and therefore investing in innovation, as well as the capital 

intensive nature of the industry leads to higher depreciation costs. 

Operational costs: Indirect and variables costs related to the general operations of the 

production. Most electricity costs are incurred at the earliest, related to the tanks and 
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freshwater environment controlling. For the last stages of the production cycle, there 

are electricity costs related to the processing part.  

Harvesting/Packing: These costs are related to the transportation of the fish that is of 

market size, to the facility that will slaughter and process the fish. These costs rely 

heavily on the quantity and automation of the facility where the harvesting takes place.  

Figures from the annual profitability survey that is provided by the Directorate of 

Fisheries in Norway show that the average costs in the industry in 2019 is 3,31 euros 

per kilogram. Smolt costs account for 11%, feed costs 41%, labor costs 8%, 

depreciation 7%, operational costs, including fish health related costs amount to 24%, 

with harvesting and packing accounting for 10% of the total costs (Fiskeridirektoratet, 

2020).  

 

Figure 6: Average cost proportions in salmon farming (2019) 

The biological challenges the companies face at the sea farming stage of the production 

cycle is where the biggest cost restraints are on the fish and can get quickly out of hand. 

The reason for increasing costs is also fairly linked to the price of raw materials needed 

to produce feed, for example. With the intensive initial costs and capital requirements 

to be capitalized and moved into the balance sheet, the depreciation costs related to the 
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investments are very high and cause the production expenses to go up, which has been 

the case for the technological advancement that has caused the increase that has taken 

place over the last decade or so.  

  Prices in salmon farming 

In current market conditions, salmon price volatility is at an all-time high. That points 

out that industry insiders are possibly inkling towards better, more efficient instruments 

to be able to achieve optimal salmon price performance in difficult times, as well as the 

good ones. However, the uncertainty related to the prices continue to make life difficult 

for the companies. In the near future it can be considered extremely likely that the 

market and industry itself will see experiments aimed at providing another alternative 

than selling directly on the spot market, which is the most common method today. In a 

broad sense there are three scenarios that salmon farming companies can choose from 

in regard to selling their end product. They can either outsource the sales, sell the 

salmon through an internal sales department, with the required overhead, or find fixed 

price market makers to buy their entire salmon at certain prices according to 

agreements.  

 

a. The role of price achievement in salmon farming 

As explained before, salmon farming companies generate revenue by selling harvested 

salmon after a production cycle of roughly three years where the fish grows and cost 

compounds.  

The only way to achieve profitability for these single product companies is for the 

salmon to cost less per kilogram on an accumulated level than it is sold for. The fish is 

almost always sold on a „price pr. kg“ basis, where the price is determined by the size 

of the fish. The weight classes of prices range from 1-2 kg to 9+ kg, with 1 kg intervals.  

The usual development of the market price structure is such that the smallest fish has 

the lowest prices, with the biggest fish achieving the highest prices on a pr. kg basis.  
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There are certain instances of deviations from that path, as demand and supply affect 

the price structure each week, but those can be considered as abnormal. The distribution 

of the sold salmon usually follows a very typical normal distribution, with the three 

most common size categories being 3-4 kgs, 4-5 kgs, and 5-6 kg, the reason for which 

being that the European processing industry is mainly using fish sized between 3-6 kg, 

but certain niche markets exist for both smaller and larger fish (Nasdaq, 2016). Due to 

the minor size of the niche markets, the prices often vary quite heavily on the quantities, 

with small fish becoming discounted and larger fish being sold at a premium.  

Over the last eight years, these three most common market size categories amount to 

75,49% of the volume sold. 

 

 

Figure 7: Size distribution of sold salmon in the spot market for the last eight years 

 

The index NQSALMON serves as a benchmark for the salmon prices throughout the 

course of the year and is presented every week (Nasdaq, 2015). Forward prices are also 

based on this same index, meaning that derivative contracts in relation to hedging and 

future price agreements are mostly based upon historical evaluation and analysis of 

NQSALMON (Fishpool, 2020).  

Ogled & Sikveland (2008) discovered that volatility is increased when the prices are 

higher than average. For the industry, this means that larger expected profits often come 
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at a trade-off of greater price risk, which could be the sole difference between suffering 

losses or achieving profitability. An understanding of the volatility is of tremendous 

value since it is a major contributor to economic risk factors in the salmon industry. 

Determining if hedging is a viable option to be used as a financial tool, could be a 

gamechanger in effort to increase the likelihood of profits which is, of course, the 

common goal the salmon farming companies all strive towards.  

NQSALMON constitutes the weighted average of the week’s sales prices and the 

equivalent volumes (Nasdaq, 2015). The sales numbers are reported to the Nasdaq 

commodities from salmon producers with an export license, and therefore, the index 

indicates the exporters selling price and serves as a benchmark. 

b. Price predictions 

Currently, NQSALMON is considered the best assessment of spot prices for the overall 

salmon market. The prices presented each week signify relevant prices per kilogram 

based on the sales condition Head on Gutted (HOG)1 with the shipping terms Free on 

Board (FOB)2 from Oslo, Norway.  

NQSALMON weighs 95% of the Fish Pool index, which is the main provider of future 

price predictions (Nasdaq, 2016). The remaining five percent is derived from 

Norwegian fish export statistics, due to the fact that the Nasdaq spot prices are based 

on sales prices from Oslo. Therefore, future prices are highly dependent on the index 

(Nasdaq commodities, 2015). With the extremely volatile price structure, the forward 

prices cannot be considered extremely indicative of future prices by any means, as 

predictions change extremely rapidly with the biggest market provider of future price 

services making changes to the future prices each month, so long-term predictions do 

not stand for very long without needing to be amended (Fishpool, 2020).  

The price of the salmon being sold is without a doubt one of the most important factors 

 

1 Fish have had their viscera (guts) removed, but still have their head on. 
2 FOB stands for “free on board” or “freight on board” and is a designation that is used to indicate when liability 

and ownership of goods is transferred from a seller to a buyer. 
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for the financial results of months, quarters, and years for these companies, keeping in 

mind that the production costs cannot be reduced infinitely.  

The uncertainty of the prices can be explained from both sides of the spectrum, supply, 

and demand factors - each affect the price positively and negatively, respectfully.  

On the supply side, there are several production risks, such as infectious disease, 

biological conditions, parasites such as lice, and the uncertainty in future water 

temperature as suboptimal temperature leads to slower growth of fish. On the demand 

side, price uncertainty may be affected by unexpected changes in consumer tastes 

resulting from positive or negative publicity such as reports on health benefits from a 

salmon-rich diet or concerns over pollution from the salmon farming industry. Other 

factors might be changes in prices of substitutes or complements. In the short term, the 

supply factors are likely to dominate the demand factors which cause large unexpected 

price fluctuations due to the volume availability and harvesting schedules of the 

companies (Bloznelis, 2018).  

 

c. Different variables affecting prices  

The obvious fact is that salmon is a perishable product, presented mostly to the market 

as a fresh product, and therefore sold as such. From a short-term point of view, it is 

extremely difficult and expensive to adjust planning and production cycles for salmon 

farming companies. The reason being the production cycle timeframe, which is as 

described earlier, roughly three years long. Therefore, companies do not really have a 

choice of sustaining the harvesting schedule for long periods of time, due to the fact 

that salmon growth is compounding. With compounding growth, the salmon weight 

increases by roughly the same percentage each month, so when the fish is 5 kg, it 
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becomes 5,5 kg in one month, and in the same way, fish that is 2 kg becomes 2,2 kg in 

one month.  

 

Figure 8: Compounding salmon growth (example) 

With such compounding growth, there are mostly two main considerations the 

companies need to be aware of; the market size of the salmon being harvested and the 

license utilization of the company for that particular site.  

Supply of salmon is considered extremely inelastic in the short term, but demand shifts 

according to seasons of the year, which is the main reason for price volatility.  

The different variables that affect the market prices for Atlantic salmon are quite a few, 

demonstrating the extremely challenging task of predicting future prices, with these 

variables only being applicable to market sized fish, usually between 3-6 kg (MOWI, 

2020).  

• Supply and demand, with seasonal and absolute variations 

• Market globalization (presenting arbitrage opportunities between markets) 

• The flexibility of market channels 

• Disease outbreaks 

• Quality of fish 

• Food scares  



 

25 

 

There are also certain instances where harvesting sizes can be a variable in relation to 

price development, with reasons for the smaller sized fish harvest for example being a 

disease affecting the fish, need for cash flow, or required harvest due to license 

utilization. In regard to bigger sized harvesting being mainly related to trying to lower 

the production costs per kilogram, producing for a niche market or other market 

requirements (MOWI, 2020). A good example of what can be explained as harvesting 

for a niche market is when producers focus on the growing Chinese market, which 

prefers larger sized fish.  

 

d. Historical price analysis  

Simple historical analysis shows certain patterns in pricing, like famous Chinese 

philosopher Confucius said: “Study the past if you would define the future.” This 

simply means that to find out what the future holds, the best indicator of it is to be found 

in the past. 

For the last 20 years (2000-2019) salmon prices have been increasing at a rate of 9,64% 

growth per year or a total increase of 192,84%.  

From the lowest point (19,35 NOK pr. kg, 2002) to the highest point (62,68 NOK pr. 

kg, 2016) the price change has been 323,88%. The standard deviation for that time 

period being 14,30 NOK.  

 

Figure 9: Yearly average price development of salmon prices (2000-2019) 
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On a quarterly basis, the second quarter of the year has provided the best performance 

in relations to price, averaging 36,70 NOK from week 14 to and throughout week 26 

of the year, with the second-best quarter being the first quarter of the year, from week 

1 to week 13, averaging 34,54 NOK. The quarter with the worst results is the last quarter 

of the year, only averaging 32,33 NOK, but the third quarter is not far ahead, with only 

a 1 NOK price increase, or an average price of 33,33 NOK.  

Unsurprisingly, quite a few of the best weeks of prices occur in the second quarter. 

With the eight best weeks of prices all happening in Q2, and finally, the 9th highest 

priced week happening in Q4.  

 

Figure 10: Weekly average price development of salmon prices in the spot market (2000-2019) 

 

The top ten worst weeks are split up between Q3 and Q4, with weeks within the third 

quarter ranging from the second worst, fifth-worst, and tenth worst performance 

overall.  

 

Figure 12: Lowest ranked weeks of pricing (2000-2019) Figure 11: Highest ranked weeks of pricing (2000-2019) 



 

27 

 

 

e. Currency exchange risk 

Hedging as a strategy can be visible in various forms in salmon farming, in different 

circumstances. Some of the biggest players in the salmon farming industry result to 

hedging currencies due to the exposure they face on various fronts. Currency risk in 

salmon farming can be split up into a few parts, where the currency risk associated with 

the sales denominated in the local currency is absorbed by the exporter, but currency 

risk related to local currency sales is absorbed by the customer. There is also risk to be 

found when dealing with feed purchases. As the raw materials used to produce the feed 

are subject to price changes, meaning that the salmon farming companies are exposed 

to risk from that perspective (Kontali, 2020).  

Currency exposure is not always a bad thing. In Iceland, for example, salaries are paid 

in ISK, and converted into EUR or USD the salary costs are more favorable. However, 

the salary costs are simply not a big enough portion to have a drastic impact on the 

bottom line, at the end of the day. Other forms of hedging can also be explained as 

natural hedges. That is when salmon farming companies match the currency they sell 

their product in, with the currency that the biggest portions of costs come in. If a salmon 

farming company sells their product in euros, it would be beneficial for that company 

to have their feed purchases in euros as well. Therefore, if the euro decreases in value, 

so does the feed, et cetera.  

  Hedging salmon prices 

In salmon farming, hedging is gaining substantial interest as suppliers and different 

market participants are considering moving towards hedging, in one way or another. 

As stated earlier, the industry standard for prices within salmon farming is the Nasdaq 

salmon index or NQSALMON. Historical analysis of factors related to price and then 

the other side of the spectrum reveals that the unstable nature of the prices cannot be 

considered as ideal for the industry that salmon farming is, and will continue to be. 

With the production costs rising after several decades of improvements and scaling up, 

almost reaching biological boundaries in certain instances, one can only see that the 
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price is the X-factor possibly standing in the way of profitability for salmon farming 

companies. In this thesis the main focus is on creating another, more efficient 

alternative in the form of hedging, which is not new in salmon farming but can certainly 

be improved upon. 

 

a. What is hedging? 

The best and most effective way to understand hedging is to think of it as a form of 

insurance. When the decision to hedge is made, it is to insure against negative turn of 

events that could impact the price or value of whatever it is being hedged. Hedging 

cannot eliminate all negative outcomes but rather serves as insurance to reduce the 

negative outcome. Even though hedging is mostly a financial instrument, in theory, it 

is used almost everywhere and anywhere. When you buy insurance your car, you are 

reducing the risk that comes with owning a car, and all the unforeseen occurrences such 

as a crash, theft, or accidents that can happen at any time. Like hedging, the negative 

outcomes are not entirely eliminated, but rather minimized. You pay insurance 

companies to insure your car, which we can think of as hedging your risk that comes 

with owning a car. When you crash into another car you do not need to pay the entire 

cost related to the negative effects because you hedged your risk. In the same way, 

when you do not crash the insurance company is the benefactor of that because you are 

paying them regardless. If that is transferred over to salmon farming world, what is 

being “insured” through hedging is the price of the salmon. The hedging comes in the 

form of locking in the price for a certain period of time into the future. If the actual 

price happens to be higher than the hedged price at that point in time the benefactor is 

the buyer, that has agreed to buy the salmon from the suppliers. If that is flipped around 

and the actual price happens to be lower than the hedged price at that point in time, the 

benefactor is the seller. Hedging can be considered important for salmon farming 

companies as it allows for mitigation of the risk of adverse price changes in the spot 

market and decreases cash flow risk.  
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b. Hedging in the salmon farming industry 

In June 2006, a futures contract was published in Norway, on the regulated market place 

for seafood derivatives, provided by Fish Pool ASA (Fishpool, 2020). The purpose of 

these futures contracts was to let market participants minimize revenue losses 

associated with the volatile salmon spot market prices by taking positions in the future 

market, providing a “hedge”. Price future contracts are a standardized legal agreement 

to buy or sell something, in this example salmon, at a predetermined price at a specified 

time in the future. The contracts are then settled at exchanges such as Fish Pool is 

providing for example, which acts as a marketplace between buyers and suppliers such 

as the salmon farming companies (Redhead, 1997). 

Salmon prices have displayed high volatility and substantial price change ever since the 

prices began being published weekly. This volatility makes predictions more difficult, 

as higher volatility translates to a higher standard deviation.  

In regard to future pricing, the Nasdaq historical data accounts for 95% of weight 

regarding predictions with the remaining 5% coming from statistics related to export 

numbers (Nasdaq commodities, 2015).  

Despite the extremely high weight, accurate future price predictions seem to be an 

uncrackable code, with the most accurate predictors, Fish Pool, changing their 

predictions for the coming future months and years each month or even more often than 

that (Fishpool, 2020). These future prices serve as the benchmark for future contracts 

and therefore hedging in the salmon farming industry.  

Salmon farmers are considering hedging their product prices at a higher rate to prevent 

the large periods of unexpected price fluctuations.  

Hedging salmon prices can be explained as allocating fixed spot prices for the product 

at some point in the future to reduce the risk of unfavorable price movements happening 

at those time intervals someday in the future.  

The reason for salmon farming companies favoring hedging is due to the fact that the 

uncertainty of future prices is extremely disadvantageous and requires extreme 

financial liquidity and flexibility of capital just to survive and thrive during these 

potentially extremely long periods of low price achievement. As displayed in previous 
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research the high price uncertainty is quite obviously perceived negatively by market 

participants (Jensen, 2013).  

Fish Pool provides monthly contracts from one and up to sixty months which are 

available and admitted for trading (Fishpool, 2015). Other market players providing 

price forwards is the largest Norwegian bank, Den Norske Bank or DNB as it is usually 

referred to. DNB however provides services through Fish Pool allowing customers to 

have futures contracts hedging salmon prices in EUR, USD or other currencies as well. 

This opportunity from a buyer’s perspective eliminates the capital tied up as collateral 

when “clearing the house” and requires no margin payment which simplifies liquidity 

management and reduces administration (DNB Seafood, 2017).  

The underlying value of the price futures is based upon the average price of one ton of 

salmon sold on NASDAQ markets. The futures market itself suffers from low liquidity 

as its turnover matches only about a tenth of the physical market volume with market 

trading being few and far between (Larsen & Asche, 2011).  

Asche and Misund investigated the effectiveness of hedging the salmon futures and 

found evidence that hedging salmon market risk using futures contracts resulted in a 

reduced risk of an estimated 30-40% (Asche & Misund, Hedging Efficiency of Atlantic 

Salmon Futures, 2016). Furthermore, their analysis examined how hedging through 

futures contracts could serve to help smooth out revenues and reduce the risk. Their 

investigations were based on comparing the benchmark strategy, which was that of an 

unhedged company harvesting their fish and selling on the spot market. The most 

effective hedging strategy according to their research was the one-to-one strategy, 

which is when the company is fully hedged. That strategy yielded the highest hedging 

efficiency, which in turn provided the best results (Asche & Misund, Hedging 

Efficiency of Atlantic Salmon Futures, 2016). 

Futures contracts and forward prices that provide an opportunity to hedge certain 

commodities serve two main purposes. The first being the transferral of risk from those 

parties that take on the biggest amount of risk, the second one is providing information 

related to future spot prices.   

Larsen and Asche (2011) demonstrated that salmon prices are extremely volatile and 

hard to predict, due to the nature of the industry. The difficulty related to price volatility 
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causes problems in planning decisions as the operational schedule should under normal 

circumstances be tailored and altered around a profit-maximizing production path. 

These operational schedules are, for example, choosing when to take the smolt and 

putting it into the sea, to optimize the growth based on the output. Optimally, sea 

farming companies would like to harvest the salmon after the warmer months of the 

second year in the sea, due to the beneficial effects the warmer sea temperatures have 

on growth as described in the chapter on growth variables.  

Research on profitability in Norwegian salmon farming based around the impact of firm 

size and price variability showed certain results where factors that had positive 

associations with profitability could be improved through hedging. Operating 

efficiency factors such as working capital management are positively associated with 

profitability. Salmon price variability is linked with and increases profitability, 

especially for smaller sized companies (Asche, Sikveland, & Zhang, Profitability in 

Norwegian salmon farming, 2018). The reason for that being those smaller companies 

can be a lot more flexible with their harvesting strategies and harvesting quantities, 

whilst the biggest companies with the highest harvesting quantities are required to 

harvest over a larger extended period of time to be able to “clear out” sufficient 

quantities.  

Moreover, Asche and Misund found that the salmon futures reduced the risk more than 

other seafood markets, such as those providing future markets for white and black tiger 

shrimp. The reduction in risk was lower than for other agricultural future markets and 

the evidence suggests that the salmon futures market is not at the maturity level of other 

more established commodity markets (Raknes, 2016). Another important finding 

Raknes (2016) found was that the weekly spot price futures contracts returned 

extremely low correlation, and for that reason the one week hedged provided nearly no 

risk reduction, but only the futures contracts with longer expiry dates did. But with 

increasing interest from suppliers and other market participants in providing a variety 

of services, it can be considered extremely likely that the futures market will continue 

to evolve and improve as the industry keeps growing. With no signs of the spot prices 

decreasing in volatility, and trends showing increased volatility instead, it is just a 
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matter of time until a highly efficient futures market will be up and running smoothly 

for salmon farming market participants to benefit from.  

  Suggestions for a new hedging strategy 

To be able to create a financial tool that can benefit both the salmon farming companies, 

the sellers in this scenario, and buyers of the hypothetical future price agreements would 

be of tremendous value. It would not only stabilize the revenue coming in, but as well 

facilitate growth, which is extremely challenging for the companies. It is challenging 

due to the fact that growth requires substantial amounts of money to be poured into the 

business, requiring vast amounts of liquidity available to be allocated into the constant 

growth of the salmon. To figure out a scenario which can benefit both parties there are 

a lot of factors that need to be considered. A simple way to look at the problem is to 

visualize the scenario of a typical hedging futures contract from each side with fixed 

prices for the entire year as in the hypothetical example.  

 

Figure 13: The beneficiaries from hedging in certain scenarios 

The seller, or the salmon farming companies, require steady revenue and cash flow, 

with the buyers mostly looking to profit from when the prices are higher than average 

which would normally be break even territory. With such aggressive price fluctuations, 

the price futures contract, or the hedge needs to be at a modest level or even adjustable 

based on the fluctuations in the market. For the first iteration of the hedging strategy a 

simple 5% increase was added to the average price of the past year, meaning that 

hypothetically the buyer would have 4,64% margin per year, if the growth of the salmon 
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average prices would follow a linear path, the results of which are discovered in the 

following chapter. The reason for the 5% increase and the calculated 4,64% margin is 

because for the last 20 years (2000-2019) salmon prices have increased by 9.64% per 

year on average. One can argue that the average price of the year before and a 5% 

increase on that particular price structure should not under normal circumstances 

provide better results than the actual prices for the following year. 

 

a. Hypothetical hedging scenario 

To show what sort of effect simple price hedging contracts would have over the course 

of the last ten years (2011 - 2020) a hypothetical example based around a certain 

harvesting scenario was generated. This example is not related to the different prices 

connected to market size categories, as the future price contract is not related to the 

market size categories either. Therefore, one single average price for each month is 

used for the actual prices and one single average price, based on historical prices, for 

the entire year to represent the hedged price.  

In this example, the actual prices of salmon were used on a monthly basis and the hedge 

price was set as the simple average of the prices for the year before + 5%, or fairly low 

on purpose. If the average price of the year before equals 40 NOK, the hedge price used 

was 40 * 1.05, or the hedge price of 42 NOK. For the 2020 example given, the average 

price for 2019 + 5% in its entirety was used, and so on and so forth.  

To provide consistency the same quantity numbers were used for each year so that the 

results could not be fabricated by increasing the quantity in months where the “hedge” 

price was higher, or lower than the actual spot price for that month.  

The quantities represent the number of kilograms harvested throughout the course of 

one year. Some salmon farming companies, especially the smaller ones, do not harvest 

every single month, but for the sake of the example and for the sake of consistency 

there are harvested quantities every single month of the year. The average price 

represents a price per kilogram so that revenue equals price multiplied by quantity.   
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The results determined that hedged prices at the rate of the average price the year before 

plus a 5% price increase outperformed the actual average prices for the following year, 

eight out of ten years examined, with the results being described in detail here below.  

In 2011 the hedged price performed drastically better than the actual prices, with the 

hedged average price returning 25,94% better results for the year or 8,10 NOK in 

improved price-performance per kilogram. The actual prices returned a weighted 

average price of 31,22 NOK per kilogram whilst the hedged price returned 39,32 NOK 

per kilogram. The average market prices from 2010-2011 only decreased by 3,36%. In 

2012 the story was almost the same, with the hedged price providing 24,79% better 

returns, or 32,83 NOK per kilogram, the weighted average of the actual prices 

amounted to 26,31 NOK per kilogram, whilst the market prices themselves stayed in 

place with a minor 0,08% increase in average prices over the course of the year. In 2013 

the spectrum changed, and the actual weighted average prices returned 31,19% better 

returns than the hedged price. The actual prices amounted to 39,98 NOK per kilogram 

sold, with the hedged price only being 27,51 NOK per kilogram. The average price of 

the market for the year saw a massive 51,22% gain. After that massive increase in 

average prices in 2013, the hedged price took over and again provided better 

performance in 2014. The hedged prices saw a 4,00% better performance, with the 

average spot prices throughout the year increasing by 2,35% that year. 2015 was 

another quiet year, with the hedged prices performing better once again, or showing a 

4,13% improved performance versus the actual prices for that year. The spot market 

prices increased by another 2,35%.  

In 2016, the spot market showed immense gains in average prices again, with the 

average prices for the year increasing by 51,29%, this was the second occurrence where 

the actual prices performed better than the hedged price, amounting to 31,07% better 

returns. With the spot market prices suffering a 16,22% pullback following these gains, 

the hedged prices provided better performance to the tune of 10,93% in 2017. In 2018 

the spot prices dropped another 16,5%, and subsequently, that meant that the hedged 

prices provided better returns of 3,18% than the actual weighted average of the prices. 

2019 was another stagnant year, where the hedged prices yet again performed better 

than the actual prices. The hedged prices achieved 8,20% better price-performance with 
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the spot prices in the market being stagnant, and only increasing by 0,1% for the year. 

2020 so far has of course been tinted due to the Covid-19 pandemic, with the average 

spot prices for the year decreasing by 4,39%. The hedged prices have shown a 5,93% 

better price performance year to date.  

The hedged price increased the revenue by an average of roughly 24 million NOK per 

year when the hedged prices performed better. On an accumulated level, the hedged 

prices resulted in an improved revenue performance of 8.01 million NOK, or 2.4 NOK 

per kilogram sold which translates to a 2.5% average price increase in performance.  

 

Figure 14: Actual prices versus hedged prices (2020-2011) 

The example was generated through historical data spanning the last ten years, or 117 

months in total. The results on a monthly basis revealed that the hedged prices 

outperformed the actual prices in 65 months over the span of those 117 months, which 

amounts to 55,56%, with the actual prices only performing better than the generated 

hedged prices 52 months in total.  

 

Figure 15: Performance of hedged price versus actual price in months (2011-2020)  
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The actual prices actually had two years where they dominated the hedged prices all 12 

months, which was the two years where the salmon prices increased the most, 2013 and 

2016. If those two years are removed from the condensed results for hypothetical 

scenarios where the prices stay fairly stable, the results start to really go in favour of 

the hedged average prices. Then the hedged prices outperform the actual prices by 

69,15% in total.  

What comes as no surprise at all however, is that the hedged prices outperform the 

actual prices dramatically in Q3 and Q4, which subsequently are the worst performing 

quarters in historical context. For that period the hedged prices outperformed the actual 

prices over 23 months in total from the period of 2011 to 2020 year to date (September).  

Out of all the results, the performing quarter for actual prices historically, Q2, went in 

favor of the actual prices in this example, with the actual prices outperforming the 

hedged prices by four months in total.  

 

Figure 16: Performance of actual prices versus hedged prices on a monthly basis (2011-2020) 

 

b. Impact of hedging  

The salmon prices have actually not performed to the 20 year average price increase 

each year by a long shot, the improved performance of the actual prices was mostly 

derived from years such as 2010, where the price increased by roughly 23% as well as 

2013 and 2016, where salmon prices increased by more than 50% each year 

respectfully. The average increase for those eight other years shown in the hedging 
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example actually provided negative results that amounted to an average decrease of 

1.67%. Therefore, the impact was mainly beneficiary to the hedging party, which was 

the suppliers, the salmon farming companies.  

The reason for what seems to provide effective results of hedging is the extreme price 

uncertainty and fluctuations happening throughout the course of every single year. In 

recent years, the high/low spread of the prices has been increasing, meaning that even 

though prices are reaching higher highs and showing higher average prices, the price 

performance of companies does not improve at any consistent level due to the high 

volatility.  

The reason being is that the harvesting schedule can really not be adjusted so that 

companies could only harvest fish when prices are at acceptable levels. When 

companies are harvesting, they usually have to harvest for a prolonged period of time 

to be able to extract the required volume out of the ocean. That usually means that 

companies are harvesting for 2-3 weeks straight, five days a week, and depending on 

the size of the company that might mean that they are harvesting over 75% of all weeks 

throughout the course of the year, just to be able to harvest the planned and required 

quantities.  

The prices change so abruptly that even the best harvesting schedule does not 

necessarily mean great price achievement due to the ever-changing price and the 

fluctuations that follow the spot market trends.  

 

Figure 17: High/low spread of salmon prices (2010-2019) 
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This example has merits to prove the theory that this hedging strategy provides better 

financial results, with an effective hedging strategy and effective forward pricing 

markets, the results could benefit the companies immensely, as well as the other side 

of the deal.  

Putting the hedging price and general spot price changes into perspective, the hedging 

seems to work extremely efficiently when the market prices remain at stable average 

levels, due to the volatility associated with the actual prices. The actual prices only 

performed better in years that have massive price growth, or the years 2016 and 2013 

respectively. 2016 had a 55% average price increase, and 2013 a 51% average price 

increase.  

As Asche and Misund discovered, the price volatility benefits the smaller companies 

with less harvesting quantities, due to the fact that they might be able to take more 

advantage of any profit achieving opportunities that come up due to less harvesting 

pressure, but with that being said the harvesting quantity is a big factor. The smaller 

companies can however not be exposed to the high risk associated with the volatility 

that offers higher profits, due to the constraints it puts on the cash flow and the working 

capital available.  

There is another alternative out there for salmon farming companies which also relates 

to hedging, but that is to hedge the raw materials required for the production of salmon. 

It is similar to how airlines hedge the oil prices it relates to trying to control a big portion 

of the operating expense. As airlines consume tremendous amounts of fuel which in 

turn is a big chunk of their operating costs, similar to how the feed is a big chunk of 

operational costs in salmon farming. The reason for airlines hedging the jet fuel prices 

is mostly based on the fact that the prices of the raw are usually out of their control 

without instruments such as futures contracts that provide an opportunity to hedge 

(Carter, Rogers, & Simkins, 2002). It also lowers the volatility of profits, due to steadier 

operating costs, and avoids sudden and unexpected spikes in expenses. 
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  Conclusions 

Hedging salmon prices can in simple terms be considered as a countermeasure to risk 

for the suppliers of salmon and buyers as well. The research conducted by Asche and 

Misund (2016) displayed and provided a much-needed precedent for showing positive 

results towards lowering the risk the industry seems to face on a weekly, monthly, and 

yearly basis when harvesting and selling the product on the Nasdaq spot market. 

If one were to take a simple approach towards viewing the usefulness of hedging 

salmon prices it would serve the industry well as an instrument to provide the 

companies with better, more stable grounds for profitability and financial comfort as 

well. The simple reason is that with the various operational elements relying on 

variables related to the growth and wellbeing of the salmon, the companies are trying 

to flee the uncertainty of the spot market and the prices that follow. With the objective 

of improving the stability and structural integrity of the spot market, price hedging can 

be considered as a viable option for the salmon farming industry. However – futures 

markets are at a risk, especially for newer industries growing at a rapid pace such as 

salmon farming. The termination of the shrimp futures market on the Minneapolis 

Grain Exchange serves as a prime example of a futures market failing for the 

aquaculture industry (Martínez-Garmendia & Anderson, 2001). The reason being not 

playing an efficient price discovery role and providing poor hedge opportunities for 

future prices. However, fairly recent studies have shown that salmon futures are also 

lacking in relations to providing a price discovery role and in fact, the spot market for 

salmon prices seems to lead the forward prices, which is due to the fact that 

NQSALMON weighs 95% of the Fish Pool index, the main provider of future prices 

(Nasdaq, 2016).  

There are a few reasons as to why hedging could be gaining traction in the salmon 

farming industry, besides the obvious point that it reduces risk. As a very capital 

intensive industry, the companies have a high burn rate of cash, so extensive financial 

liquidity is required. With hedging, the predictability of cash flow would become a lot 

easier, and the operational schedule could be altered around the hedging schedule so 

that sufficient net working capital is always at hand. The reason being is that like 
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mentioned before; the costs accumulate extremely quickly. With multiple sites running 

at the same time and at different production cycles the costs to mount up fast. It is not 

until the companies reach a certain size that they can harvest almost year-round to be 

cash flow positive, but that also depends quite heavily on the price achievement. The 

researchers Asche, Sikveland, and Zhang also discovered that financial leveraging 

(gearing) has a negative correlation and impacts profitability (Asche, Sikveland, & 

Zhang, Profitability in Norwegian salmon farming, 2018), further undermining the 

importance of sufficient working capital.   

The reason for the attractiveness of hedging solely based on financial considerations, is 

the improvement of cash flow predictions, and how it can possibly mend the strain of 

suffering through prolonged periods of low price achievement due to the volatile 

markets. The production cycles can also in some way be tailored around the hedging 

strategy in an easier way than when selling on the spot market. Due to the consistent 

nature of harvesting patterns throughout the year, it leads to extreme variations in the 

working capital available. This also serves as an extreme challenge for companies with 

growing operations due to the substantial amounts required to be tied up each month in 

costs. With smoothed out earnings, the companies can also expect higher market 

valuations and that of course, reduces the risk of financial distress that can cause issues 

with loan agreements, running out of capital, and even bankruptcy (DNB Ocean 

Industries, 2020).  

  Closing remarks 

After historical analysis and financial considerations related to the salmon farming 

industry, the result that seems to make economic sense, and provide value for 

companies is that hedging could be considered as a valuable financial tool to streamline 

revenues and minimize the negative impacts of the volatility that the spot market brings. 

This is especially the case for the smaller sized companies that could benefit hugely 

from stabilizing the revenue at the early stages, which at first is only used to fuel more 

growth and scaling the operations. When salmon farming companies are scaling up the 

impact of lower price achievement it can hurt the development in a number of ways. 
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Firstly, the companies can easily run out of capital, but the more realistic approach is 

that the companies have to rely on retaining working capital through extensive loan 

agreements either with owners, investors, or financial institutions.  

With the subpar performance, the company would have to resort to getting more money 

at unfavorable terms that further minimizes the profitability opportunities, but also with 

lower price achievement, the money being brought in is less, due to the fact that the 

loan value of the facility is based on the value of the salmon. Meaning that the salmon 

that is in the ocean can somewhat be considered “the bank”, as the value of any capital 

being brought in relates to the performance of the fish itself and the price it can be sold 

for.  

Stabilizing the revenue and somewhat bringing stability to the cashflow, subjective to 

the harvesting quantities, would prevail to be a drastic improvement. This could help 

the salmon farming companies grow faster, and more efficiently without having to take 

too much risk of not having the necessary capital available to fuel the growth. For the 

larger companies, hedging provides an opportunity to focus on efficiency or expansion, 

with the benefit of more stable revenue numbers and therefore grounds for more stable 

profits, which benefit the shareholders and allows the companies to allocate more funds 

towards research and development. Those efforts would probably either be focused 

towards lowering the costs through innovation or automation or even efforts towards 

minimizing the mortality. That could be seen as becoming the main profit inducing 

factor when hedging the prices somewhat provides a safety net for the periods of low 

price achievement.  

What needs to be done to provide stability to this proposal of a new hedging strategy 

presented in this thesis is to create an incentive for the buyers of the futures contracts 

associated with the hedge to gain more for increased volume. Further research needs to 

be done to find a formidable solution that benefits both parties to that extent. This 

hypothetical scenario for hedging presented in this thesis has shown the positive effect 

is could have on the salmon farming companies and can be considered as to serve their 

best interest. It could become a mutually beneficial agreement for the salmon farming 

companies and buyers to create such future agreements that change based on an 

incentive structure, possibly related to the quantities executed on the associated 
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contract. Therefore, more volume can be exchanged with fair market making and no 

participant being offered the choice of “dumping” their position when it favors the 

relevant party the most. The salmon farming companies rely on predetermined 

harvesting schedules that can certainly vary in both quantity and timeframe, but not for 

more than a couple of weeks or months maximum or extensive tons harvested.  

That serves as proof in which shows that the salmon farming companies cannot just 

skip harvesting for when their prices are not acceptable, and the same is to be 

considered for the buyers, which eventually have to supply the end consumer with a 

product at the end of the day. In conclusion, a futures market based on fixed prices and 

an incentive program related to the number of tons purchased from the suppliers might 

prevail a highly beneficial scenario for both the buyer and the supplier with more 

consistency than the spot market when the correct market making tool becomes 

available. This not aimed at finding that tool, but rather providing evidence of the 

successful application of such an instrument in a hypothetical scenario, as discussed in 

the conclusions part of the thesis.    
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