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Abstract 

As the pressure on the world renewable biological resources grows, the focus on the 

bioeconomy gets more and more important. The purpose of this thesis is to gain an in 

depth understanding of exactly what a bioeconomy is.  In order to gain the in depth 

knowledge required for the thesis a case study methodology will be utilized to map the 

renewable biological resources available in the Faroe Islands as well as economic 

activities. Also some productivity measures will be discussed along with sustainability. 

The willingness to make the transition to a bioeconomy is evident, but there are still 

barriers.  
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1 Introduction 

As we have seen in recent decades, the intensive use of the world's resources has put 

pressure on our planet and threatens the security of supply. Continuing our current 

patterns of resource use is not a durable option. The climate is changing and the world 

population keeps increasing which has led to the concept of the bioeconomy getting 

more and more important in order to secure the future. A growing number of countries 

are thus already actively pursuing a bioeconomy.  

The bioeconomy refers to the sustainable production and conversion of biomass into 

a range of food, health, fibre and industrial products and energy. Biomass is any 

biological renewable material which is a product in itself or can be used as raw material 

in further production. The main goal of the bioeconomy concept is to find a way to be 

more sustainable and less dependent of fossil fuels in the future, as the availability of 

these resources are strictly limited. The world is so to say shifting to a third phase of 

industrialisation, namely the bioeconomy.  

The arctic countries1 are also preparing for a bioeconomy, including the Faroe 

Islands. As this is a totally new concept for these countries it is important to clarify some 

things. It is important to know what the resources available are and how they are 

currently utilised, and then find some evaluation method which can be used to measure 

economic, social and environmental factors. Even if the concept is new there are 

economic measures which already exist that can be used to analyse and evaluate and 

compare in a bioeconomy.  

In order to analyse a bioeconomy all the resources available have to be quantified 

first. The focus in this thesis is put on issues that could be important for a Faroese 

bioeconomy, and possibly other arctic countries.  

 

 

 

                                                      
1 Greenland, Iceland, Faroe Islands etc.  
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1.1 Purpose of the thesis and objectives 

The purpose of this thesis is to describe and evaluate the Faroese bioeconomy, with a 

special emphasis on the marine and aquaculture sectors, as these are the major 

contributors to the Faroese economy. And present some ways to measure factors in a 

bioeconomy.  

1.2 Literature 

Literary review mainly about bioeconomy in Europe, and productivity measures. The list 

of secondary data sources includes papers as well as journal articles. The advantage of 

using secondary data is the reduction in time spent to gather data. The research can be 

commenced through the internet or at the library. Conclusions or hypotheses can be 

drawn rapidly once the validation and reliability of the data sources are proven. 

Through this exercise a background picture of the situation can be constructed. 

1.3 Study limitations  

The overall aim of this Master thesis is to map the Faroese bioeconomy, and evaluate 

the two major contributors to the Faroese bioeconomy - fisheries and aquaculture. My 

research was conducted within a spectrum of constraints imposed by time and 

resources limitations, which is why only these industries are addressed. As a Master‘s 

research project, the scope of my research was necessarily limited.  

1.4 Methodology 

This section explains how the proposed research will be done. What data will be used 

and what it contains. In chapter 2 this thesis will try to clarify what a bioeconomy is. This 

will be done by having a literature review on recent literature about the bioeconomy. 

Such that the term is clear to the reader.  

Due to the fact that bioeconomy is a new concept and many different views exist the 

sources that have been chosen are mostly European in order to be comparable to some 

extent. Therefore the list of secondary data sources, which are data collected by 

someone else, includes papers, books as well as journal articles. The advantage of using 

secondary data is the reduction in time spent to gather data.  

The statistical data for this thesis came mainly from the statistical office in the Faroe 

Islands. Data will be gathered to map renewable biological resources in the Faroe 
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Islands which will be used as a case study. Renewable biological resources are the 

foundation of the bioeconomy so it is important that these are mapped before the 

bioeconomy can be evaluated on the basis of these. The data gathered for this is data 

which has been obtained from different sources including Statistics Faroe Islands, the 

Agricultural Centre in the Faroe Islands and the Faroese Marine Research Institute.  

In chapter 3 the data on renewable biological resources will be put up in a 

meaningful way, other data collected from Statistics Faroe Islands concerning the 

Faroese economy will be presented  in chapter 4 to illustrate how big part the 

bioeconomy has in the total economy.  

In chapter 5 different productivity measures are presented and then applied to the 

Faroese data. Partial productivity measures such as labour and capital productivity as 

well as total factor productivity. The productivity measures have been chosen as data is 

available and because these are measures which easily can be compared between both 

industries and countries.  

Thereafter comes a chapter about sustainability. What is sustainability and how does 

it apply to the Faroese economy.  

1.5 Structure 

The thesis is organized so the reader can fully grasp the reasons for choosing the topic 

at hand. First, a literary review on the topic bioeconomy to get to know the subject, 

then the Faroese bioeconomy will be presented. Fisheries and aquaculture will get more 

in depth analysis.  Based on the analysis and other things that might be taken into 

consideration, recommendations are given. Finally, the conclusion sums up on the 

results and the findings of the thesis.  
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2 Literature review 

2.1 Bioeconomy 

Even if the concept of the bioeconomy, also called the bio-based economy or the 

knowledge-based bio-economy is relatively new there is already an abundance of 

literature in this area. The bioeconomy in itself is not a new thing, there is however a 

new focus on this kind of economy which has grown rapidly in the last years. The term 

bioeconomy started to reappear in the early 2000s (McCormick & Kautto, 2013) and 

soon both the European Commission (European Commission, 2012) and OECD (OECD, 

2009) have had bioeconomy in their strategy plans. Several countries have and are also 

planning strategies for a bioeconomy as biological resources as renewable resource are 

expected to play a more important role in the future economies.  

The different actors that are linked to the bioeconomy are nonetheless quite likely to 

interpret the concept of the bioeconomy differently (McCormick & Kautto, 2013), which 

results in some definitions being a great deal broader than others, but what they have 

in common is that they all refer to the use of biological resources. 

According to OECD, “A bioeconomy can be thought of as a world where 

biotechnology contributes to a significant share of economic output” (OECD, 2009). 

McCormick & Kautto say that the bioeconomy can be understood as an economy where 

the basic building blocks for materials, chemicals and energy are derived from 

renewable biological resources such as plant and animal sources (McCormick & Kautto, 

2013). Yet another definition is “The Bioeconomy refers  to  the  sustainable  production 

and conversion of biomass into a range of food, health, fibre  and  industrial  products  

and  energy” (BECOTEPS), which is quite similar to what the European Commission say 

in their strategy and action plan: “The bioeconomy encompasses the production of 

renewable biological resources and their conversion of these resources and waste 

streams into value added products, such as food, feed, bio-based products and 

bioenergy. It includes agriculture, forestry, fisheries, food and pulp and paper 

production, as well as parts of chemical, biotechnological and energy industries” 

(European Commission, Innovation for Sustainable Growth: A Bioeconomy for Europe, 

2012). 
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It is worth nothing that there is also a great difference in how the EU and the US 

define a bioeconomy. According to the US National Bioeconomy Blueprint, “a 

bioeconomy is one based on the use of research and innovation in the biological 

sciences to create economic activity and public benefit” (National Bioeconomy 

Blueprint, 2012). The US has a strong focus on research in biological technologies. The 

growth of today's US bioeconomy is due in large part to the development of three 

foundational technologies: genetic engineering, DNA sequencing, and automated high-

throughput manipulations of biomolecules (National Bioeconomy Blueprint, 2012). 

This new type of economy can meet the requirements of sustainability from 

environmental, social and economic perspectives. The bioeconomy is being made 

possible by the recent growth in scientific knowledge and technical competences that 

can be used to exploit biological processes. Significant advances can also be expected 

over the coming decades.  

There are however both positive and negative opinions/effects about the change 

towards a bioeconomy. A bioeconomy’s challenges can be seen as a complex set of 

interdependencies which can lead to significant tradeoffs if not handled carefully. One 

of which is the discussion about the uses of biomass, concerning the potential impact 

on food security as other sectors have an increasing demand for renewable biological 

resources (European Commission, 2012). There are worries on how the world is going to 

keep supplying the ever growing population with food while competing with biofuel 

about the available land.  

Levitan (2010) also addresses questions to the extreme levels of human 

consumption, especially in developed countries, “I am sceptical that a sustainable 

biobased economy is possible if it is expected to continue at the pace and consumption 

level of the fossil-based economy that industrial and post-industrial societies have come 

to know in this recent snatch of human history” (Levitan, 2010). He was however not 

really worried that the world would run out of land, but that the pollution would 

increase and degraded soils would lower productivity as well as the reduced availability 

and access to inputs  derived from fossil fuels for production.  

Whereas other see the potential benefits from the changeover to a bioeconomy in a 

reduction of greenhouse gas emissions, a decrease in dependence on fossil resources, 
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more sustainable management of natural resources, and possibly improved food 

security. And a significant positive effect of the bioeconomy is that it could generate 

employment in both urban and rural settings. 

One of the main goals of European bioeconomy is to ensure food security, as global 

population growth by 2050 is estimated to lead to a 70% increase in food demand, 

which includes a projected twofold increase in world meat consumption (European 

Commission, Innovation for Sustainable Growth: A Bioeconomy for Europe, 2012). A 

bioeconomy can contribute in developing the knowledge base necessary for a 

sustainable increase in the primary production. Which is why managing natural 

resources sustainably is so important.  

As it is EU’s bioeconomy sectors are worth 2 trillion euros in annual turnover and 

account for more than 22 million jobs and approximately 9% of the workforce 

(European Commision, 2012). 

The transition to bioeconomy can be said to still be in its infancy. If we imagine that 

the economic system is represented as a network with nodes for firms, organizations, 

industries, etc. and links for interactions. Then, new nodes and new links can be 

expected to arise as a result of the emergence of the bioeconomy.  

As has also been confirmed, the bioeconomy evolves differently in different 

countries (Stuart & Sorenson, 2003). This happens because the biological resources, the 

technologies required, the political situation, existing expertise and businesses can all 

vary locally. Therefore it is believed that there is no universal idea of a sustainable 

bioeconomy, but rather there are certain bioeconomic solutions that can be suitable 

and applicable in different locations. There is also the expertise of developing such 

bioeconomic solutions and a bioeconomy in general that can be transferred across 

boundaries.  

The arctic countries are however quite different from the European mainland, with 

harsher weather conditions and is more sparsely populated and might therefore need a 

slightly different approach. For the Arctic countries to be the gateway for change and 

solve the world’s problems with energy and food, it is reasonable to first solve their own 

problems and improve the country’s energy and food supply towards being fully 
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sustainable. Most of the arctic countries are indeed highly dependent on the 

bioeconomy part of the economy.  
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3 The Faroese bioeconomy  

In this section there is a short description of the Faroe Islands and its resources, and 

then there will be a more detailed description of the marine and aquaculture industries 

and resources. The renewable biological resources are the basis for the bioeconomy, 

and it is therefore important to know what is available.  

3.1 The Faroe Islands  

The Faroe Islands is an archipelago of 18 islands situated in the Northeast Atlantic 

approximately halfway between Iceland and Scotland, with a population of around 

48.000 people. The Faroe Islands are a self-governing nation, but still under the 

sovereignty of the Kingdom of Denmark. They have however exclusive competence to 

legislate and govern independently in a wide range of areas. And even if Denmark is a 

member of the European Union, the Faroe Islands chose not to be a part of this. 

Therefore, the Faroe Islands negotiate their own trade and fisheries agreements with 

EU and other countries, as well as participate in a range of international fisheries 

management arrangements and organisations. A treaty between the Faroe Islands and 

Denmark achieved this autonomy in foreign relations.  

3.2 Natural resources 

With the total landmass of 1.399 square kilometres the Faroe Islands can be considered 

to be a small country. The most dominant vegetation on the islands is grassland, which 

is found from sea level to the mountaintops and is used as grazing area for the sheep. 

Cultivated land accounts for only around 8% of the total landmass.  

The Faroese marine area is however around 274.000 km2, most fisheries take place 

in the around 75.000 km2 that are within the 1.000 m depth contour. Also having a 

coastline of 1.117 kilometres makes the country well suitable for fish 

farming/aquaculture. 

The Faroe Islands are in the situation where they are very dependent on renewable 

natural resources, as these contribute massively to the economy.  

In the context of the bieoeconomy the resource sectors are divided into: Marine, 

Freshwater, Aquaculture, Agriculture, Forests and Wildlife. These are all of course 

present in the Faroe Islands, but their importance varies greatly, both with regards to 
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what is produced/harvested and how much each of these resource groups contributes 

to the overall economy.  

The Faroese bioeconomy is quite large, but it has only two major industries the 

marine industry and aquaculture industry, while the rest is of lesser importance to the 

whole economy. Agriculture has it importance for the local markets, but does however 

not contribute much value to the economy. Forestry, freshwater and wildlife are hardly 

of any significance, as products from these categories are not extracted for commercial 

use and their importance for the economy is therefore limited.    

This is a reason why I have chosen to put focus on the two categories: aquaculture 

and marine resources, or more specifically fisheries which is a part of the marine 

resources. These two are the largest contributors to the Faroese economy as it is which 

will be shown in later chapters.  These are also the reason why the Faroe Islands have 

such a large bioeconomy. 

3.3 Agriculture 

Cultivation of plants for food production is very little on the Faroe Islands. The two main 

productions are sheep and milk production, where sheep farming uses most of the land 

available. Additional some inferior agricultural activities exist.  

Sheep have been on the Faroe Islands for over 1.000 years. The number of ewes which 

use the outfield as grazing area is according to public records around 70.000. On average, 

there are 57 ewes per km2. There is however a large variation in the number of ewes per 

hectare in the outfields, from less than one hectare per ewe up to 7 hectares per ewe. 

However, it is difficult to get reliable data for the number of sheep, both because there are 

no official requirements for registration of the individual sheep, and also because most of 

the farmers slaughter their sheep themselves. Additional to these 70.000 it can be assumed 

that around 5.000 are being kept on private fenced plots, so the total number of ewes 

would amount to 75.000 (Djurhuus, 2013).  

Cattle on the Faroe Islands are primarily used for milk production, and less for meat. 

In 2010 the total number of cattle was 1.990, of which 1.055 were older than 2 years. 

The exact use of the cattle is not stated other than 919 were milking cows.  
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Other agricultural activities also exist such as the keeping of ducks, chicken or geese, 

and cultivation of potatoes and other vegetables. These activities are however mostly 

done on a private basis and are therefore not present in any statistics.  

3.4 Forests 

There are no real forests on the Faroe Islands, only small parks which in the year 2006 

covered less area than one square kilometre.  

3.5 Wilderness 

Situated in the middle of the North Atlantic the amount of wildlife on the islands is 

limited, the only wild land mammals which can be considered as a part of the 

bioeconomy is the hare. The birdlife on and around the islands is however very rich, and 

several seabird species are being hunted.  

The stock size of the hare changes a lot over the years, depending on weather and 

vegetation. According to a recent research around 7.000 hares were hunted in 2012. It 

is thought that around half of the stock is hunted every year, so the stock size can be 

estimated to be around 14.000 hares (Magnussen, 2013). 

A wide range of seabirds are being hunted on the Faroe Islands both summer and 

winter. The numbers presented here are mostly estimates and not exact hunting 

number as there are mostly no hunting statistics available. The numbers for gannet 

however are the actual hunting statistics and the number of puffins is partly based on 

hunting statistics.  

In the summer both eggs and young birds are being harvested, estimates are 

however only available for birds. The most common birds to be hunted in summer are 

fulmar and puffin, with approximately 75.000 and 50.000 respectively being hunted 

every year. The number of puffins has in recent years been declining which has resulted 

in this species now being protected by banning all hunting. Other birds hunted in 

summer are the common guillemot, razorbill, shearwater, gull and gannets, but in lesser 

numbers than the above mentioned species which can be seen in Figure 1. 
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Figure 1: Number of birds hunted in summer (Source: Faroe Marine Research Institute) 

In winter four different species are being hunted: the common guillemot, razorbill, 

puffin and shag. Of the first two species around 5000 are hunted each year and the 

other two with around 1000. These numbers are “average” numbers for the last 10-20 

years. The birds hunted in winter are all at least half a year old, where in the summer 

mostly younger birds are taken.  

 

Figure 2: Number of birds hunted in winter (Source: Faroe Marine Research Institute) 

The only numbers for the stock sizes of seabirds on the Faroe Islands are from the years 

1981 and 1987. There are some new estimates on the way for some species but these have 

not yet been published (Olsen, 2013). As the numbers available are over 20 years old they 

have not been included here.  

Wild geese are also to some extend rearing on the islands and thousands of wild 

geese land on the islands when migrating but hunting is banned.   
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3.6 Fresh water resources 

Streams and lakes are few and small in Faroe Islands covering only about 0.9% of the 

total land area or 12 km2. The main resources found in fresh water are salmon and 

trout. Additional to the few wild salmon in Faroese lakes, Føroya Sílaveiðufelag is an 

organisation which hatches salmon eggs and releases the parr/smolt into different lakes 

for sport fishing purposes. The number of salmon that has been caught again however 

varies greatly. In good years over 1000 salmon have been caught but the last year the 

number was only 107 (Joensen, 2013). Different kinds of trout are also present in some 

lakes, but only in small numbers and no statistics are available for these.   

3.7 Marine resources 

3.7.1 Catch fisheries 

The fishing industry has been the main source of income for the Faroe Islands since the 

1920s, with fish and fish related products representing over 90% of Faroese exports 

today (this includes produce from aquaculture).  

The Faroese commercial fishing fleet consists of long-liners, gill-netters, trawlers, 

purse seiners, a few factory vessels as well as smaller coastal vessels.  These together 

make use of the fish stocks around the islands as well as in other zones and in 

international waters.  

The fish stocks in Faroese waters are the property of the Faroese people, according 

to Faroese law, and shall be managed for the public good. The fish stocks are currently 

managed by two different systems; there is an effort system for some species while 

there is a quota system for others.  

All commercial fishing is administered by The Ministry of Fisheries which is also 

responsible for the preservation of stocks as well as optimising these resources in the 

most sustainable way. To be able to fish commercially the owner of a fishing vessel 

must have a fishing licence. The fishing licence gives the vessel a certain number of days 

in the Faroese fisheries zone and/or tonnes of fish outside the Faroese fisheries zone. 

The allocations were originally set in 1996 decided by the Parliament. There is a 

restriction on the transferability of fishing which cannot be transferred freely between 

gear and vessel categories. One of the terms to hold a fishing licence is a mandatory 
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notification process to the Fisheries Inspection Service. There is generally no cost 

involved in getting a licence from the Ministry of Fisheries.  Besides being regulated by 

controlling capacity and fishing days to protect stocks, Faroese fisheries are regulated 

by gear and area restrictions 

The main commercial species of fish caught in Faroese waters, are demersal species 

such as cod, haddock, as well as pelagic species such as herring, blue whiting and 

mackerel. Most of the catches are landed in the Faroe Islands. Species caught in distant 

waters2 are mainly cod and shrimp, which the fishing vessels mostly process on board. 

In the North Sea and west of Britain the main species caught are blue whiting, mackerel 

and herring, which are landed in the Faroe Islands or abroad. Various demersal species 

are caught in Icelandic waters, as well as capelin and herring. 

The most common use for fisheries resources is food, and fisheries resources globally 

are now producing a record quantity of food and other benefits for humanity. Fish 

landed which is not used for direct human consumption is generally used for animal 

food or reduced to fishmeal and oil. The part of the catch which is discarded is not 

always registered and seemingly hard to estimate.  

The total catch from capture fisheries in live weight has been decreasing 

considerably in the last 7 years. This seems mainly to be caused by the decrease in the 

catch of blue whiting, but most other species have experienced decrease too. The catch 

of mackerel has however increased in the last years.  

Table 1: Total catch in tonnes (Source: Statistics Faroe Islands) 

 2006 2007 2008 2009 2010 2011 2012 

Blue Whiting 320.592 312.005 229.537 58.324 52.301 16.344 43.003 

Herring 71.840 63.332 78.317 94.538 87.576 72.952 51.352 

Capelin 31.610 19.059 10.211 - 7.353 18.114 29.691 

Mackerel 13.394 14.509 38.676 35.597 83.496 122.398 107.104 

Cod 30.754 28.141 27.102 27.308 33.003 28.825 29.668 

Haddock  21.413 16.834 11.400 8.909 8.907 5.550 5.149 

Saithe  73.047 67.044 63.948 64.820 48.991 33.200 39.316 

Other fish 60.203 61.208 62.111 62.426 72.248 57.571 55.190 

Total catch 622.853 582.132 521.302 351.922 393.875 354.954 360.473 

                                                      
2 Svalbard, Canada, Greenland, Barents Sea 
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Of the pelagic fish species mackerel is now the most common, followed by herring, 

while blue whiting as said above seems to have lost importance. Cod and saithe are still 

the most common demersal species caught.  

3.7.2 Whales 

Many different species of whales and dolphins occur in the waters surrounding the 

Faroe Islands, most of which are protected by the law. Whale hunting has been a 

tradition in the Faroe Islands for hundreds of years, but the number of whales killed 

each year can vary significantly. The species hunted in the Faroe Islands is the long 

finned pilot whale, and occasionally different kinds of dolphins. The drive hunts are non-

commercial, organized on a community level where anyone who likes can participate 

and regulated by national legislation. 

In 2010 the number of pilot whales killed was 1.107. On average around 950 whales 

are killed each year, there can however be years where no whales are killed at all. No 

comprehensive estimates of abundance for long finned pilot whales have been 

conducted since then 1989 when the stock in the North Atlantic was estimated to be 

778.000, later calculations have not shown large deviations (Bloch, 2008). The Faroese 

hunt pilot whales belonging to this stock.  

3.8 Aquaculture 

The clean oceanic waters surrounding the island are an advantage to the aquaculture 

industry which has been increasing rapidly in recent years. Currently three companies 

are producing and exporting farmed Atlantic Salmon from the Faroe Islands. These 

companies use both land based farms and cage aquaculture. Most of the fish is reared 

in tanks in land based farms using recycling systems. Also have recycling systems solved 

the problem of water scarcity, as there is only surface water in the Faroe Islands. All the 

salmon for the marked are produced in seawater cages.  

To run a fish farm a licence is need and these are issued by The Ministry of Trade and 

Industry. Amongst the things considered when these are given are preservation of the 

nature and environment, as well as the protection of animals and a high standard of 

hygiene. Additionally to get a licence the company must be at least two thirds Faroese. 
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Like with the fishing licence there are no costs related to obtaining a licence from the 

Ministry of Trade and Industry. 

Even more as for catch fisheries the use for aquaculture resources is food. The global 

importance of aquaculture has been increasing in recent years as the pressure on the 

wild fish stock is ever increasing. Aquaculture  has  been  the  world’s  fastest  growing  

food  production  industry  during  the  last decades  (FAO,  2010). 

Aquaculture has however more similarities with agriculture rather than capture 

fisheries (Muir & Young, 1998), as aquaculture needs a good strategy and a lot of 

planning on beforehand. It can be easier to control as the output of the productions can 

to some extend be estimated on beforehand; which also makes it possible to take long 

term contracts. Unlike capture fisheries there is no discharge in aquaculture as there is 

only produced what will be used. Produce which is not used as human food normally 

goes into animal food or other by-products.  

It might be worth mentioning that there is a discussion of aquaculture in fact is a 

resource industry, or if it is a pure production industry. The fish from aquaculture is not 

a natural resource itself as it would not exist without humans, but the industry does 

need access to both land and the ocean, which are in fact renewable natural resources. 

And can justify for it being a renewable biological resource.  

The main fish species that are and have been used for aquaculture production in the 

Faroe Islands are Atlantic salmon and rainbow trout. The Faroe Islands were one of the 

pioneers in salmon farming when they started in the late 70s. A crisis hit the industry in 

the early 2000, where disease outbreaks affected the production severely, but the total 

production of salmon has since increased in recent years from 10.728 tonnes in 2006 to 

62.783 tonnes in 2012 in slaughtered weight. 

Table 2: Aquaculture production (Source: Statistics Faroe Islands) 

 2006 2007 2008 2009 2010 2011 2012 

Salmon 10.728 18.290 31.565 42.134 37.221 49.588 62.783 

Trout 4.934 6.883 6.707 6.488 1.791 - - 

Total 15.662 25.173 38.272 48.622 39.012 49.588  62.783 

 

Production has increased substantially as the number of producers has decreased, 

which suggests that these are linked. Trout has been produced in a smaller amount but 
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is now no longer farmed, 2010 was the last year trout was produced and the production 

was 1.791 tonnes. 
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4 Catch fisheries and aquaculture 

Now that we know what the renewable biological resources in the Faroe Islands are we 

can look more closely into how they contribute to the whole economy. The Faroe 

Islands have little landmass but good coastal areas and vast fishery grounds. This makes 

the aquaculture and catch fishery industry the most interesting economically, this do 

not mean that the other biological industries do not have potential and possibility of 

doing well. I will however concentrate on these industries.  

4.1 Economic contribution of the fishing and aquaculture industries 

Catch fisheries and aquaculture are as said above the two main contributors to the 

Faroese economy. In this section some measures for economic contributions will be 

presented.  

It should be kept in mind that a clear separation between catch fisheries and 

aquaculture are only possible in the primary sector, because in the secondary sector 

raw material from both capture fisheries and aquaculture deliver raw material to the 

fish processing. In a modern economy industries often feed and survive on one another, 

as in this case. So we are in fact talking about three different industries capture 

fisheries, aquaculture and fish processing.  

4.1.1 Intersections in industry and structural changes 

The main resource based industries in the Faroe Islands are as mentioned before 

capture fisheries and aquaculture. These industries are based in the primary sector, but 

products from these industries then flow directly into the secondary sector, namely the 

fish processing industry. Services are provided by the tertiary sector, these are of course 

also a part of the bioeconomy but will not be included in this thesis.  

The primary sector of an economy involves extracting and changing natural 

resources into primary products. Most of the products from this sector are considered 

raw material for other industries in the secondary sector which process the products 

further. Main industries in the primary sector which use renewable natural resources 

include agriculture, fisheries, forestry and aquaculture. Forestry is not a commercial 

industry on the Faroe Islands, and the agriculture industry is very small.  
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Fisheries are in the statistics in some cases also further divided in to “Fisheries for 

landing fresh fish” and “Other fisheries”. In the category “Fisheries for landing fresh 

fish” is generally catch of demersal species, while “Other fisheries” includes fishery for 

pelagic fish species as well as the shrimp and factory vessels. “Fisheries for landing fresh 

fish” is the category which has the lowest profitability. Reasons for this can be several. It 

can be that the inefficiency roots in the number of firms, but it can also be more natural 

causes like catch has not been as good as expected. 

Table 3 shows the composition of exports of goods from the Faroe Islands since 

2000. The importance of demersal fish species has decline greatly in recent years, while 

the importance of aquaculture has increased greatly; also herring and mackerel have 

had increasing importance in the last years. 

Salmon also takes up a great part of exports, because the difference between export 

value and gross value added is very large in aquaculture. The consumption of raw and 

help material like feed is very high in this industry. These raw and help material are 

partly imported and partly produced in the Faroe Islands. The production of the raw and 

help materials for the aquaculture create work for the Faroese providers and thereby 

also income to the economy. These products have an alternative export value and an 

alternative values as retained import. Apart from this the aquaculture is a provider for 

the salmon processing factories, which in most cases are the exporters of the products.   

Table 3: Composition of the Faroese export in value 2006-2012 (Source: Statistics Faroe Islands) 

  2006  2007  2008  2009  2010  2011  2012  

Cod % 15 16 14 10 11 10 8 

Haddock % 8 8 4 2 2 1 1 

Saithe % 15 12 11 14 12 7 8 

Salmon % 10 12 19 29 28 30 33 

Trout %  3 2 3 4 1 0 0 

Blue whiting % 4 5 1 1 3 1 3 

Herring %  3 3 3 5 6 5 6 

Mackerel % 2 5 4 5 7 14 15 

Shrimp % 2 2 3 3 2 2 2 

Other fish products %  32 29 19 17 19 15 15 

Other products %  4 3 4 5 4 3 3 

Vessels, aircrafts etc. % 2 2 14 5 5 12 6 

Total % 100 100 100 100 100 100 100 

Total million DKK 3.869 4.057 4.346 4.105 4.697 5.407 5.493 
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Table 4 shows the gross value added in million DKK total and for the different industries.  

 2006 2007 2008 2009 2010 2011 2012 

Total 10.033 10.520 10.520 10.515 11.276 11.606 11.788 

Fishing 1.529 1.426 976 848 1.239 1.399 1.354 

Aquaculture 200 183 255 360 633 492 363 

Agriculture, mining and quarrying 41 48 47 40 45 40 36 

Manufacture of food products and 
beverages 

674 645 656 731 759 771 844 

Other industry, excluding energy 422 480 462 374 360 365 400 

Electricity, gas and water supply 147 130 90 151 96 105 145 

Construction 728 806 898 706 607 673 653 

Wholesale and retail trade, hotels 
and restaurants 

1.156 1.213 1.163 1.096 1.094 1.139 1.157 

Transport 569 735 757 739 757 816 912 

Post and telecommunications 308 301 286 269 287 278 261 

Financial intermediation 319 326 395 417 453 431 439 

Real-estate and renting 1.016 1.054 1.171 1.249 1.317 1.373 1.456 

Public administration 552 584 647 690 729 755 748 

Education 585 622 660 707 736 749 764 

Health and social work 1.119 1.212 1.292 1.345 1.342 1.359 1.32 

 

Table 5 shows the equivalent gross value added in percentages for the different 

industries. Tables 4 and 5 therefore show the direct contribution of value added from 

the different industries in the country. The gross value added is what is used to 

reimburse the production factors like wages for the employees and profit for the 

owners as well as for depreciation.  

While Table 3 shows the export of goods, Table 4 and  

Table 5 show the value added by industries. The industry aquaculture in these tables 

does not include the processing of salmon, which is categorized under “Manufacture of 

food products and beverages” together with all other fish processing. Unlike Table 3, 

which shows big changes in how the goods are distributed, Table 4 and  

Table 5 show that the value added by industries has been quite stable for the last 

years. It can be seen in Table 3 that while aquaculture accounts for around on third of 

the total export in 2012, while it only accounts for 3% of gross value added. Processing 

of salmon is as said above not an independent post in Table 4 and  

Table 5, but is under “Manufacture of food and beverages”.  The explanation is 

however the same as above, aquaculture has a very high use of raw and help materials, 
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like feed, compared to other industries. In aquaculture the fish needs to be fed whereas 

in the fishing industry this is of course not the case.  

Table 4: Gross value added in million DKK by industries (Source: Statistics Faroe Islands) 

 2006 2007 2008 2009 2010 2011 2012 

Total 10.033 10.520 10.520 10.515 11.276 11.606 11.788 

Fishing 1.529 1.426 976 848 1.239 1.399 1.354 

Aquaculture 200 183 255 360 633 492 363 

Agriculture, mining and quarrying 41 48 47 40 45 40 36 

Manufacture of food products and 
beverages 

674 645 656 731 759 771 844 

Other industry, excluding energy 422 480 462 374 360 365 400 

Electricity, gas and water supply 147 130 90 151 96 105 145 

Construction 728 806 898 706 607 673 653 

Wholesale and retail trade, hotels 
and restaurants 

1.156 1.213 1.163 1.096 1.094 1.139 1.157 

Transport 569 735 757 739 757 816 912 

Post and telecommunications 308 301 286 269 287 278 261 

Financial intermediation 319 326 395 417 453 431 439 

Real-estate and renting 1.016 1.054 1.171 1.249 1.317 1.373 1.456 

Public administration 552 584 647 690 729 755 748 

Education 585 622 660 707 736 749 764 

Health and social work 1.119 1.212 1.292 1.345 1.342 1.359 1.32 

Other service activities 68 756 765 793 823 859 893 

 

Table 5: Gross value added in % by industries (Source: Statistics Faroe Islands) 

 2006 2007 2008 2009 2010 2011 2012 

Fishing 15 14 9 8 11 12 11 

Aquaculture 2 2 2 3 6 4 3 

Agriculture, mining and quarrying 0 0 0 0 0 0 0 

Manufacture of food products and beverages 7 6 6 7 7 7 7 

Other industry, excluding energy 4 5 4 4 3 3 3 

Electricity, gas and water supply 1 1 1 1 1 1 1 

Construction 7 8 9 7 5 6 6 

Wholesale and retail trade, hotels and restaurants 12 12 11 10 10 10 10 

Transport 6 7 7 7 7 7 8 

Post and telecommunications 3 3 3 3 3 2 2 

Financial intermediation 3 3 4 4 4 4 4 

Real-estate and renting 10 10 11 12 12 12 12 

Public administration 6 6 6 7 6 7 6 

Education 6 6 6 7 7 6 6 

Health and social work 11 12 12 13 12 12 12 

Other service activities 7 7 7 8 7 7 8 

 

If the feed for aquaculture and other raw and help material are produced in the 

Faroe Islands, it would increase the value added for Faroese providers. Also the 
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aquaculture provides raw and help materials for the added value in factories processing 

the salmon, which export the final products. These firms, which are providers to the 

aquaculture and receive from aquaculture, are not listed under aquaculture but other 

categories.  

As a compensation for the decreasing demersal fisheries aquaculture has great 

importance to the Faroese economy, but its importance is different than the 

importance of for instance mackerel and herring. The importance of aquaculture as 

income and work provider to the sub providers should not be underestimated, even if 

not all services to the aquaculture industry are produced in the Faroe Islands. In the 

case that export from aquaculture would vanish, then imports for the aquaculture 

would be saved, and feed and other products produced in the Faroe Islands could find 

other markets abroad and be exported.  

Table 6: Employees, yearly average by industries (Source: Statistics Faroe Islands) 

 2006 2007 2008 2009 2010 2011 2012 %-change 

Agriculture 64 79 78 79 67 60 58 -9 

Fishing 2391 2178 1830 1742 1769 1662 1585 -34 

Aquaculture 441 534 632 662 644 665 798 81 

Extraction of raw materials 68 77 74 72 88 89 94 38 

Fish processing 1888 1710 1482 1412 1484 1191 1379 -27 

Shipyards/machine shops 636 621 596 499 493 497 523 -18 

Other manufacturing 1048 1057 1007 984 778 764 740 -29 

Construction 1947 2132 2093 1714 1619 1589 1505 -23 

Energy 138 153 148 157 158 149 141 2 

Trade and repair 3208 3229 3280 3082 2920 2873 2880 -10 

Hotels and restaurants 511 627 593 517 541 534 603 18 

Sea transport 685 740 771 747 785 874 832 21 

Other transport 675 652 698 583 587 559 706 5 

Communication 607 605 584 515 527 481 407 -33 

Finance and insurance 926 998 958 880 885 831 786 -15 

Business services 768 879 850 814 726 693 738 -4 

Household services 242 262 304 302 311 314 297 23 

Public administration 546 567 627 648 640 685 621 14 

Municipalities etc. 2727 2772 2953 2981 2957 3021 3108 14 

Education 1493 1544 1558 1635 1637 1628 1607 8 

Health & social work 3505 3622 3702 3543 3548 3523 3578 2 

Culture, organizations etc. 579 666 601 627 639 577 599 3 

Activities n.e.i. 135 151 140 153 132 1 95 -30 

Total  25228 25855 25559 24348 23935 23260 23680 -6 
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On the other hand if all provision of raw and help material for the aquaculture would 

have been imported, and processing would have been done abroad, then the 

contribution from aquaculture would not be of much importance to the Faroese 

economy.  

Table 6 gives a picture of the workforce rotation with the different industries. From 

2005 to 2012 the number of workers has decreased by 5% in total. If we look at the 

fishing industry and fish processing we can see that the number of workers has 

decreased by 34% and 31% respectively which is quite a bit, while aquaculture has had a 

steady increase and has more than doubled its number of employees over the same 

years. This was however not enough to compensate for the decrease in fisheries and 

fish processing.   

 

Figure 3: Number of workers in certain industries 2005-2012 

Figure 3 gives an overview how the changes have in the workforce for the three main 

resource based industries in the last eight years. Together the tables and figure in this 

section give a hint that the economy is in a structural transformation. 

4.1.2 Gross value added 

Gross Value Added (GVA) measures the contribution to the economy of each individual 

industry. This is a measure from the national accounts when using the production 

approach. GVA is defined as the output minus intermediate consumption, for each 

industry independently.  
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Figure 4: Gross value added by industries (Source: Statistics Faroe Islands) 

The total GVA by the Faroese economy was 11.276 million DKK in 2010. Around a 

quarter of this came from fisheries and aquaculture alone, see Figure 4. Fisheries stood 

for 11% while aquaculture and fish processing each contributed with 6%, amounting to 

23%.  

Table 7: Gross value added in million DKK (Source: Statistics Faroe Islands) 

 Fisheries Aquaculture Fish processing 

2006 1.529 200 595 

2007 1.426 183 561 

2008 976 255 578 

2009 848 360 651 

2010 1.239 633 680 

2011 1.399 492 700 

2012 1.354 363 774 

 

GVA by fisheries is still a lot higher than for both aquaculture and fish processing.  

Fisheries had a low GVA in 2008 and 2009 but otherwise seem to be quite stable. 

Aquaculture GVA has been increasing and had an extreme high in 2010, but has been 

declining since. Fish processing has been steady with a slight increase all years.  

4.1.3 Annual profit 

Annual profit is the amount of money an industry makes in a year's time. It is a measure 

of the profitability after accounting for all costs. Annual profit is useful to determine 

whether an industry is making or losing money. By tracking the annual profit of an 

industry over the years can also provide an indication of whether the industry is 

expanding or contracting.  
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Figure 5: Annual profit for all industries (Source: Statistics Faroe Islands) 

Annual profit for all industries can be seen in Figure 5. It fluctuates quite a bit over 

the years, but has been positive for all years except 2003 and 2004, and has been 

increasing considerably the last few years. When looking at how the annual profit is 

divided between the different sectors, we can see in Figure 6, that in 2010 almost half 

of annual profit came from the primary industries. As mentioned elsewhere primary 

industries are almost entirely based on renewable biological resources. That is so to say 

industries of the bioeconomy.    

 

Figure 6: Annual profit for sectors in 2010 (Source: Statistics Faroe Islands) 

Figure 7 shows that for the annual profit in the primary sector in 2010 over 70 % of 

the profit in the whole sector is from fish farming, while “Other fisheries” account for 

around 30%, “Fisheries for landing fresh fish” had a negative annual profit and other 

primary businesses a positive but very small part of the overall profit in the sector.  
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Figure 7: Annual profit in the primary sector (Source: Statistics Faroe Islands) 

In the secondary sector, Figure 8, most of the profit comes from “Other 

manufacturing of fishproducts”, it even compensates for the loss in other industries. 

Included in this category are factories which work with pelagic fish, factories producing 

fish meal and factories working with farmed fish. “Manufacture of fresh and saltfish 

products” has a negative profit as well as construction; the other categories have a 

positive profit but do not contribute much to the annual profit of the whole sector.  In 

the secondary sector it is not possible do distinguish between industries working with 

wild and farmed fish.  

 

Figure 8: Annual profit in the secondary sector (Source: Statistics Faroe Islands) 

If we look at the categories themselves from 2000 until 2011, Table 8, it can be seen 

that there seems to have been fluctuations in all categories. “Other fisheries” is the only 

category which has been able to maintain a positive annual profit for all years.  
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Table 8: Annual profit for fisheries and aquaculture industries (Source: Statistics Faroe Islands) 

 
Fishery for 
landing for 
fresh fish 

Other fisheries Fish Farming 

Manufacture   
of fresh and 

saltfish 
products 

Other 
manufacturing 
of fishproducts 

2000 97.438 77.095 201.000,5 18.942,7 62.838,8 

2001 139.252,8 195.479,4 -6.034,5 61.240,3 80.280,2 

2002 11.7032 108.416,8 -275.553,9 -85.296,2 -31.115,2 

2003 9.938,8 10.013,1 -665.598,7 -38.772,9 4.887,4 

2004 -51.886,1 30.885 -244.445,3 -78.296,4 -64.827,2 

2005 24.279,6 64.618,1 -22.473,1 -28.027,2 6.160,5 

2006 49.189,8 734.044,3 177.856,9 -21.924,6 70.175,1 

2007 -100.404,4 163.944 68.424,3 -139.032,6 25.214,5 

2008 -141.282,6 127.441,2 92.983,9 -101.968,6 49.199,7 

2009 -84.705 6.601,3 268.112,4 -9.833,2 81.252,6 

2010 -67.168,3 231.959,2 524.718,9 -22.271,7 502.677,9 

2011 -40.655 293.161,8 997.940,3 17.451,6 196.966,7 

 

The situation has been worst in “Manufacture of fresh and saltfish products” and in 

“Fisheries for landing fresh fish” which supplies the former with raw material. The fish 

farming industry had a crisis in the beginning of the 2000s, but has since recovered and 

the profit is higher than it ever was. These numbers however ought to remind us that 

natural resources can sometimes give volatile results over the years.  

4.1.4 Export values 

Both capture fisheries and aquaculture products take up a large part of the goods 

export volume and value. Total value of capture fisheries and aquaculture exports was 

4.298 million DKK, which is over 90% of the total export value, Figure 9. Capture 

fisheries contribute 61% while aquaculture contributes 30%. It should be noted that 

these fish originate from these industries, they might or might not have been processed 

in a fish factory before export.  



 

35 

 

Figure 9: Contribution to the export value 2010 (Source: Statistics Faroe Islands) 

 

A large part of the fish is exported either chilled or frozen whole, around 50% of 

total. In 2010 cod and saithe contributed to the highest portion of export earnings, but 

in the last few years mackerel has had an increasing contribution. 

Table 9: Export value for fisheries and aquaculture 1.000 DKK (Source: Statistics Faroe Islands) 

 2006 2007 2008 2009 2010 2011 2012 

Fisheries total 3.168.656,7 3.228823,5 2.598.971,2 2.301.958,9 2.889.925,6 2.981.328 3.192.344,1 

Cod 595.268 641.143,4 605.102,2 402.893,9 527.482,9 516.443,5 452.489,2 

Haddock 318.874,8 322.508,6 172.423,3 99.349,1 102.108 68.216,3 62.279,6 

Saithe 573.601,5 495.053,5 494.411,5 574.727,3 550.745,5 400.297,9 419.170 

Blue whiting 170.758 184.367,5 54.198,5 30.581,8 118.806,8 78.215,8 160.460,5 

Herring  122.846,1 123.143,7 15.2085 190.615,2 265.927,8 291.322,9 324.577,7 

Mackerel  69.174,4 204.359,2 174.749,1 185.114,7 320.668,8 73.3067 826.750,6 

Shrimp  89.476,8 94.352,7 116.609,1 111.551,2 94.871,5 91.704,5 102.596,6 

Other fish                                                     
products 

1.228.657,1 1.163.894,9 829.392,5 707.125,7 909.314,3 802.060,1 844.019,9 

        

Aquaculture total 473.178,4 593.433,8 963.037,1 1.378.676,2 1.408.035,2 1.627.117,4 1.821.759,8 

Salmon 374.319,9 492.660,7 824.419,3 1.203.594,5 1.338.081,2 1.618.393,1 1.821.564,4 

Trout 98.858,5 100.773,1 138.617,8 175.081,7 69.954 8.724,3 195,4 

 

The total export value of products from these two industries has increased the last 

five years, from 3,7 billion to 5 billion. And this could increase even more in coming 

years, maybe in particular products from aquaculture.  
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5 Productivity  

An economic concept which is frequently used both in scientific articles and the media 

is productivity. This concept deals with the economic performance of production units 

under observation, for example a firm, organisation, industry or country. It refers to the 

production process which the producers achieve by transforming a set of inputs into set 

of utile outputs. Productivity and efficiency are often used synonymously to indicate the 

performance of a production unit, these are linked but are however two different 

concepts. Fried, Lovell, and Schmidt define productivity as the ratio of the outputs of a 

production process to its input, while efficiency refers to the comparison between 

observed and “optimal” outputs and observed and “optimal” inputs (Fried, Lovell and 

Schmidt). Productivity can be seen as a residual, the difference in production between 

producers in the same period, or diversity in a given time period can be defined as the 

unexplained part of the variation of output when the variation in inputs have been 

taken in to account. Efficiency can also be seen as a residual, but it needs the existence 

of a benchmark to operate.  

The task of measuring productivity is not an easy task. Anyone interested in 

productivity analysis faces a bunch of methods which can be classified according to the 

assumptions they lead to regarding production process, the behaviour taken by the unit 

under analysis, and the data required by each of them. 

Depending upon who is defining it whether it is an economist, accountant, manager, 

politician, union leader, or industrial engineer you might get a slightly different 

definition of the term productivity. However, if by closely examine the various 

definitions and interpretations of this term, three basic types of productivity appear to 

be emerging.  

Partial Productivity: The ratio of output to one class of input. For example, labour 

productivity (the ratio of output to labour input) is a partial productivity measure. 

Similarly, capital productivity (the ratio of output to capital input) and material 

productivity (the ratio of output to materials input) are examples of partial productivity. 

Total-factor productivity: The ratio of net output to the sum of associated factor 

inputs, labour and capital. By “net output,” is meant total output minus intermediate 
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goods and services purchased. Notice that the denominator of this ration is made up of 

only the labour and capital input factors. 

Total productivity: The ratio of total output to the sum of all input factors. Thus, a 

total productivity measure reflects the joint impact of all the inputs in producing the 

output.  

5.1 Partial productivity 

Partial productivity measures, also called single factor productivity measures, are 

methods which only measure the productivity for one input at the time. These partial 

productivity measures are practical as indicators for the total productivity. Even if these 

measures only measure the productivity partially, if one understands the logic behind 

total productivity it is possible to interpret the results correctly.  

Historically labour productivity was the first type of productivity measure to be 

developed, but now capital productivity is also a widely used measure. Such measures 

are particularly important in an economic and statistical analysis of a country, sector or 

industry. High productivity means that a large amount of output is produced with little 

input, while a low productivity would indicate much input is needed for little output.  

5.1.1 Labour productivity  

Labour productivity is an informative indicator of several economic indicators as it gives 

a dynamic measure of economic growth, competitiveness, and living standards within 

an economy. The measure of labour productivity and all that this measure takes into 

account can help explain the principal economic foundations that are necessary for both 

economic growth and social development (Schreyer, 2001).  

The ratio used to calculate labour productivity gives us a measure of the efficiency 

with which inputs are used in an economy to produce goods and services, it can 

however be measured in different ways. Labour productivity is equal to the ratio 

between a volume measure of output, gross domestic product or gross value added can 

be used,  and a measure of input use  either the total number of hours worked or total 

employment (Schreyer, 2001).  

Labour productivity = volume measure of output / measure of input use 
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The volume measure of output is the goods and services which are produced by the 

workforce and is measured either by gross domestic product (GDP) or gross value added 

(GVA). Value added is often preferred as taxes are excluded. 

The measure of input use is the time, effort and skills of the workforce. The input 

measure is the factor that influences the measure of labour productivity the most. 

Labour input can be measure either by the total number of hours worked of all workers 

or the head count of all workers. It is commonly accepted that the use of total number 

of hours worked is the most fitting measure of labour input as a simple headcount of 

the workers does not show things like changes in average hours worked, the effect of 

overtime or absence from work. Nonetheless the quality of data for hours worked can 

vary, as the estimates are not always configured in the same manner and can therefore 

often not be compared internationally. Total employment is easier to measure, but 

does not show changes in average work time or if people have several jobs. Within this 

thesis the labour input is however defined as total employment that is a headcount of 

all workers, as data for working hours was not available in this case.  

5.1.2 Capital productivity  

Labour productivity is the most frequently used partial productivity measure, but capital 

productivity gives additional information about productivity.  

Capital  productivity  is  measured  as  the  ratio  between output  and  capital  input. 

Capital productivity is different from the rate of return to capital. The first is a physical, 

partial productivity measure whereas the second is a measure of income measure that 

relates capital income to the value of the capital stock (Schreyer, 2001).  

Capital productivity = measure of output / measure of capital input 

Just like labour productivity, capital productivity measures can be based on a gross-

output or a value-added concept. The same reasoning as for labour productivity applies 

between gross-output and value-added based measures in the case of outsourcing and 

changing vertical integration. Value-added based capital productivity measures tend to 

be less sensitive to processes of substitution between intermediate inputs and capital 

than gross output based measures.  
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5.1.3 Results and conclusions 

The challenge of productivity has become a challenge of measurement. Productivity can 

be difficult to measure and it can only be measured indirectly, that is, by measuring 

other variables and then calculating productivity from them. This difficulty in 

measurement comes from the fact that input and output are not only difficult to define 

but are sometimes also difficult to quantify. 

Industries often show different capital and labour productivity growth. These 

differences can root in the intensity with which the industries use capital and labour in 

their production as well as how innovative they are amongst other things.  

The output measure in this analysis used is gross value added. This is defined as 

output minus intermediate consumption. The capital measure used is tangible fixed 

assets, which cover assets such as machinery, buildings and equipment as well as 

inventory. While the measure for labour is the total number of employees in a year.  

 

Figure 10: Capital productivity (Source: Own calculations) 

 

Figure 11: Labour productivity (Source: Own calculations) 
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As seen in Figure 10 and Figure 11 these two productivity measures are shown. The 

actual numbers are listed in Appendix 4. It can also not be said which industry is more 

labour productive than the other in the long run, as they seem to change positions over 

the years. In 2011 fisheries had the highest labour productivity while aquaculture had 

the lowest, however the year before aquaculture had the highest and fish processing 

the lowest.  

In capital productivity aquaculture has the lowest productivity for most of the years 

while fish processing has the highest capital productivity.   

These partial productivity measures do have a slight drawback as they implicitly 

assume that all other production inputs are constant. If this is not the case then 

focusing only on a partial productivity measure can be misleading. The basic data for 

this analysis is listed in Appendix 1, and shows some fluctuations in the measures. Even 

if this is a flawed measure it is frequently used as it is easy to calculate and to use as 

comparison.  

Therefore when a production process requires more than one input it can make 

sense to look at a productivity measure which can take multiple factors into account. In 

the productivity literature this kind of productivity measure is often referred to as 

multifactor productivity as it measures productivity for multiple factors, such as labour 

and capital. Even though it is difficult for this multifactor productivity measure to 

capture all relevant inputs in the production process, the measure is often referred to as 

total factor productivity. And this measure measures the change in output that is not 

due to a change in inputs. This measure is further discussed in the next chapter.  
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5.2 Total factor productivity 

Total factor productivity (TFP) is defined as the output per unit of combined inputs 

during the course of production. TFP reflects the efficiency and effectiveness with which 

the factors of production are jointly used for the output of goods and services. It 

includes all of the qualitative factors that enable existing resources to be used optimally 

to produce more output per unit of input. TFP captures the effects of qualitative 

improvements that allow output to increase without any use of additional inputs. This 

means making smarter and better use of resources that are available, such as the 

introduction or upgrading of technology, innovation, better management techniques, 

gains from specialization, improvements in efficiency and workers’ education as well as 

skills and experience. 

Like other productivity measures TFP cannot be measured directly. It is a residual. As 

with all residuals, it is in some ways a measure of our ignorance. It can be defined as the 

variation in output that cannot be explained based on observable inputs.  

5.2.1 The basic concept of TFP 

There are different ways of estimating TFP, where one is an empirical method 

estimating a production function while another is by using index calculations.  

In order to estimate total factor productivity, a model of production has to be 

defined. The most widely used production function takes the form of a Cobb-Douglas 

production function (Aghion & Howitt, 2009), which can be written as: 

𝑌𝑖 = 𝐴𝑖𝐾𝑖
𝛽𝑘𝐿𝑖

𝛽𝑙  

Where 𝑌𝑖 is output for industry i, 𝐴𝑖  is total factor productivity for industry i, 𝐾𝑖 is 

capital for industry i and 𝐿𝑖  is labour for firm i. 𝛽𝑘 and 𝛽𝑙  are intensities of capital and 

labour respectively. If the sum of 𝛽𝑘 and 𝛽𝑙 equals one then the production function is 

said to have constant returns to scale. If natural logarithms are used instead, the Cobb-

Douglas production function becomes the following: 

ln(𝑌𝑖) = ln(𝐴𝑖) + 𝛽𝑘𝑙𝑛(𝐾𝑖) + 𝛽𝑙ln (𝐿𝑖) 

For simplicity, the logarithmic values can also be written using lower case letters: 

𝑦𝑖 = 𝑎𝑖 + 𝛽𝑘𝑘𝑖 + 𝛽𝑙𝑙𝑖 
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The Cobb-Douglas production function is theoretically originates from the growth 

accounting framework used by Solow (1957). The Cobb-Douglas function does however 

have some drawbacks. In the model above technology is Hicks neutral meaning that it 

affects labour and capital in the same way, meaning that an increase in TFP would thus 

increase all input factors’ marginal product equally. Also, the Cobb-Douglas production 

function assumes that all the industries have similar production technology, meaning 

that all firms have the same capital and labour intensities. It is however still a much 

used method. 

The main interest lies in the term 𝑎𝑖, which can be interpreted as the change in 

output that is not due to the change in inputs, which in fact is the TFP. And because it is 

estimated using linear regression, the TFP variable is measured as a residual which 

captures everything that impacts the output but somehow is not included in the model.  

TFP is often measured over time therefore a t-subscript is added to the variables in 

the regression equation. If then productivity is separated into a mean productivity 

 𝛽0 and the deviation from the mean 𝜀𝑖𝑡, the production function then looks like: 

𝑦𝑖𝑡 = 𝛽0 + 𝛽𝑘𝑘𝑖𝑡 + 𝛽𝑙𝑙𝑖𝑡 + 𝜀𝑖𝑡 

𝛽0 is the mean log productivity level for all industries in the sample and 𝜀𝑖𝑡 is the log 

deviation from the mean productivity level for industry 𝑖 at time 𝑡. 

However if the analysis is made over a shorter time period estimating a production 

function might not be the best idea as there will be very few degrees of freedom. Then 

using index numbers might be a good idea.  

Because TFP is measured as a residual it means that it catches all factors that are not 

caught by labour or capital.  This means that the TFP term might not only reflect 

productivity but also measurement errors. 

There can be several potential measurement errors when estimating total factor 

productivity. To correct for the problem can also often be difficult because there is 

often only one source of data available. Still admitting that there are problems with 

measurement is important in order to conclude on the validity of the findings.  

Syverson (2011) argues that an important issue is measurement error in the output 

measure. The prime reason for this is that companies produce several outputs.  
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Normally one would use deflated revenue, or value-added, because output quantities 

are not available.  

Syverson (2011) also takes up the issue of measurement error in inputs. Labour is 

often measured as the average number of employees at a certain time or the number of 

full-time equivalent employees. This can be problematic because it essentially presumes 

that all workers are equally productive.  

Capital is usually included as the book value of the tangible fixed assets but this 

might not capture the entire benefits producers gain from them (Syverson, 2011). 

Additionally, the book value of capital does not show to what extent the capital is 

utilized. If for instance a machine is only used half of the time it still has the same book 

value and this could be misleading. Also, capital depreciation is a measure created for 

accounting purposes and might not reflect the real economic depreciation of capital. 

 

5.2.2 TFP for fisheries and aquaculture in the Faroe Islands 

There is no known productivity or TFP analysis made for the Faroese fisheries and 

aquaculture industries. These are however methods which are frequently used both on 

firm, industry and country level. The fishery case is a special case for TFP where the size 

of the fish stocks has to be included, such analysis have been made in some of the 

neighbouring countries like Iceland and Norway. 

5.2.2.1 The data 

As with all analysis it is very important to have appropriate and quality data. The data 

set used in the current research contains yearly data for 3 industries of the Faroese 

economy over the period from 1999 to 2011. Represented industries are catch fisheries, 

aquaculture and fish processing. 

For each industry data on gross value added, labour, physical capital are used. 

Additionally in the case for fisheries data on fish stocks are used. These data are 

obtained from a public source, Statistics Faroe Islands and are listed in Appendix 1.  

The gross value added is taken from the national accounts and is measured as the 

output minus intermediate consumption, for each industry independently. Labour use is 

the total number of workers in the fishery industry and is from labour statistics. Physical 
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capital is tangible assets and inventory, data is taken from business statistics from the 

Statistics Faroe Islands. 

The time series for physical capital are deflated using the CPI, while the gross value 

added is deflated using price indices made for the occasion as shown in Appendix 3.  

The cost share is defined as a share of input value in the output value. The total sum 

of cost shares is normalised to 1. 

The basic equation for measuring TFP change is: 

𝑙𝑛𝑌𝑡 − 𝑙𝑛𝑌𝑡−1 =
(𝑠𝑖𝑡+𝑠𝑖𝑡−1)

2
(𝑙𝑛𝐿𝑡 − 𝑙𝑛𝐿𝑡−1) +  

(𝑠𝑖𝑡+𝑠𝑖𝑡−1)

2
(𝑙𝑛𝐾𝑡 − 𝑙𝑛𝐾𝑡−1) + ∆𝑡  

Where the output measure, Y, is gross value added, the inputs are physical capital, K, 

and labour, L. The variable are described in the previous section and listed in the 

appendix. The input shares, 𝑠𝑖, used are the actual factor shares calculated from 

national accounts.  

It is also worth mentioning that measures of TFP in natural resource industries are 

biased without accounting for the effects on the environment, in this case the fish 

stocks. Environmental effects are particularly important in industries directly utilizing 

the environment and natural resources such as fisheries. These changes in the state of 

the environment are unpriced, which require treatment in TFP measures that are 

different from other priced inputs and outputs. 

Stock sizes (sustainable biomass) for 7 different species are used in the fishery case, 

these 7 species amount to over 75% of the total catch and can therefore be used as a 

good approximation. A list of the stock sizes for these species can be found in Appendix 

2. The biological capital variable is obtained by aggregating the biomass of all major 

stocks multiplied by their market value in 2010 (Statistics Faroe Islands), depicted in 

Figure 12. 
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Figure 12: Value of the fish stocks (Source: Own calculations) 

The demersal species did not show as much change over time, as the pelagic species. 

These also have different importance for the fish processing industry, as these need to 

be processes at completely different factories.  

The fish stocks were divided into two subcategories; the pelagic and demersal stocks. 

The reason for this is that studies of harvesting production functions have generally 

found the elasticity of harvest with respect to these two species of fish to be very 

different. The elasticity of harvest with respects to pelagic stocks is quite low for pelagic, 

whereas it are closer to one for demersal species.  

In Icelandic research an elasticity of 0.1 has been used for the pelagic and 0.85 for 

the other stocks, which is what I will use in this thesis. The elasticities are assumed 

constant over the whole period. 

5.2.2.2 Results and conclusions 

Three of the largest industries using renewable natural resources in the primary and 

secondary sector have been used for this analysis. This is to provide an overview of the 

development in these important sectors. 

Table 10: Change in TFP (Source: Own calculations) 

 2005 2006 2007 2008 2009 2010 2011 

Catch fisheries  0,36 0,19 -0,09 -0,01 0,18 0,36 -0,06 

Fish processing 0,04 0,04 -0,16 0,20 0,32 -0,11 -0,24 

Aquaculture -0,55 0,22 -0,07 0,36 0,28 0,14 -0,31 
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Figure 13: Changes in TFP (Source: Own calculations) 

The change in TPF for these three industries do show somewhat similar movements.  

however can the big changes seem to be a bit unrealistic at times. Productivity growth 

must account for changes in all inputs over time in order to obtain a complete and 

unbiased measure of productivity. Productivity measures accounting for only a single 

input, giving partial productivity such as labour and capital productivity, provide only a 

partial and incomplete measure of productivity growth over time. 

But the link between a country or region's resource base and its long-run 

productivity levels is complex. Rich natural resources are no guarantee of sustainable 

high productivity levels, just as a poor resource base by no means condemns a country 

or region to low productivity. 

The natural resource base affects the seasonal natural of economic activity and this 

in turn can influence productivity. For example, certain natural resources such as fish 

can only be exploited during part of the year, leaving capital idle using periods of down 

time. Capital productivity in such a sector is thus lower than in a sector where the 

capital stock is fully utilized throughout the year. As employees, unlike capital, can be 

laid off in the off-season in resource industries, labour productivity is less affected by 

this seasonality, although employment levels and unemployment are greatly influenced. 

A key determinant of productivity growth is investment in physical capital such as 

machinery and equipment and structures. The more capital a worker has to work with, 

the greater the output he can produce, also called capital accumulation.  

The rate of technical progress is the key long-run determinant of productivity 

growth. Unfortunately, it is very difficult to estimate this variable so there is much 
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uncertainty about its trend. If one takes total factor productivity growth as an 

approximation of the rate of technical progress, then current estimates suggest there 

has been no technical progress since the early 1980s. Given the apparently rapid pace of 

technological change, it is difficult to accept this conclusion. This implies that other 

factors such as the poor macroeconomic environment must be offsetting the positive 

influence of the rate of technical progress on total factor productivity growth. 

The rate of technical progress is determined by the rate of discovery of new product 

and process innovations and the pace of the diffusion of those innovations. An 

indication of the rate of development of new innovations may be obtained from the 

resources devoted to research and development spending, on the assumption that 

there is a positive relationship between resources and discoveries. 

Firms in the Faroe Islands can in principle draw upon the world supply of innovation, 

given the small size. This might mean that trends in R&D in Faroe Islands are not 

particularly relevant for the rate of technical progress in this country. What matters is 

the ability to exploit foreign technologies. 

 

  



 

48 

6 Sustainability 

6.1 The concept of sustainability  

The destructive environmental impacts that follow the current practices of use of 

renewable biological resources generate costs that are often unmeasured and do not 

influence the individual company’s choices about production methods. Such costs raise 

questions about the sustainability of current practices. 

Sustainability is the use of various strategies for employing existing resources 

optimally so that a responsible and beneficial balance can be obtained over the longer 

term. Sustainable use of renewable biological resources can be defined as practices that 

meet current and future societal needs for food and fibre, for ecosystem services, and 

for healthy lives, and that do so by maximizing the net benefit to society when all costs 

and benefits of the practices are considered.  

Thomas Malthus was one of the first to look into the world’s ability to sustain its 

population in “An essay on the principle of population” written in 1798. In his essay 

Malthus proposed that the future growth in population was unsustainable, as 

population grew exponentially while resources grew arithmetically, so at some point the 

population would outgrow the resources available to them leading to famine, war and 

plagues.   

His prediction was not true due to advancement in technology, sanitation and food 

distribution while population growth has slowed down. The theory is however still 

relevant. The world population is still increasing while technology is advancing, non-

renewable resources are being depleted reducing the resources available for future 

generations. 

According to Malthus the world can only sustain a maximum number of people and 

after this point was reached forces such as famines would intervene to reduce this 

imbalance.   

This theory has been widely used in for instance ecology by using the terminology of 

carrying capacity, which implies that an ecological system can only carry a critical limit, 

by overshooting this limit results in overuse of resources and eventual collapse of the 

population.   

http://www.businessdictionary.com/definition/strategy.html
http://www.businessdictionary.com/definition/employer.html
http://www.businessdictionary.com/definition/resource.html
http://www.businessdictionary.com/definition/balance.html
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In particular it has been used widely in the fishing industry to determined what a 

sustainable harvest of fish should be or more generally to determine the Maximum 

Sustainable Yield (MSY) to prevent overfishing. 

A problem with this concept is the inefficiency to make accurate predictions of the 

numbers of fish that equalled the MSY leading to over or under fishing depending on 

the predictions.  It can be seen from the concepts of MSY and Malthus concept of 

population out growing the earth that the roots of sustainability evolved from an 

ecological perspective.  In both cases the carrying capacity needed to be maintained at a 

‘sustainable’ level.    

If society is to maximize the net benefits of a bioeconomy, there must be a broader 

accounting of both the costs and the benefits of alternative practices, and such an 

accounting must become the basis of action, policy and ethics. Additionally, the 

development of a sustainable bioeconomy must accompany progress in the 

sustainability of energy use, manufacturing, transportation and other economic sectors 

that also have significant environmental impacts. 

Even with a straightforward concept economic sustainability there are potential 

hindrances.  A resistance to change can often lead to a less than efficient use of 

available resources. The goal is to establish profitability over the long term, as a 

profitable economy is much more likely to remain stable and continue to operate from 

one year to the next. From this perspective, this strategy can be seen as a tool to make 

sure the economy does have a future and continues to contribute to the financial 

welfare, the public and to the community where it is located.  

6.2 Sustainability in catch fisheries  

Fisheries are managed with the objective to achieve sustainable fisheries. The Faroe 

Islands use both an effort management system and a quota system to manage their 

fisheries. 

In Faroese law and several international treaties and systems there is a demand that 

the fisheries are sustainable. Some buyers demand proof that the fishery goods come 

from sustainable fisheries. The scientific advice from ICES is of great importance here 

because the companies that provide verification, first and foremost use ICES’s advice.  
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Every year the Faroese Marine Research Institute gives the Faroese Fishery Ministry 

advice on how to manage the catch fisheries. These advice are based both on their own 

research as well as the advice from ICES. ICES gives advice based on peer-reviewed 

Expert Group reports, there included advice for the Faroe Plateau Ecosystem. ICES have 

used both a MSY and a PA approach.  Both the Faroese effort system and fishing day 

system are based on the advice from ICES as well as the advice from the government.   

6.3 Sustainability in salmon aquaculture 

The growth in aquaculture has been accompanied by increasing concerns over the 

environmental and social costs associated with the exploitation of the natural resource 

base on which it depends. In the Faroe Islands aquaculture permits are managed by the 

Faroese Food- and veterinary authority. Only a limited number of permits are given to 

reduce the effects on the environment. And after the disease outbreak in the early 

2000s, regulations have been tightened to prevent it from happening again. Farming 

areas are totally separated and boats used in aquaculture are not allowed to move 

between the different farming areas. Strong currents ensure that fresh sea water 

continuously flows through and around the cages. Mortality is generally low due to the 

strict management regime.  
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7 Discussion 

The purpose of this subchapter is to discuss several subjects noted previously in this 

dissertation, especially to realize the strengths and weaknesses of the accomplished 

work done in this thesis.  

Throughout history it has been the rule rather than an exception to implicitly assess 

the value of an economy in monetary terms. Monetary value is still important in the 

economy, but it is equally important to assess the natural resources upon which it 

builds. As the world population is ever increasing, food production is going to have a 

hard time to follow.  Literature tells us what a bioeconomy is and that there is a need 

for it, but it is not yet fully capable of telling us exactly how one should measure it and 

how it will evolve. But through the literature review it was clear that this is an issue that 

needs to get more attention in the future. If a bioeconomy can help the world to 

become more sustainable in the use of natural resources it is important that nations 

work together.  

Now that we are facing a time where the focus on renewable natural resources is 

growing people tend to like the idea of something is being done. A bioeconomy gives 

the people the reassurance that something is put into action to change the path we are 

on today.  As the bioeconomy is getting more and more publicity, people will 

automatically start to think more about natural resources and the environment, which 

should be highly appreciated. Compared to other countries the Faroe Islands is a very 

small country. It is isolated, the weather is bad and few people actually want to live 

there, but the people who do live there live very close to the nature and thus, I claim, 

that they are more aware of the environment and might welcome the concept of 

bioeconomy.  

Being a small country in the middle of the North Atlantic has also resulted in a 

relatively small economy, which cannot compete size wise with most economies. The 

other arctic countries however have similar disadvantages compared to other European 

countries. They do not all have the same disadvantages, and therefore a co-operation 

between these countries could benefit all participants. A bigger entity would have more 

influence globally.  
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An old saying is that size is not everything, and that is true in this case. The Faroe 

Islands are very rich in renewable natural resources. The landmass is not vast but the 

ocean surrounding the islands is like a treasure chest. It holds up the Faroese economy. 

To be more exact, fisheries and aquaculture industries contribution most to the 

economy and these would be the foundation of a Faroese bioeconomy.  

In the process of mapping the renewable biological resources present in the Faroe 

Islands there were no real surprises. The gathered data showed that there is fish in the 

ocean, aquaculture along the shores, agriculture on the arable land, thousands of sheep 

in the mountains as well as some wildlife on and around the islands. In this thesis I 

chose to focus on the areas which brought economic value to the society. This excluded 

wildlife from further analysis and agriculture which only contributes minimally to the 

economy is also left out.   

Literature tells us the definition of bioeconomy and that there is a need for it, but it 

is not yet fully capable of telling us exactly how one should measure it and how it will 

evolve. Through the literature review it was clear that this is an issue that needs to get 

more attention in the future. If a bioeconomy can help the world to become more 

sustainable in the use of natural resources it should be put into action and it is 

important that nations work together rather than having individual policies.  Also it is 

very important for the Faroe Islands especially, as the part of the economy that is based 

on renewable biological resources is so big, to act. 

In the Faroe Islands renewable biological resources contribute a lot to the economy, 

both when looking at annual profit and gross value added. This implies that the country 

would probably not cope if these would not sustain into the future. It is therefore 

important that it gets the attention it needs. Another reason that these industries are of 

much importance is because of international trade. In 2010 over 90% of the export 

value came from these industries.  

For an economy to do good productivity is of much importance. Partial productivity 

measures are easy to calculate. The analysis for the three industries – fisheries, 

aquaculture and fish processing – did show some interesting results. Capital 

productivity has been highest in fish processing all years the analysis covers. Intuitively 

this seems to be because this industry builds on the other two and can thus better plan 
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how much money they use. It is not as dependent on the natural resource itself as the 

two other industries. It does not have to extract it, just process what has already been 

extracted. Aquaculture improved its capital productivity from 2002 until 2009 after 

which it had fallen considerably. The fisheries industry has had some bad years recently.  

Both labour and capital productivity show similar movements, but the position of the 

industries is not the same. This could be because both measures are based on the same 

output measure, gross value added, and that it is the change therein which can be seen.  

Most years fisheries have had the highest labour productivity. Fisheries is not a 

particularly labour intensive industry and the values that the ocean contains can often 

be enormous, so this seems plausible. Aquaculture is however an industry where the 

resource is actually manmade so it is naturally labour intensive. Fish processing also 

needs much labour as the raw fish has to be processed as quickly as possible.  Fisheries 

have had the highest labour productivity for most year, meaning that each worker in 

the catch fishing industry resulted in more gross value added than the other industries. 

It was only in 2009 that aquaculture had an unusually high peak, where after it has been 

falling.  

Additional to labour and capital productivity there is a possibility of using 

material/resource productivity as well but this needs additional information.  

Total factor productivity is a widely used measure. However in this case it does not 

really give reliable results. The changes in TFP are very big, which could indicate that 

there are factors that should have been included. According to this analysis total factor 

productivity is very unstable. There are changes of 30-40 percentages. Yet the industries 

do show similar changes, which could indicate that they are all connected somehow.    

When talking about bioeconomy sustainability is of high importance as it is a part of 

the definition. And when something is sustainable it is naturally economically, socially 

and environmentally optimal. In catch fisheries sustainability is measured on estimates 

which are made for the fish stocks as it is not possible to actually count the fish in the 

sea. Estimates is the best that can be done in this case, it is important that these are 

conducted by independent players in this game. Politicians tend to think more about 

profits than the environment. Aquaculture in the Faroe Islands however has optimal 
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prerequisites to be sustainable. The water is clean and there are strict restriction on the 

salmon farmers, it is a very controlled environment.   

Optimally further research in should bioeconomy be conducted. It would for instance 

be interesting to look into other industries than the ones discussed in this thesis. Could 

these contribute to a possible bioeconomy? As well as which alternative industries that 

could start up with in the bioeconomy concept on the Faroe Islands. The Faroe Islands 

are in the lucky position of being a small country, which could be good for niche market 

on alternative bioeconomic research. Faroese businesses have showed some incentive 

to welcome a bioeconomy, but there is still a long way to go. 

Currently there is not one legislative body or ministry that can be assigned to create 

and control a bioeconomy. The factors that affect the involved industries and their 

interrelations create a complex environment for the bioeconomy in the country. Which 

is why to be able to estimate the potential for a bioeconomy in a country, one has to 

look more broadly and see which conditions are favourable or obstructing for a 

bioeconomy, and what has to be improved in order to build a competitive and 

sustainable bioeconomy in the country.  

These conditions include research and development, financing opportunities, the 

market situation, legislative environment and other factors that support or on the other 

hand obstruct the progress of a bioeconomy in the country. 
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8 Conclusion 

From this analysis is it is clear that the establishment of a bioeconomy would be beneficial for 

the Faroe Islands. The industries which are based on renewable biological resources contribute 

massively to the Faroese economy. Both when looking at annual profit and gross value added, 

these industries show that they are important factors in the economy. Also when looking at 

export values natural resources take up a big part. This indicates that the bioeconomy in the 

Faroe Islands is important, when managed right it could improve the economy.  

The commitment to the creation of a bioeconomy in Faroe Islands is present at different 

levels of authorities and among businesses. However, there is still no solid long term strategy 

on how to achieve it. To ensure a common understanding of the way the bioeconomy should 

be developed in the country thus requiring well-coordinated cooperation, such a policy is 

crucial. It does not mean binding regulations, but rather a common vision of the future and 

industrial development in the scope of the bioeconomy and concrete supportive measures that 

will be taken.  

The bioeoconomy should ensure the long-term competitiveness. And to be able to do that it 

has to ensure a high productivity, but at the same time it as to be sustainable to be ensure that 

it will stay productive in the long run. Partial productivity showed relatively high productivity 

for all included industries. TFP showed large changes in all industries. It has to be kept in mind 

that the Faroese economy is very small, and is highly affected by the global economy, as well as 

unsuspected changes in renewable natural resources.  
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9 Appendices 

Appendix 1 

Basic data 

  

 

 

 

 

 

CATCH FISHERIES     FISH PROCESSING    AQUACULTURE   

 Labour GVA Capital   Labour GVA Capital   Labour GVA Capital 

1999 2374 1017 1813,1  1999 2134 509,4 466,1  1999 695 274 768,6 

2000 2357 1158 2213,6  2000 2271 502,0 586,7  2000 658 416 1107,9 

2001 2611 1503 2284,3  2001 2294 661,9 755,5  2001 762 253 1374,0 

2002 2646 1540 2378,1  2002 2441 640,1 888,0  2002 669 43 1290,7 

2003 2750 1211 2514,2  2003 2394 605,8 927,1  2003 454 -75 1003,9 

2004 2567 1045 2630,6  2004 2005 594,6 910,8  2004 487 158 592,3 

2005 2478 1206 2733,8  2005 2051 551,9 950,4  2005 331 76 372,7 

2006 2391 1529 3236,9  2006 1888 595,1 905,5  2006 441 200 638,4 

2007 2178 1426 3775,6  2007 1710 561,2 944,9  2007 534 183 909,3 

2008 1830 976 3154,5  2008 1482 577,9 988,6  2008 632 255 998,9 

2009 1742 848 2864,4  2009 1412 651,0 926,9  2009 662 360 887,7 

2010 1769 1239 3053,4  2010 1484 680,2 1002,7  2010 644 633 1059,1 

2011 1662 1399 2870,6  2011 1191 700,1 1267,7  2011 665 492 1353,2 
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Appendix 2 

Data on fish stocks. Numbers are in 1000 Tonnes.    

 

NEA MACKEREL 
WESTERN HORSE 

MACKEREL 

NORWEGIAN 
SPRING-SPAWNING 

HERRING 
BLUE WHITING FAROE COD 

FAROE 
HADDOCK 

FAROE SAITHE 

YEAR  TSB SSB TSB SSB TSB SSB TSB SSB TSB SSB TSB SSB TSB SSB 

1999 3117178 2279975 2150375 1458160 9338 6470 7415 4588 - 44879 - 63495 - 78479 

2000 2901462 2074604 2123100 1508800 8741 5506 7378 4274 - 46031 - 53414 - 80603 

2001 2824779 2028410 1838196 1155650 7369 4486 9066 4648 - 58926 - 61482 - 82618 

2002 2535253 1687771 2274223 1511150 7862 3951 10049 5457 - 55918 - 85419 - 80090 

2003 2737811 1682326 3063091 1646270 9554 4895 12079 7124 - 40488 - 97246 - 94680 

2004 2581808 1721746 3441723 1884810 11591 6158 10692 6969 - 27144 - 87339 - 109720 

2005 3010821 2107192 3561298 2554120 12115 6308 8606 6065 - 23616 - 73779 - 125154 

2006 3377937 2262265 3074912 2531140 13076 6652 7945 6144 - 21054 - 59301 - 125234 

2007 3748569 2488322 2654268 2284890 12429 7491 6004 5020 - 17549 - 44233 - 120163 

2008 3915454 2755441 2826868 2481820 12208 8076 4511 3768 - 20792 - 31596 - 104291 

2009 4237544 3112217 3055531 2686970 11302 9049 3559 2920 - 20412 - 24896 - 93514 

2010 3936896 2973399 2518452 2152044 9551 8326 3929 2859 - 24065 - 19958 - 71601 

2011 4131457 3040108 2246209 1930280 7788 7055 4833 2825 - 23813 - 15177 - 65919 

 



 

58 

Appendix 3 

Creating an export price index 

First the average prices for the different species have to be calculated as below. The subscript 

means that the price is for species i at time t.  

𝑉𝑎𝑙𝑢𝑒 𝑓𝑜𝑟 𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑓𝑜𝑟 𝑠𝑝𝑒𝑐𝑖𝑒𝑠
= 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑝𝑟𝑖𝑐𝑒 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 = 𝑝𝑖𝑡 

Then to weigh the importance of each species in the total quantity shares are calculated at a 

certain time, so this will be fixed. We want to estimate the price changes and not quantity 

changes.  

𝑠𝑖 =
𝑞𝑖

∑ 𝑞𝑖
𝑛
𝑖=1

 

And the index itself is calculated:  

𝐼𝑡 = ∑ 𝑝𝑖𝑡𝑠𝑖 

 

For aquaculture, the species salmon and trout are used. While for fisheries the all other 

species are used.  
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Appendix 4 

 
Labour and capital productivity.  
 
 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

LABOUR PRODUCTIVITY3            

FISHERIES 0,58 0,58 0,44 0,41 0,49 0,64 0,65 0,53 0,49 0,70 0,84 

AQUACULTURE 0,06 -0,17 0,32 0,23 0,45 0,34 0,40 0,54 0,98 0,74 0,39 

FISH PROCESSING 0,29 0,26 0,25 0,30 0,27 0,32 0,33 0,39 0,46 0,46 0,59 

 

 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

CAPITAL PRODUCTIVITY4             

FISHERIES 0,66 0,65 0,48 0,40 0,44 0,47 0,38 0,31 0,30 0,41 0,49 

AQUACULTURE 0,03 -0,07 0,27 0,20 0,31 0,20 0,26 0,41 0,60 0,36 0,36 

FISH PROCESSING 0,88 0,72 0,65 0,65 0,58 0,66 0,59 0,58 0,70 0,68 0,55 

 
  

                                                      
3 Labour productivity = GVA in million DKK/worker 

4 Capital productivity = GVA/tangible fixed assets and inventory 
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