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Abstract 
The interest of social scientists on the arctic has increased steadily in recent years, 
because of the climate change and its impacts on resources. Scientists have predicted 
some environmental and social change in the arctic. The focus of this paper will be on the 
north Atlantic region and possible impacts of global changes. The possible impacts of 
climate change on Greenland and Iceland is shift in commercial species, especially on 
cod and shrimp.  

The main interest of social scientists on the Arctic is to track and monitoring 
human development in the Arctic thru these global changes. In this paper, Arctic Social 
Indicator project is being reviewed but one of the main purposes of the ASI project is to 
construct indicators to monitor and track human development in the Arctic. The ASI 
project has six domains, but in this paper only one domain, material well being is 
reviewed and the income indicator, subsistence indicator and net-migration indicator was 
analyzed with a brief preliminary look at measuring these indicators for the case of 
Greenland and Iceland. 
 When these three indicators were tested for the case of Greenland and Iceland, 
some data challenges came up. To be able to make valid comparison between Iceland and 
Greenland in the income indicator, household income needs to be adjusted for purchasing 
power parity. Another challenge of using the income indicator is the difference in the 
categorizing of income by statistical offices. Some statistical bureaus only have 
individual income, or only average income. The data on the subsistence was out of date, 
it only measured four regions and it only takes indigenous people into account. There 
were some known data challenges on net-migration. The cost of moving can by different 
between countries and even within the same country. The indicators which was tested in 
this paper did not tell us much about the impacts of global changes on the North Atlantic 
region, because longer time period is needed to see the change thru the time  
 To improve future research in this area, a couple of things need to be done. First 
of all, statistical bureaus need to coordinate how they categorize various data, including 
designing common data protocols. Of critical importance is the need for data collection 
on subsistence harvest. To enable us to track and monitor changes in material well-being 
in the Arctic, more accurate data on subsistence harvest and the size of transfers to 
households need to be collected and be made more readily available. If these 
improvements can be done, it would help us to provide a more accurate picture of the 
extent of material well-being in the Arctic thru these changes. 
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Útdráttur 
Áhugi fræðimanna á norðurslóðum hefur aukist stöðugt síðustu ár. Þennan aukna áhuga 
má meðal annars rekja til hlýnunar jarðar og hnattvæðingar og hvaða áhrif þessir þættir 
hafi á náttúruauðlindir. Fræðimenn hafa sett fram ýmsar kenningar um afleiðingar 
hlýnunar jarðar og hnattvæðingar á norðurslóðum, bæði með tilliti til umhverfisbreytinga 
sem og félagslegra breytinga. Í þessari ritgerð er sjónum einkum beint til Grænlands og 
Íslands og hugsanlegra áhrifa loftlagsbreytinga og hnattvæðingar á þessi lönd. Meðal 
hugsanlegra áhrifa sem loftslagsbreytingar og hnattvæðing munu hafa á löndin snerta 
aðallega nytjastofna landanna, þorsk og rækju. Vegna loftslagsbreytinga mun aðgengi að 
ýmsum auðlindum aukast og áhugi fjölþjóðlegra fyrirtækja á Grænlandi og Íslandi gæti í 
kjölfarið aukist til muna. Slíkt myndi hafa áhrif á samfélög landanna. 

Áhugi fræðimanna á að skoða hin efnahagslegu og félagslegu áhrif þessara 
breytinga hefur aukist töluvert. Til að mæla breytingarnar hefur þurft að þróa félagsvísa 
sem geta endurspeglað raunveruleikann. Artic Social Indicator project er dæmi um slíkt 
verkefni. ASI verkefnið hefur þróað 6 flokka af félagsvísum. Í þessari ritgerð var sjónum 
helst beint að einum flokki félagsvísa, það er efnahagslegu heilbrigði, og nokkrir 
félagsvísar eins og búferlaflutningar, tekjur og afkomu innfæddra prófaðir með hliðsjón 
af þeim gögnum sem til eru fyrir Grænland og Ísland. 
 Gagnaöflunin gekk ekki vandræðalaust fyrir sig og ýmis tæknileg vandamál settu 
strik í reikninginn hvað varðar réttmætan samanburð. Í afkomu innfæddra félagsvísinum 
voru gögnin of gömul, auk þess sem vantaði samanburð á innfæddum og öðrum. Ekki 
voru heldur til gögn um öll svæðin á norðurslóðunum. Helsta vandamálið sem kom upp í 
sambandi við tekjuvísinn var að hagstofur Íslands og Grænlands flokka ekki tekjur á 
sama hátt. Til að gera samanburð voru því hækkanir tekna milli ára bornar saman milli 
Grænlands og Íslands. Eins er erfitt að bera saman búferlaflutninga í löndunum tveimur 
þar sem kostnaður við flutninga getur verið misjafn eftir bæjum og löndum.  
  Eins og staðan er í dag er lítið hægt að segja til um áhrif loftslagsbreytinga og 
hnattvæðingar á Grænland og Ísland með hjálp þessarra félagsvísa. Gögnin þurfa að ná 
yfir lengra tímabil til að geta sagt fyrir um áhrif loftslagsbreytinga og hnattvæðingar. Til 
þess að hægt sé að halda rannsóknum áfram þarf að samræma tekjuflokkun hagstofanna, 
safna gögnum yfir uppskeru innfæddra til að geta borið saman innfædda og aðra. Ef þetta 
er gert ætti að vera hægt að segja til um þær félagslegu breytingar sem munu eiga sér stað 
á norðurslóðum næstu árin.      
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1.0 Introduction 
The Arctic has for a long time been known for its significant reservoirs of natural 

resources such as oil, gas, minerals and other scarce resources which are important to the 

global economy. In more recent years the growing interest in the Arctic has been linked 

to climate change and its impact on resources. According to the report by the 

Intergovernmental Panel on Climate Change (2007) the Arctic is one of four regions in 

the world which will be affected the most by climate change. A major consequence of the 

warming climate is that some of the natural resources in the Arctic will become more 

accessible than before and the ecosystem in the Arctic will be affected as well. 

Globalization – in many ways interlinked with climate change - is another change that is 

predicted to continue to have significant impacts on the circumpolar north. The impacts 

of these changes are already being felt by the economies of the North and their 

communities, and the impacts on human development may be significant. The research 

community has become increasingly interested in measuring the impact of change and in 

designing indicators to track the impact on human development and living conditions.  

 The focus of this paper is on the socio-economic impacts of global change, in 

particular climate change, and the use of arctic indicators to track change. This paper is 

divided into four main chapters and nine subchapters. The first chapter starts out by 

discussing how social indicators are constructed, which is followed by, first, a look at 

earlier studies on the construction and application of social indicators, and secondly, by a 

brief description of the Arctic Social Indicator (ASI) project which lays the foundation 

for the analytical part of this project. To understand what characterizes economies in the 

north Atlantic region and to understand how global changes can affect material well-

being in these regions, the socio-economic characteristics of northern Greenland and 

Iceland will be highlighted in chapter 3. In chapter 4, the general impacts of global 

change are addressed and their impacts on the north Atlantic region are discussed. This is 

followed by a look at possible future threats and opportunities of those changes. The 

interest of social scientists in the Arctic has steadily increased, with significant research 

being done today on global change impacts. The Arctic Social Indicator (ASI) project is a 

large pan-Arctic project - endorsed by the Arctic Council and the International Polar Year 

– which seeks to construct social indicators that are appropriate to the Arctic context to 
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help facilitate tracking and monitoring of human development in the Arctic. The Arctic 

Social Indicators project is divided into six domains for the construction of indicators: (1) 

Fate control, (2) Cultural integrity, (3) Contact with nature, (4) Material Well-being, (5) 

Education and (6) Health/population. The focus of this paper will be on the domain on 

material well-being. In chapter five, indicators for material well-being will be reviewed 

and pros and cons of proposed indicators will be discussed. This is followed by a 

preliminary look at challenges in relation to data, and a discussion of how these indicators 

can be used in practice. The sixth and concluding chapter presents some brief comments 

on the discussion of this paper.     

 

2.0 Arctic Social Indicators 
 
Human society is a big and complex system which has often presented challenging 

questions for both sociologists, economists, and other social scientists. Much information 

can be collected about human society, but researchers generally want to go beyond mere 

information collection to reveal and capture the essential relationships to help further our 

understanding of human society. Researchers try to understand how people are doing as 

individuals or as a society, and they look at indicators that provide relevant information 

about current and possible future developments (Bossel, H, 1999). Human society is a 

complex system and it must be viewed as a whole system. There are countless of 

indicators that could be used as indicators of how the human system is doing, but it takes 

time and money to collect a large number of indicators. The scientists need to collect an 

appropriate amount of indicators. For a social indicator to work as well as possible, it 

cannot be too complicated and must be understandable. Indicators must hang together in 

some form that can also lead to a model or theory about how society operates (Andrews 

and Withey, 1976).  It is hard to find the “right” indicator which gives the clearest picture 

of society. For example, a single indicator like Gross Domestic Product (GDP) doesn’t 

capture all vital aspects of material well-being. GDP includes all goods and services, 

irrespective of their contribution to national development. Aggregate indexes are not a 

magical solution because aggregation could hide some serious deficits in some sectors 

which could threaten the overall health of a social system (Bossel, H., 1999). According 
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to Hartmut Bossel (1999), scientists have tried to use extensive lists of indicators to solve 

the problem area under investigation. But this may lead to ad hoc or trial and error 

mistakes. Ad hoc indicator selection is often a mere reflection of the specific expertise 

and research interest of their authors.  

 Braund and associates (1985) tried to set some rules for development for social 

indicators. They set seven rules for the development of social indicators. The rule number 

one is that there must be at least one social indicator for each subgoal. If you want to 

know something about fate control of a community, you must have at least one social 

indicator to measure fate control. The rule number two is that the meaning of each 

indicator should correspond to the meaning of one and only one subgoal. This rule means 

that if you want to know something about real income growth, housing quality would be 

a poor social indicator for real income growth, even though in some circumstances it 

could be an indicator for real income growth. But public housing programs could produce 

a high level of housing quality in a poor region. Therefore housing quality would be a 

poor measurement of real income growth. It cannot overlap either with the second 

subgoal. It could be possible to detect a high level of well-being on one subgoal and a 

low level of well-being on another subgoal. The third rule proposed by Braund and 

associates is that the indicator must directly measure individual well-being. Because if the 

same indicator is measured for two people and one person is observed to score a higher 

value on the indicator than the other, the person observed with a higher value must be 

better off, all things being equal. The fourth rule is that the social indicator must 

accurately reflect reality. For example, questions that require an individual to report his or 

her past may fail to accurately recall what they did. The fifth rule is that a social indicator 

must be sensitive to actual change. The social indicators are most useful if they are 

measured over time. Sixth, a social indicator should be expressed both as an average and 

as distributions of well-being. The average level is a good way to describe the well-being 

of a population as a whole. And seventh, it should be possible for a social indicator to 

describe both objective and subjective measures. For example, total personal income is an 

objective measure but satisfaction with amount of fish and game available is a subjective 

measure (Braund and associates, 1985).    
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 One of the most crucial things in the development of social indicators is the 

viability of the indicator. The viability is one of the things that can judge the reliability of 

the social indicator. It is possible to identify the viability of the indicator by asking a 

couple of questions about the indicator itself. For example, does the indicator contribute 

its part to the existence of the affected system? Does it contribute to the efficient and 

effective operation of the total system? Does it contribute to the freedom of action of the 

total system? And so on (Bossel, H., 1999).   

Even if the researcher follows all the rules above, it is no guarantee that the 

indicator would be flawless. There is one rule that has not been mentioned, but which is 

very important when indicators are being developed. While researchers that develop the 

indicators may have all kinds of different backgrounds, education and views of the world, 

it is critically important to involve the stakeholders or communities in the process to 

obtain more valid indicators of the phenomenon in question that we are trying to capture. 

In his book, Hartmut Bossel (1999) presents a process of developing a social indicator 

which includes participation of the local community. This process is called the Seattle 

process and has 10 steps which seek to help strengthen sustainability-oriented planning 

and decision making.  

• The first step is to convene a working group which should consist of at 

least 10 people but never more than 25 people. The best would be if the 

members of the working group have different background in the academic 

area.  

• Step two is that the working group should define a statement of purpose.  

• In step 3, the working group can and should write down their common 

values and visions which they can later on use to select the indicator set. 

• In step four it is important that the working group review available data. 

Sometimes data that are crucial have never been collected.  

• The working group should draft an initial indicator in step five and in this 

same step the group need to ensure that all important aspects are 

represented.  

• Step 6 in this process is very important to the viability of the indicator, but 

the working group should involve the community for critique and 
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improving the indicator. Feedback of the community is very essential for 

the viability of the indicator.  

• Step seven is the technical review of the indicator. But the only obligation 

of the experts is to ensure precision, completeness and measurability of the 

indicator.  

• In step eight, the working group should do research for the required 

indicator data.  

• Step nine is to publish and promote the indicator set. Once the indicators 

are ready, the working group need to publish these indicators and actively 

promote them to ensure that it will be used as a reference for public 

discussion.  

• The tenth and last step is to review and update the indicator in a 

transparent, formal process. It is important that indicator is adapted to 

changing condition, and it would be good to review and update the 

database every two years and have technical review every five years 

(Bossel, 1999, p. 66-68).  

2.1 Literature review 
 
Social indicators can give us a picture of how individuals or societies are doing. It can be 

said that using social indicators as a measurement of life quality began when William 

Ogburn received an assignment to examine social trends and stress in 1930s for president 

Hoover (Braund and associates, 1985). Since then, many scholars have used social 

indicators to monitor changes in human society.  Hamilton and Butler (2001) used social 

indicators to measure adaptation in Newfoundland after the stock of cod collapsed in 

early 1990s. With the help from social indicators, Hamilton and Butler examined social 

changes in five regions in Newfoundland; Northern Peninsula, Notre Dame Bay, Avalon 

Peninsula, Burin Peninsula and South Coast. These regions all have one thing in 

common, they are dependent on fisheries. In their work they used federal data for these 

regions. They used five indicators to examine the social changes in those regions, 

adjusted value of landed catch by species type, population, employment, education and 

crime. For example, they checked the adjusted value of landed catch by species which 
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showed these regions´ transitions from being dependent on cod to being dependent on 

shrimps and snow craps.  

 Andersen and Poppel (2002) among others have pointed out that studies have 

tended to assume that populations are homogenous and therefore the research design and 

indicators of individual well-being have been a reflection of the dominant culture. Also, 

they pointed out that it is hard to transfer indicators constructed for an industrial country 

and use it in a country which is not as developed. In their research they had two important 

methodological challenges; How to secure a context specific concept of well-being which 

also mirrors the life forms and priorities of the respondents? And how to measure impacts 

of structural change on individual well-being? The main focus in their research (Survey 

of Living Conditions in the Arctic - SLiCA) was on indigenous people in the Arctic, or 

more specifically on Inuit, Saami and indigenous people in Chukotka. This was a big 

research project with 40 international senior researchers, 15 research institutions and a 

number of organizations representing the indigenous peoples who participated in the 

process. The project was a quantitative cross section study which carried out nearly 

23.000 personal interviews. This survey of living conditions in the Arctic was based on 

individual control of material and non-material factors that influence one’s own living 

conditions. In this survey, it was important to measure material and non material in both 

objective and subjective as well. It was important to measure both individual well-being 

and household well-being as well. In SLICA dimensions were created to measure living 

condition (Family, Background, Lifestyle and Environment). This study made it possible 

to start comparing living conditions among Inuit populations.  

 One single indicator cannot capture everything that we want to know about the 

society. GDP is one of the most common indicators but in recent years people have 

realized the flaw of GDP. GDP doesn’t take everything into account that could tell us 

something about the well-being. Among other things, it excludes the subsistence 

economy. Today researchers place significant emphasis on both subjective and objective 

criteria in human development as in the case of the study by Andersen and Poppel (2002). 

Gérard Duhaime, Edmund Searles, Peter J. Usher, Heather Myers and Pierre Fréchetta 

(2002) put similar emphasis in their research. They conducted research on social cohesion 

and living conditions in the Canadian Arctic. Social cohesion is sometimes used as an 
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analytical tool to observe the uneven distribution of wealth and opportunity and the 

growing social problems of a global society (Duhaime et al, 2002). Their method used to 

collect data was a paper and pencil interview design to be administrated by Statistics 

Canada. This was to be a representative sample of the self indentified aboriginal person, 

including Inuit older than 15 years. The reason for that they didn’t use standard 

development indicators was that they wanted to find indicators that treat living conditions 

as a combination of material and symbolic factors. Their model of social cohesion 

comprises six indices that measures access to and participation in the family and personal 

relations, subsistence community and informal economy and public life. These six indices 

were social capital, demographic stability, social inclusion, economic inclusion, 

community quality of life and individual quality of life. Each of these indices was 

aggregated into a composite sum ranging in value from 0 to 1. A value of 1 was an 

indication of increased cohesion but 0 was an indicator of decreasing social cohesion. 

The first index was social capital which should measure trust, confidence and willingness 

to participate in civic institutions and voluntary associations. To measure trust, 

confidence and willingness both behavioural and perceptual measures were used. The 

participants in the survey were asked what they had voted in recent elections. They were 

also asked about the level of satisfaction with the regional government or local police 

force. The second index was demography stability which should measure migration in the 

past 5 years and population growth rate as well. To be able to measure demographic 

stability, Gérard Duhaime and et al. used both behavioural and perceptual measures. E.g. 

questions such as number of moves in the  last five years or time spend in the community 

was used in behavioural measures, while questions like reasons for moving to the present 

community of residence was used in perceptual measures. A third index was social 

inclusion which measures access to and participation in various emotional, social and 

material supports. The social inclusion index included both behavioural and perceptual 

measurements. In the behavioural measure questions were asked such as the degree in 

participation in the subsistence economy through the receiving or giving of country food. 

In the perceptual measure questions such as access to material support, and the identity of 

the person who provides affective support, were being asked. The fourth index was 

economic inclusion which shows labour activity, employment insurances, social 
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assistance and other transfer payment. To measure economic inclusion, behavioural 

measures were used. To see the labour force activity, two things were looked at: (1) 

Employment activity in the past 12 months for those who consider themselves to be in the 

labour force, and (2) individual per capita income and where the income comes from. The 

community quality of life was index number five. It is hard to measure community quality 

of life but Gérard Duhaime et al. used perceptual measures. They for example used a five 

point scale measure of satisfaction with a series of conditions and services in the 

community. They also used behavioural specific measures of personal safety, and finally 

they asked three open ended questions to indentify personal significance of various 

community quality of life domains. The first question was about reasons for leaving the 

community; the second question was about reasons for staying in the community, and the 

third question was about suggestions for improving the community as a whole. The last 

index of these six was individual quality of life which measured subjective well-being.  

Li Liu (2006) did research based on individual quality of life in China, with China 

having experienced a rapid transition towards a market economy. Li Liu wanted to know 

how Chinese people describe quality of life in those rapid transitions. The questions 

asked were: (1) what is your understanding of quality of life? How would you describe 

your quality of life? (2) Think of a time when you felt exceptionally good or 

exceptionally bad about your life. Tell me what happened? (3) What could make your life 

better? And what could make your life worse? (4) Looking in few years ahead, what 

improvements in your life would you most hope for? What are you going to do to achieve 

these improvements? Li’s research gives a picture of how the individual describes quality 

of life, which is impossible to find in federal statistical data.   

 The usage of subjective measurement has increased a lot in recent years. With this 

methodology Duhaime et al. (2002) captures direct measures of an individual assessment 

of a person’s own well-being. In this research, it could be possible to see both how the 

individual is doing in the society and how the society is doing as well. In the next chapter, 

the Arctic Social Indicator project will be reviewed. The main purpose of this project is to 

monitor and track changes in the Arctic using Arctic social indicators. 
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2.2 Arctic Social Indicator project 
 

The Arctic Human Development Report (2004) was a milestone in Arctic studies 

and the report gave a good analysis on Arctic societies. However, the Arctic Human 

Development Report does not present a suite of quantifiable indicators suitable for use on 

the part of those seeking to monitor or track changes in human development in the Arctic. 

The Arctic Social Indicator Project (here after called ASI) is a project that follows up on 

the work of the Arctic Human Development Report (ASI, 2009). One of the main 

purposes of the ASI project is to construct indicators to monitor and track human 

development in the Arctic. All the indicators were tested in terms of ease of 

measurement, affordability, robustness, data availability, interest of stakeholders, 

measurability at different levels, and applicability to both indigenous and non-indigenous 

peoples and internal validity. The main objective of the project is to construct a limited 

set of indicators that can give a good picture of human development in the Arctic, that is 

tractable in terms of measurement and that can monitoring thru time at reasonable cost in 

terms of labour and material resources.  The ASI project identified six domains areas for 

constructing Arctic social indicators of development, and they are; (1) Fate control, (2) 

Cultural integrity, (3) Contact with nature, (4) Material Well-being, (5) Education and (6) 

Health/Population (ASI, 2009).  

Looking briefly at the six domains; the first domain on the constructing of Arctic 

social indicators is fate control. Fate control is important in the Arctic because it tells us 

something about the ability to guide ones own destiny. In other words, fate control 

reflects the capacity to make choices and then transform those choices into desired 

actions and outcomes. The ASI project had to make difficult decisions regarding the right 

indicator to measure fate control. Indicators on political power and political activism, 

decision making power, economic control, knowledge construction and human rights 

were identified. A composite index was constructed around for indicators: (1) the 

percentage of indigenous members in governing bodies relative to the percentage of the 

indigenous people in the total population, (2) The percentage of surface lands legally 

controlled by the inhabitants through regional and local public governments, native 

organizations and communities; (3) The percentage of public expanses within a region 
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raise locally; (4) The percentage of individuals who speak language of the ancestors in 

relation to the percentage of individual reporting corresponding ethnicity (ASI, 2009).  

The second ASI domain for constructing Arctic social indicators is cultural 

integrity. It is hard to find the best indicator for cultural integrity but the ASI team found 

that the best indicator of cultural integrity in the Arctic is composite indicator of cultural 

vitality. This composite indicator would include cultural autonomy, language retention 

which is the percentage of the population which speaks its ancestral language compared 

to the population as whole, and finally it would include the percentage of people who 

engage in recreational or subsistence survival land base activities (ASI, 2009).  

The third ASI domain is contact to nature, i.e. closeness with nature. As it will be 

seen in later sections, traditional and subsistence is very important in the Arctic (except 

perhaps in Iceland). There are four possible indicators which could measure closeness to 

nature, (1) participation in traditional/outdoor activity, (2) Time spend on the land, (3) 

consumption of country food and (4) youth retention in the Arctic. Based on the selection 

criteria, the ASI project chooses to use consumption or harvest of country food as an 

indicator of closeness to nature (ASI, 2009).  

The fourth domain is material well-being. The ASI project defines material well-

being as some measure of local residents’ command over goods and services. Therefore 

material well-being is a measure of what is consumed and not what is produced. Because 

of the special characteristics of most Arctic economies, a singular indicator such as GDP 

cannot give a good picture of material well-being in the Arctic. The importance of 

subsistence and transfer from governments make the Arctic economy special and GDP 

doesn’t take those numbers into account. But the problem is that the perfect indicator 

which would tell us everything cannot be measured using available data, and new data 

collection would be expensive. As argued by the ASI team, to find a good indicator of 

material well-being we need to capture all aspects of the Arctic economy, including the 

subsistence and transfer sector. Among other indicators, the ASI project found that per 

capita household income would be a better indicator of well-being than GDP. One 

shortcoming however is that, like GDP, it does not account for the subsistence sector’s 

contribution to material well-being (ASI, 2009).  
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 The fifth domain for constructing Arctic social indicators is education. The ASI 

project focused mostly on the post secondary education level. The ASI project 

recommended using as an indicator the ratio of students successfully completing post 

secondary education opportunities. The reason for why ASI chooses to use that particular 

indicator was that participation in and completion of post secondary education 

opportunities is one sign of a healthy community (ASI, 2009.).     

 The sixth and last ASI domain is health/population measurement. According to 

ASI, an infant mortality indicator would be best description of health in the Arctic. Infant 

mortality relates directly to quality of life. Infant mortality would also give a picture of 

health infrastructure, sanitation, nutrition, behaviour and diseases. There is however only 

a few good indicators on population and the ASI project recommend using net-migration. 

Larger in-migration could be a sign for economic strength and large out-migration a sign 

of economic weakness. Net-migration tells us also where one place is heading or how it 

compares with other places (ASI, 2009).           

  

3.0 Characteristics of the Northern economy 
 
In previous chapters we have reviewed both how social indicators are constructed and the 

Arctic Social Indicators project has been introduced. To understand the possible impact 

of global changes on the Arctic and how best to measure material well-being in the 

Arctic, it is vital to know how the economy of the circumpolar north is constructed. First, 

general characteristics of Arctic economies will be reviewed followed by a look at the 

economies in the north Atlantic region.   

The economy of the Arctic is characterized by large scale resource exploitation. In 

terms of size, the economy of the Arctic region is comparable to the economy of 

Malaysia. In 2003, the GDP of the Arctic region was estimated at 225 billion USD-PPP 

but at the same time, the GDP of Malaysia was 222 billion USD-PPP. To put that in 

perspective, the population of Malaysia is 25 million people but the population of the 

Arctic region is only 9,9 million people which is only 0,16% of the world population. The 

most interesting thing is that the GDP of the Arctic accounts for 0,44% of world GDP, 

which is greater than the demographic weight of the Arctic as a whole. This indicates that 
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the income generation is more concentrated in the Arctic than in the rest of the world 

(Duhaime, G. and Caron, A., 2006).  

The economy of the Arctic region has four characteristics: First, the formal 

economy of the north is based on large scale resource exploitation and the economies of 

the north are heavily dependent on natural resources. One might say that the Arctic is a 

reservoir of natural resources for world markets because the Arctic is very rich on natural 

resources. In 2002 the Arctic share of total petroleum production in the world was 16,2%, 

and the Arctic share of proven petroleum in 2002 was 12,7%. The Arctic is also rich in 

mineral fuels and non ferrous minerals such as zinc, lead, palladium, gold and silver. But 

in recent years, the Arctic has become bigger in industrial minerals, such as diamonds, 

and in 2002 the industrial diamonds in the Arctic accounted for about 40% of world 

production. The Arctic is of course rich in fish resources, and for example in 2002 the 

wild fish catch in the Arctic constituted 10% of world catch of fish (Lindholt, L. 2006).  

Fisheries play a significant role in those economies, and they are characterized by factory 

ships and family based commercial fisheries. As will be seen later in this paper fisheries 

play an important role in the Icelandic and Greenland economy. Third, the economy of 

the north is characterized by an economy based on consumption, especially public 

services which are supported by transfer payments to regional governments from central 

governments (Duhaime, G., 2004). In every economy, the tertiary sector plays the biggest 

role in the economies of the circumpolar north. In some economies of the north, the 

tertiary sector is around 50% of all economic activities, but in some economies this 

number even rise to 80%. The education and health services play a big role in public 

services where primary and secondary sectors are little developed. The tertiary sector also 

plays a big role in northern economies because these economies rely on trade, 

transportation and real estate. To increase for example trade, governments need to spend 

more money on transport infrastructure (Duhaime, G. and Caron, A., 2006).  Fourth, 

economies of the circumpolar north have significant economic instability and are very 

narrowly based economies.  The economies of the circumpolar North are dependent on 

natural resources. The economies are concentrated in a few products, such as fish, gold, 

diamonds and other raw materials which are either semi processed or not process at all. 

These narrow productions are geared for foreign markets, and because the economies of 
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the circumpolar north are concentrated in just a few productions they are very vulnerable 

to any fluctuation in external markets (Larsen, 2002). That means that consequences of 

external shocks are greater than in economies with more diversified production. 

These are the four main characteristics of the economies of the north which all the 

regions of the north share to varying degree. In most of the region of the north the 

indigenous economy has a prominent role to play, with indigenous people participating in 

both wage work and subsistence. In the next section the characteristics of the indigenous 

economy will be reviewed. 

 

3.1 The indigenous economy 
The indigenous economy has three main characteristics; knowledge and adaptability, a 

mixture of transfer payment from regional government and wage job, and dependency on 

natural resources. The indigenous economy plays an important role in the economy of the 

circumpolar north. It doesn’t play the biggest role in the economy, but it is significant for 

the culture in those countries and the traditional economy activity is important for many 

inhabitants of the north, and can be of significant size for local indigenous communities. 

For centuries, the indigenous economy has been based on animal husbandry, hunting, 

fishing and gathering and most of their production is for their own consumption (ACIA, 

2004). As it will be discussed later in this paper, because of lack of data collection about 

the subsistence economy it is hard to measure how big the subsistence economy really is 

and therefore also how the economic well-being of the indigenous people is. 

 With subsistence activities such as hunting, fishing and gathering, indigenous 

peoples provide the market with local food as they maintain their social relationship and 

cultural identities. Like the formal economy, the indigenous people are dependent on 

natural resources. Indigenous people are dependent on fish such as salmon, Arctic char 

and northern pike. The indigenous economy is also dependent on marine mammals such 

as seals, walrus, polar bears, and narwhals, as well as land mammals like reindeer, moose 

and musk ox (ACIA, 2004). For a long period of time, indigenous people only hunted, 

fished and gathered for their own consumption. In recent years, indigenous people have 

modified their lifestyle, combining market and subsistence activities and as a result the 

indigenous economy has evolved at a very fast pace. To raise their standard of living, 
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indigenous people have increasingly sought to sell their products on the market, and 

many indigenous people are either employed in a full time or part time wage job (Poppel, 

B., 2006).  Indigenous people see participation in wage jobs as a way to support more 

traditional pursuits of hunting and gathering activity (Forrest, S., and Myers, H., 2000).  

Indigenous people participate more and more in the market, not only to sell their product 

but also to invest. For the income of their trade many indigenous people invest in hunting 

gears, boats and even snowmobiles, which show that many indigenous people are full 

participants in the market economy (Poppel, B., 2006). There are challenges related to 

enterprise development in the northern economies, however. The challenges include lack 

of credit, high cost of infrastructure, low educational level, lack of technical knowledge 

and inexperience in entrepreneurship (Forrest, S. and Myers, H., 2000).  According to the 

Arctic living conditions survey, indigenous people in Greenland, Alaska and Canada 

want to harvest, herd and process in some proportion. In Greenland 56% of indigenous 

people prefer working on wage job but 30% want to do both. However, the vast majority 

of the indigenous people in Alaska want to participate in both activities (Poppel, B, 

Kruse, J., Duhaime, G. and Abryutina, L., 2007).   

 A closer look at where the income of the indigenous household comes from shows 

that the largest share of household income comes from either wages or transfer payments 

from government or other organizations. One of the results of the Arctic living conditions 

Survey shows that 22% of the indigenous people get over $5.000 payments from 

government and other organization, except in Alaska were this rises to 82%. Other 

interesting results from this same survey were that 80% of the indigenous people in 

Greenland get earnings from a wage job. 86% of indigenous people in Alaska earn over 

$5.000 in income in a wage job.  Indigenous people do not earn high income from selling 

native arts and crafts; only 8% of indigenous people in Canada earn $2.500 or more from 

sale of native arts (Poppel, B., Kruse, J., Duhaime, G. and Abryutina, L., 2007). Similar 

stories can be told for Pond Inland, where wage employment has been significantly 

supported by the government (Forrest, S, and Myers, H., 2000). These results show in 

some proportion that government and wage jobs play a significant role in the indigenous 

economy.   
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 One of the main characteristics of the indigenous economy is knowledge and 

adaptability. The knowledge indigenous people have about their environment is critical 

not only for the indigenous economy but also for the formal economy. To survive in a 

harsh environment like the Arctic, indigenous people have developed a strong knowledge 

base on the environment which they have related to hunting, travel and natural resource 

availability. This knowledge on the environment has been transmitted from one 

generation to the next. It has not only helped them to adapt to nature, but it has helped the 

indigenous people to adapt in various situations. They have been able to move around 

when their food sources have moved as well (Anisimov, O.A., D.G. Vaughan, T.V. 

Callaghan, C. Furgal et al, 2007).  

 In conclusion, the indigenous economy is dependent on natural resources just like 

the formal economy is. The indigenous economy is dependent on fisheries, marine 

mammals and land mammals. Indigenous people have in recent years sought increased 

participation in the market, both to sell their product and as participants in the labour 

force. The adaptability and knowledge has been the main characteristic of the indigenous 

economy. Indigenous people have built up great knowledge based on their environment 

which they have related in part to their hunting. This knowledge base has helped the 

indigenous people to adapt in various situations. But this adaptability is not unlimited and 

their economies are extremely vulnerable to any climate changes as will be discussed 

later in this paper. The main focus of this paper is on the North Atlantic region and in the 

next section the characteristics of the economies of Iceland and Greenland will be 

reviewed.        

3.2 The characteristics of economies in the north Atlantic 
The economies of Iceland and Greenland share all the characteristics of northern 

economies in some proportion. These two economies have a few things in common; they 

are both narrowly resource based economies, and they are both exposed to instability and 

are vulnerable to external shocks. Both economies rely heavily on fisheries. Greenland is 

mainly dependent on shrimps. In 2004 the catch of prawn was nearly 144.000 tonnes or 

approximately 55% of total near-shore in Greenlandic waters. The prawn is however not 

the only species that Greenland harvests. Halibut and Chaplin come next to prawn. In 

2004 the catch of Halibut was 40.600 tonnes or 15,5% of total near shore. Meanwhile 
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catch of Chaplin was 42.000 tonnes or 16% of total near shore (Statistics Greenland, 

2007). Because of the warmer sea around Iceland, Icelanders have managed to diversify 

their harvesting more than Greenland. Commercial fishing is the backbone of the 

Greenland and Icelandic economy. Through the years, fisheries have played a big role in 

the Icelandic economy, and even though that the financial sector became larger than 

fisheries for a short period; fisheries have remained the critical backbone of the Icelandic 

economy with fisheries being the main export earner. As shown in table 1, Iceland and 

Greenland have the same problem; they are both very narrowly based economies and are 

vulnerable to external shocks. In 2006, fish exports as a share of GDP in Iceland was 

11%, while it was 20% in Greenland. The most interesting thing in table 1 is how big a 

proportion fish export is in Greenland and Iceland. In 2006 fish export was 57% of total 

export in Iceland while in Greenland fish exports accounted for 87% of total export. 

Table 1 show that Iceland and Greenland rely significantly on fisheries. This makes these 

economies very vulnerable to any external shocks. If climate change predictions are 

realized, it would have a big impact on both the Icelandic and Greenlandic economy. It is 

predicted that the stock of shrimp will decrease and in the short run export earnings of 

Greenland would decrease drastically, especially if the fish export in Greenland remains 

at 87% of total export.     

Table 1: Importance of fisheries in Iceland, Greenland and Faroe Islands 
  Fish 

exports 

% of GDP 

Total 

exports 

% of GDP 

Fish exports 

% of total 

export 

Iceland 11% 20% 57% 

Greenland 20% 23% 87% 

Faroe 

Islands 

35% 37% 94% 

(Source: Joan Nymand Larsen, 2008) 

 These two economies are different in a number a ways however. Unlike Iceland, 

Greenland depends on transfer payments, and in case of Greenland the transfer payment 

comes from the government of Denmark. In 2007 3,6 billion DKK came from the 

government of Denmark (Statistics Greenland, 2007). According to Larsen (2003) 
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Greenland is also dependent on Denmark in terms of trade and assistance and of course 

education. The subsistence economy plays a significant role in Greenland unlike in the 

case of Iceland. 88% of inhabitants of Greenland are indigenous and approximately 30% 

of indigenous people want to make a living just from harvesting, herding and processing. 

But 14% of indigenous people in Greenland want to make a living from both harvesting 

and wage work (Poppel, B, Kruse, J., Duhaime, G. and Abryutina L., 2007). The problem 

is that it is hard to measure how big the subsistence economy really is, because GDP only 

measures what is officially recorded, and this does not include subsistence harvest. 

Poppel (2006) estimated that in 2001, the subsistence economy in Greenland were 1,3% 

of the Greenland economy which gives some picture of the role of the subsistence 

economy. Poppel (2006) also estimated that the size of investments (Dog sledge, fishing 

nets, rifles and snow mobiles) in the subsistence economy in Greenland were around 256 

million DKK in 2004. 

The Icelandic economy is different from others economies of the north. 

Manufacturing in the circumpolar north isn’t very developed in general, but Icelanders 

have developed manufacturing such as aluminium and significant processing of marine 

resources. In 2002, the income from manufacturing besides processing of fish accounted 

for 10,3% of GDP (McDonald, H., Glomsrǿd, S and Mäenpää, I., 2006). The biggest 

difference between the Icelandic economy and the Greenland economy is the labour 

market. The Greenlandic labour market is more inflexible than the Icelandic. One of the 

main characteristic of the Greenlandic economy is the lack of infrastructure; even towns 

in Greenland are isolated from each other which makes the labour more inflexible 

(Larsen, 2003). In 2006 work frequency in the labour market in Greenland was 83,9% but 

the unemployment rate in Greenland is high compared to the economy of Iceland. In 

2006 the unemployment rate in Greenland was 7,3% but the unemployment rate is higher 

among men than women, with the unemployment rate among men being 7,8% and 6,8% 

among women (Statistics Greenland, 2007). The lack of higher education in Greenland 

also contributes to making the labour market in Greenland less flexible. In 2006, only 57 

people had a university education (Statistics Greenland, 2007). Of course some 

proportions of Greenlanders who live in Denmark are getting university education there. 

Together, lack of higher education and infrastructure makes the labour market in 
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Greenland inflexible, which could make it harder for the economy of Greenland to adapt 

to forthcoming global changes. The Icelandic labour market is highly flexible which has 

helped the country to adapt to various situations. There are several reasons why the 

Icelandic labour market is so flexible. First, the economic participation rate in Iceland is 

very high, the activity rate in 2007 were 83,3%, compared to 81,9% in 2005 and 83,1% in 

2006. One of the most interesting things in the Icelandic labour market, a side from high 

activity rate in Iceland, is how low the unemployment rate has been. In 2007 the 

unemployment rate in Iceland was only 2,3%,. In 2005 the unemployment rate was 2,6% 

and in 2006 the unemployment rate was 2,9% (Statistics Iceland, 2008). Another thing 

that makes the Icelandic labour market so flexible is the participation of Icelandic 

students in the Icelandic labour market. In Iceland students work a lot both on holidays 

and alongside school. The students are like a reserve army in the Icelandic labour market. 

Icelandic students play a significant role in the Icelandic labour market. In 2005 there 

were 38.200 students in Iceland and the activity rate of these students were 70,4%. At the 

same time the employment rate was 66,5% and total working hours was 32 hours 

(Statistics Iceland, 2008). This high participation rate of Icelandic students explains the 

custom that Icelandic students work full time jobs during summer vacation and part time 

jobs alongside school.  When there is a recession in Iceland many people go back to 

school or move abroad to seek further opportunities. Even during recessions Icelanders 

decide to work at home rather than be unemployment. Regulation is also relatively 

limited in the labour market, which makes the employees easier to hire or fire (Snævarr, 

S., 1993). This flexibility has led to a low rate of unemployment in Iceland which has 

helped the economy to adapt in variable situations. 

Another prime reason for the flexibility of the Icelandic labour market, is that Icelandic 

people are well educated which helps them to sustain jobs or seek new opportunities. The 

educational level in Iceland has in recent years risen. In 2000-2001 1512 people got their 

first degree in University, but in 2005-2006, 2441 people graduated with their first 

degree. There has also been an increase in graduation with Masters Degrees, and in 2000-

2001, 99 people graduated with a master’s degree in Universities in Iceland. In 2005-

2006, the number of people graduating with a master’s degree increased by 312 people 

(Statistics Iceland, 2008). 
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4.0 Global Changes in the Arctic 
 
Human society is undergoing significant changes. For many this has meant an increase in 

quality of life. Scientists have predicted changes in the near future which could affect 

both the social and economic environments, especially in the Arctic. It is predicted that 

both climate change and globalization will affect communities in the Arctic in the future 

and therefore both governments and institutions need to face and adapt to these changes. 

In light of these changes it is necessary to develop indicators to help track and monitor 

the impact of change on human development and quality of life. In this chapter, some 

general impacts of climate change and globalization will be reviewed. 

 Climate has changed rapidly in the last couple of years, especially in the Arctic. 

The temperature in the Arctic has increased by 3-4°C in Alaska and Canada in the past 50 

years (ACIA, 2004). This means that the temperature in the Arctic has risen twice as 

much as that of the world overall (Eskeland, G. S. and Flottorp, L. S., 2006). Table 2 

shows general impacts on the Arctic in the period from 2071 to 2090. In that period, the 

temperature in the Arctic is predicted to rise by 3,7°C on average. As it shows in the 

same table, higher temperatures in the Arctic will lead to other changes in the 

environment. Higher temperature could lead to melting glaciers, thawing permafrost, 

rising of the sea level, and finally reduction in extent and thickness of the sea ice. As it 

shows in table 2, it is predicted that the sea ice will reduce by 17,2% and the snow cover 

will retreat by 9-18% as well. The higher temperature would also affect stock of marine 

mammals like seals and polar bears which is heavily dependent on ice (ACIA, 2004). The 

atmospheric changes will also affect the ocean’s water properties, circulation and the 

marine ecosystem (Drinkwater, K., F, 2005). The higher temperature will not only affect 

the physical environment, but it will affect the social and economic well-being of the 

inhabitants of the Arctic. This paper is concentrated on the North Atlantic Region, and 

later in this section the climate change impact on this area will be discussed. 
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Table 2: Expected climate change and impacts on the Arctic 

     
(Source: Eskeland, G. S. and Flottorp, L.S., 2006) 

 
 The other major global change which will affect the Arctic is globalization. In 

recent years the world has become smaller and smaller and countries today have become 

increasingly interlinked with the help of technology and free flow of capital and labour. 

Most countries have opened themselves up and have liberalized their markets and 

therefore almost everybody can participate in the global economy. It is very hard to 

explain what globalization means, but the development of multinational corporations 

could help give us some picture of some aspect of globalization. In the 1970s or 80s, 

companies tried to adjust their product to unique regional characteristics of each target 

market. But today the world economy has become more open and cultural differences 

have decreased so today multinational companies offer products based on “one size fits 

all”. It can be said that the target of globalization is to make the whole world into one big 

country with same cultural identity (Ecolopydia, 2008). Globalization will have different 

impacts on regions in the Arctic. Countries like Greenland and Iceland will be affected by 

globalization because they are relatively dependent on international trade and are rich in 
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natural resources. The impact of globalization on the North Atlantic region will be 

reviewed later in this section. 

 

4.1 Impacts of global change: Threats and opportunities 
Communities in the Arctic are constructed differently than communities outside the 

Arctic and like Frank Duerden (2004) has pointed out, different communities will be 

affected differently by climate change, even communities within the same ecosystem. 

The same can be said about globalization, communities will be affected differently by 

globalization. In this chapter, possible impacts of global changes on Greenland and 

Iceland will be reviewed. 

 Greenland and Iceland are very dependent on natural resources, especially on 

fisheries like it was mentioned in chapter 3.2. 87% of all Greenlandic exports are fish 

export, while 57% of Icelandic exports are fish (Larsen, 2008). Climate change will have 

some impacts on some important species like shrimps and cod, but new species could 

migrate into the north Atlantic region. It is predicted that stock of cod will increase with 

higher temperature. Cod can thrive in water with temperature from -1°C to 20°C, but 

normally cod is found in waters with 0°C -12°C (Drinkwater, K. F., 2005).  If the sea 

temperature rise as specialists have predicted, it is likely that the same trend will happen 

as it did in the beginning of 20th century. It is expected that the stock of cod will improve 

around Iceland, though especially in northern Iceland. It is predicted that the stock of cod 

will migrate further north if temperatures exceed 12°C. It is predicted that cod could 

increase in West Greenland and even in East Greenland (Drinkwater, K. F., 2005; Hreiðar 

Þór Valtýsson, 2008). Cod is one of the most valuable species in the Arctic and therefore 

some communities would benefit from the rise of cod. But, some communities could be 

worse off with an increase in cod. It is predicted that stock of shrimps will decrease with 

higher temperature. Normally, shrimp could thrive in warmer sea, but cod which is 

important predators of the shrimp is likely to migrate to West Greenland because a 

warmer sea would lead to reduction of the stock of shrimp (Wieland, K., 2005; Hreiðar 

Þór Valtýsson, 2008). The increased arrival of cod in Greenlandic waters could be a 

fortune for some communities in Greenland, but on the other hand, a decreasing stock of 

shrimp could have significant negative socio-economic consequences for communities in 
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Greenland like it happened in Paamiut around 1960 (Hamilton, L., Brown, B. C., and 

Rasmussen, R. O., 2003). The story of Paamiut and Sisimiut will be reviewed later in this 

chapter. The most common commercial species will be affected by climate change, but it 

is also predicted that with higher sea temperature, new commercial fish species could 

migrate into the North Atlantic region. It is estimated that both Capelin and Herring will 

react quickly to higher sea temperature and expand their range further north. New species 

are predicted to migrate to the North Atlantic Region because of warmer sea such as, 

Blue fin tuna, Atlantic Saury and Mackerel (Rose, G. A., 2005; Hreiðar Þór Valtýsson, 

2008). 

 Climate change will not only affect the ecosystem around Greenland and Iceland. 

The infrastructure in West Greenland will also be affected by climate change. People in 

West Greenland use ice roads in near shore and over snow transport on land. These ice 

roads are important infrastructure in Greenland, especially where this is the only 

connections between towns. These ice roads could be at risk because of thawing grounds, 

reduced snow cover and shorter ice season (Anisimov, O.A., D.G. Vaughan, T.V. 

Callaghan, C. Furgal et al, 2007). Climate change will not affect the infrastructure in 

Iceland as much as in Greenland. Icelanders do not depend on ice roads.  

88% of the inhabitants of Greenland are indigenous. One of the results of the 

SLiCA survey was that 30% of the indigenous people surveyed preferred hunting and 

harvesting to make a living. Meanwhile, 14% of indigenous people in Greenland want to 

have both a wage job and to hunt, harvest or process food (Poppel, B, Kruse, J., Duhaime, 

G. and Abryutina, L., 2007). Climate change will have impact on this group of people in 

Greenland. This indigenous people are dependent to some degree on hunting polar bears, 

seals and walrus. But all these animals have one thing in common; they are all dependent 

on ice. As it shows in table 2, one of the physical impacts of climate change is the 

reduction of sea ice. If the prediction of reduction of sea ice comes true, the stock of polar 

bears, seals and walrus will decrease and in the worst case scenario collapse, which 

would lead to a decline in material well-being (ACIA, 2004). The reduction of ice will 

make travelling more dangerous than it is today. Warmer climate will also make weather 

prediction even harder. When weather becomes unpredictable for indigenous people, they 

can’t use their knowledge about the environment which they have developed through the 
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years. Suddenly they become “strangers” in their own country, which may make it harder 

for them to follow their herds and harvest their resources (ACIA, 2004). 

The impact of globalization on the North Atlantic region is not as well studied as 

the impact of climate change is. Today, borders between countries have become 

inexplicit and corporations operate in many countries. Globalization has made economies 

through the world more interlinked, and one of the obvious impacts of globalization is 

that globalization helps to attract foreign direct investment which means influx of multi 

national corporations (MNC) to the Arctic (Ecolopydia, 2008). Both Greenland and 

Iceland are relatively open economies and are rich in natural resources. Climate change 

and reduction of glaciers and ice will lead to more accessibility to resources in Greenland 

which could increase the interest of MNCs to extract resources in Greenland. The same 

could happen if Iceland finds oil and gas in their territory. The impact of MNCs in the 

Arctic has been substantially. It is estimated that megaprojects run by MNCs injected 

billions of dollars into the northern economies in the last 20 years of the 20th century 

(Bone, R., 2009). But on the other hand, globalization could help companies in the Arctic 

market and sell their products in global markets. Globalization could also help facilitate 

new technology in the Arctic, for example in communication or in transportation. The 

new technology could even bring the Arctic better educational opportunities. 

(Ecolopydia, 2008). However, with the arrival of MNCs, various social problems could 

arise or be exacerbated.  

General impacts of climate change and globalization has been reviewed, but in the 

next chapter, possible impacts on communities will be discussed. 

 

4.2 Impacts of global change on communities   
 It is vital that both scientists and other people realize that global change will have 

different impacts on societies. And because it is known that global change will have 

different impacts, it is then more important to construct indicators that can help us to 

track and monitor human development in various regions in the Arctic. As it was stated 

earlier, the impacts of global change on communities will differ because communities are 

differently constructed. The economies of communities will be affected differently and 
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depending on how the economy is constructed as the story of Sisimiut and Paamiut has 

shown for example. 

 The possible impact of climate change in the ecosystem around Greenland and 

Iceland are for example, that the stock of cod will increase, especially in West Greenland 

and Northern Iceland (Drinkwater, K. F., 2005; Hreiðar Þór Valtýsson, 2008). But at the 

same time the stock of shrimp could decrease (Wieland, K., 2005; Hreiðar Þór Valtýsson, 

2008). The reduction of the shrimp could have a big impact on the Greenlandic economy 

which is highly dependent on shrimp. Some communities in Greenland will benefit from 

increased stock of cod, but other communities could experience a strong economic bust. 

A useful case study of the various impacts of climate change within the same ecosystem 

is the story of Sisimiut and Paamiut. In the beginning of the 20th century the sea 

temperature around Greenland began to increase which then led to an ecological shift. 

This ecological shift led to the economy of some communities to change. The stock of 

cod increased steadily and suddenly. Cod became a main source of income for the 

Greenland economy. But around 1960, the sea temperature around Greenland decreased 

steeply. The cod didn’t handle the lower temperature around Greenland well; the cod 

stopped spawning in Greenlandic water which led to the stock of cod being diminished. 

At the same time, the overfishing of cod in Greenland may have increased the speed of 

this process to some degree. But the stock of cod around Greenland collapsed and the 

economy suffered as well. It took some communities in Greenland a shorter time to get 

back on their feet, such as the case of the town of Sisimiut. Other towns were not as 

fortunate as Sisimiut and the transitions from cod were slower like in the town of 

Paamiut. Paamiut is a town on the West coast of Greenland which was very specialized in 

cod. But after the collapse of cod, the population in Paamiut experienced a decrease 

because of out-migration. However Sisimiut is a town 500 km farther north which was 

not as specialized in cod. Therefore after the collapse of cod and the rise of shrimp, 

Sisimiut grew rapidly (Hamilton, L., Brown, B. C., and Rasmussen, R. O., 2003). This 

could in the worst case scenario happen in some Greenlandic communities if stock of 

shrimp decrease rapidly in the future. 

 Climate change could have others impacts on communities. As shown in section 

3.0, circumpolar economies have three characteristics; labour wage, transfer payments 
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and subsistence. Frank Duerden (2004) pointed out in his article that climate change 

could affect directly one of these characteristics which could lead to change in the other 

two. As it has been stated earlier, climate change could affect shifts or decline in the 

stock of some species, such as polar bears, seals and walrus. 30% of indigenous people in 

Greenland prefer to hunt and harvest (Poppel, B, Kruse, J., Duhaime, G. and Abryutina, 

L., 2007). But if the prediction of reduction on the stock of polar bears, seals and walrus 

comes true, it could mean than some proportion of indigenous people in Greenland 

become more reliant on store bought food. This would mean that those same people 

would rely even more on transfer payment than before (Duerden, F., 2004). 

 Predominantly indigenous communities are likely to feel the negative impacts of 

climate change more than other communities. One of the key characteristics of 

indigenous peoples is their knowledge of the environment, like it was stressed in the 

chapter 3.1 on the characteristics of the indigenous economy. Indigenous people have 

through the years collected various data on their environment through hunting and 

harvesting (Anisimov, O.A., D.G. Vaughan and T.V. Callaghan, et al, 2007). This 

knowledge of the environment has helped them to survive in the harsh Arctic 

environment. Frank Duerden (2004) pointed out that communities with a high turnover 

rate will be affected less by climate change than communities with a lower turnover rate. 

The reason why communities with high turnover rates would be less affected according to 

Duerden is that people frequently move in and out of the community and the newcomers 

only know the current world. But people in communities with low turnover rates have 

through the years needed to use their knowledge about the environment to survive and 

therefore these communities would be more sensitive on changes. One of the impacts of 

climate change is that weather will become unpredictable. This could lead indigenous 

people to start feeling like they are strangers in their own community (ACIA, 2004). 

 Like climate change, globalization will have different impacts on communities. 

Some communities will be better equipped to meet the challenge of globalization, while 

others have been isolated through the years and are not as well ready to face 

globalization. Steven C. Dinero wrote an interesting article on hunter/gatherer in Alaskan 

villages in relation to globalization and development. Dinero highlighted a few 

consequences of globalization in this town, such as that people who earn money may be 
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more likely to keep harvesting because it makes it more affordable to go hunting. Dinero 

also stated that because of better technology, villagers were less likely to work hard and 

pursue subsistence. Dinero also wrote that people were more competitive; drugs and 

alcohol entered the village; and human interaction decreased especially between kids and 

adults (Dinero, S., 2006).  

In the next section, threats and opportunities of global changes will be reviewed.  

4.3 Threats and opportunities    
 In recent years there has been lively discussion about the topic of the impacts of 

climate change on the world. Threats of climate change have tended to be discussed 

relatively more than opportunities, and by now we have considerable information on the 

threats of climate change. As it was stated previously, the stock of shrimps will likely 

decrease which could have a big impact on the Greenlandic economy. Greenland is very 

dependent on shrimp and 51% of total primary export of Greenland is shrimp (Larsen, 

2008). Therefore if the stocks of shrimp decreases, it could lead to short term economic 

shocks in Greenland, as it happened in the 20th century when the stock of cod collapsed in 

Greenlandic waters (Hamilton, L., Brown, B. C., and Rasmussen, R. O., 2003). The 

Icelandic economy could also experience some retraction in fishing, but not as much as 

Greenland because Iceland has more diversify in their harvesting than Greenland. As it 

has been mentioned previously, climate change could be a threat to infrastructure in 

Greenland. Climate change is a threat to infrastructure because of the thawing of 

permafrost, and even some buildings designed for permafrost could be damaged with the 

climate change. Lake and river ice have provided winter transportation routes and 

connections to smaller settlements. But because of warming climate and reductions in 

thickness of ice, the access periods to these roads may be shortened. This raises the 

requirements for new construction technology and transport vehicles to find new 

transportation methods and routes. Indigenous people use these roads more than others 

and therefore if these roads close because of a reduction of thickness of ice, it is possible 

that some settlements will become even more isolated (Anisimov, O.A., D.G. Vaughan 

and T.V. Callaghan, et al, 2007). Climate change could lead to increased marine 

transportation. Because of warmer temperature, the sea cover in the Arctic will be 

reduced and both the Northwest Passage and Northern sea route will open. Increased 
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marine transportation could lead to disruption of ecosystems in the Arctic and the 

probability of oil spills will increase as well. If oil spills will increase in the Arctic it will 

have big impact on the ecosystems. The Arctic Ocean takes longer to break the oil down 

than warmer oceans in the south, and this would lead to that fish, seals and polar bears 

would experience increased exposure to oil. This in turn would affect the health of 

indigenous who hunt these animals and depend on this harvest for their daily food 

consumption. Increased marine transportation could therefore threaten Arctic wildlife and 

human well-being and health (ACIA, 2004). The material well-being of indigenous 

people will be threatened the most by climate change. Warming climate will probably 

threaten their way of living and could make it harder for them to make ends meet. 

Indigenous people are dependent on hunting animals such as seals, walrus and polar bear. 

But all these animals are dependent on the ice and the warmer climate will lead to 

reduction of ice. If the stock of these animals decrease as the prediction suggest, it could 

have drastic impact on the health of indigenous people (ACIA, 2004). The warming 

climate could therefore threaten the livelihoods of indigenous people. Decreasing stock of 

animals which are depending on ice is not the only threat of climate change on 

indigenous people. Climate change will lead to change in weather in the Arctic. With 

warming climate, the weather will become more unpredictable. Through the years 

indigenous people have developed a data base on the environment through harvesting and 

hunting (Anisimov, O.A., D.G. Vaughan and T.V. Callaghan, et al, 2007). The 

knowledge of the environment has helped indigenous people to survive in the Arctic.  

 One of the threats of globalization on circumpolar economies is the influx of the 

MNCs to the region. Globalization has made those companies easier to operate in many 

countries and the retreat of glaciers and sea ice increase the accessibility of natural 

resources, which will lead to increased interest in extraction of natural resources in the 

circumpolar north. It was estimated that megaprojects run by MNCs would inject billions 

of dollars into the northern economies in the last 20 years of the 20th century (Bone, R., 

2009). It is of course positive in some ways to attract foreign investment, but in the 

Arctic, is has been the trend that MNCs take the profit from the extraction of natural 

resources and the local person doesn’t get the benefit of their own resources, or get les 

than they could. Many of these megaprojects can damage the natural environment, and if 
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some industrial or environmental accidents happen it could have devastating impacts on 

the whole ecosystem in the region. Arrival of MNCs could also lead to a rise of more 

social problems. Heavily drinking, traffic accidents, more pressure on housing stock, 

could change the character and lifestyle of indigenous people with the arrival of MNCs 

(Bone, R., 2009). It is likely that after a couple of years, indigenous people in Greenland 

have to fight for their own land against multinational corporations, because their 

operation could have negative impacts on some species which indigenous people depend 

on (Encyclopaedia, 2008). With globalization, new technology has arrived but this 

technology like computers and television and the arrival of western lifestyle can increase 

the gap between generations and therefore could be a threat to social life. Knowledge 

about the environment and hunting has been transmitting through generations. But today, 

as argued by Steven Dinero (2006), it is hard for older people to teach the younger ones 

this knowledge because they need to compete with television and computers. This 

scenario threatens the tradition of indigenous people in the Arctic. 

 Greenland and Iceland are very dependent on fisheries, and both countries make 

most of their export earnings from fisheries. Both countries are therefore very narrowly 

based economies and are vulnerable to any fluctuation in the world market. The 

ecosystem around these countries will change to some degree; the cod will arrive again to 

Greenland like Herring and Capelin. With higher sea temperature, new species could 

migrate into the circumpolar north such as, blue fin tuna, Atlantic Saury and Mackerel 

(Rose, G. A., 2005; Hreiðar Þór Valtýsson, 2008). With those changes in the ecosystem, 

both Greenland and Iceland could diversify their harvesting even more in the future. If 

both Greenland and Iceland could diversify their harvesting, the fluctuation in GDP 

should decrease and there could be more stable economies developing. 

 With higher temperature, the residents of the Arctic and indigenous people could 

save on the heating cost, and some have predicted that heating cost could be reduced by 

15% in demand for heating energy (Anisimov, O.A., D.G. Vaughan and T.V. Callaghan, 

et al, 2007). One of the general impacts of climate change was that the sea ice would 

retreat which could lead to openness of a closed passage like the Northwest Passage and 

Northern sea route (ACIA, 2004). With these two routes open it could improve conditions 

for tourism and travel associated with research, business and vacation (Eskeland, G. S. 
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and Flottorp, L.S., 2006). If tourism and travel associated with research, business and 

vacation increase in Greenland and Iceland, the economies could diversify even more and 

create more job opportunities. Openness of the Northwest Passage and Northern sea route 

should lower the transportation cost both for Greenland and Iceland. This could also open 

some new markets for Greenland, which were previously closed and some towns could 

become more interlinked with the global market. The threats of MNCs are well known, 

but the arrival of MNCs can also be an opportunity. Globalization helps countries to 

attract foreign direct investment. If Greenland and Iceland have good resource 

management and strong environmental legislation, MNCs could be a big opportunities for 

these countries. Globalization could increase access to new and better technology, which 

could help the indigenous people in some areas. Better communication technology could 

bring further educational opportunities for indigenous people (Encyclopaedia, 2008).  

 It is important to review and understand the changes that the Arctic will undergo 

in the next decades, especially when we are trying to track and monitor human 

development thru time. All the changes which have been reviewed above are very critical 

to material well-being and therefore it is important to be familiar with these changes 

when indicators for material well-being are being constructed.  

In the next chapter, indicators that can help capture changes in material well-being 

will be reviewed and discussed. This discussion is based on the Arctic Social Indicators 

(ASI) project.  While ASI constructs a broad range of indicators from several different 

domain areas, the focus in the following is only on material well-being. 

5.0 Measuring material well-being 
Economists and other academics have tried to find good indicators to measure material 

well-being. It has been difficult to find appropriate indicators for communities in the 

Arctic however. This difficulty is related to the importance of transfer payments and 

subsistence. One of the purposes of the ASI project has been to find good indicators for 

material well-being in the Arctic. The objective of the ASI project is to construct 

indicators that can help track human development in the north. ASI has therefore 

identified six domains for the construction of indicators to track human development; (1) 

Fate control, (2) Cultural integrity, (3) Contact with nature, (4) Material Well-being, (5) 

Education and (6) Health/population (ASI, 2009). In this chapter, indicators for material 
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well-being will be reviewed, and some preliminary attempt to measure them will be 

made.  

Larsen and Huskey (2009) define material well-being as a measure of local 

residents command over goods and services. Therefore material well-being measures 

what is consumed, not what is produced. The most widely accepted measure of material 

well-being is Gross Domestic Product (GDP). As stated earlier, singular indicators can’t 

capture all the vital aspects of what the indicator should measure. That is why GDP has 

been criticized for being used as an indicator for material well-being. GDP doesn’t 

capture all the vital aspects of well-being (Bossel, H., 1999), especially in the Arctic. As 

it shows in earlier chapters, the characteristics of northern economies are different than 

southern economies. Because of the unique characteristics of northern economies, there 

are a number of reasons for why GDP is not a suitable indicator for measuring material 

well-being. 

 Criticism of GDP as an indicator for material well-being has increased in recent 

years, especially among specialists who study Arctic communities. One of the drawbacks 

of GDP is that GDP ignore the distribution of income and hence inequality. Therefore 

personal income could be unequal within and between communities. It is generally the 

case that personal income is lower in smaller, more remote communities, compared to 

larger communities with more availability of employment and economic opportunities 

(Larsen and Huskey, 2009). Another problem with GDP is that GDP only takes into 

account activity and transactions that have a market price. Therefore, GDP excludes non-

market activity and household production. Subsistence is very important in the Arctic and 

plays a significant role in material well-being. Also, as mentioned earlier, northern 

economies depend heavily on natural resources and the majority of extracted resources 

are exported to distant markets, often by multinational corporations. GDP does not 

discount the outflow of resources rent that multinational corporation takes out of the 

regions, and therefore GDP risks overestimating the actual level of material well-being in 

many regions of the Arctic (Larsen, 2008). GDP also ignores transfer payments, but some 

regions in the Arctic are dependent on transfer payments, such as Greenland (Larsen and 

Huskey, 2009). To make GDP comparable between regions, it is also important to correct 

for inflation and cost of living, otherwise we arrive at questionable comparisons. National 
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inflation is based on an average consumption basket that is representative for the whole 

population, but there is one problem in the Arctic. The average consumption basket for 

indigenous people is not necessarily the same as for non-indigenous people. Even though 

inflation would be correct, the GDP would not reflect the cost of living for indigenous 

people. Also, many regions in the Arctic are very narrowly based as it was mentioned 

earlier in this paper. When an economy is narrowly based, it may lead to vulnerability 

due to changing market prices or supply of resources. This vulnerability to fluctuations in 

production raises the risk at biased or invalid comparisons between countries based on 

GDP and single year analysis. Nor does GDP take environmental damage into account. 

Higher GDP could mean higher pollution which would be negative for long term well-

being and therefore GDP would be an unreliable indicator of material well-being (Larsen 

and Huskey, 2008). On the other hand, GDP is probably a fair indicator of the level of 

material well-being Iceland. Unlike other regions in the Arctic, Iceland doesn’t rely on a 

subsistence economy. By and large, Icelandic people only hunt animals or gather berries 

in their leisure time. In recent years, Iceland hasn’t experience an outflow of resources 

like others regions in the Arctic. Legislation in Iceland put some limitations on foreign 

ownership and usage right of natural resources in Iceland. For example, foreigners are not 

allowed to own shares in fishing companies in Iceland or fishing quota (Parliament of 

Iceland, 1991; Parliament of Iceland, 2006).  

 As can be seen, GDP is not a good indicator for material well-being in the Arctic, 

and the biggest question is what other indicators may do a better job at measuring 

material well-being in the Arctic. Another question that needs to be raised is whether 

there needs to be an alternative indicator for Iceland? Iceland is very different form other 

regions in the circumpolar north because the Icelandic economy doesn’t rely on 

subsistence or transfer payments like some other northern regions. Some of the indicators 

that may appropriate for describing material well-being in most of the regions may be 

irrelevant or inappropriate for Iceland – such as a subsistence indicator for example. 

Therefore it is important to ask ourselves whether there is some indicator that could 

describe material well-being in Iceland. GDP is not the only possible indicator for 

measuring material well-being. In the next chapter, some possible indicators will be 

reviewed.  
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5.1 Possible indicators 
As it was shown in the previous chapter, GDP is not a suitable indicator for measuring 

material well-being in all regions of the Arctic, except maybe in more advanced 

economies such as Iceland. One of the reasons why GDP is not suitable for measuring 

material well-being in the Arctic is that GDP doesn’t take into account important aspects 

of material well-being in the Arctic. There are a couple of indicators which can be used to 

measure material well-being in the Arctic, these indicators are not perfect and have some 

drawbacks but they have some improvements over GDP. Some of these indicators 

describe human development quite well (ASI, 2009). 

 As discussed in the ASI project, one possible indicator which can be used is the 

income indicator. Income indicators could measure inhabitant’s acquirement of good and 

services through the market. Income indicators show us local income of residents. The 

income indicator takes transfer payment into account and exclude resource outflow. On 

the other hand, an income indicator doesn’t take subsistence activity into account. 

However, one of the benefits of the income indicator is that it can be measured both at the 

household and individual level and for indigenous people and non-indigenous people. 

The availability of the income indicator is acceptable because most regions gather data on 

personal and household income regularly through official surveys and censuses. But the 

most challenging thing about income indicators is to make them comparable thru time 

and place. To make an income indicator comparable thru time and places, it is necessarily 

to adjust for differences in the price level. This is a big challenge because the prices of 

goods and services will affect the material well-being by any given level of income 

(Larsen and Huskey, 2009). 

 The ASI project suggests that economic participation could be another possible 

indicator for material well-being in the Arctic. It is for sure that the opportunity for work 

provides income and therefore a possibility to command goods and services. Even though 

economic participation could indicate command over goods and services, economic 

participation is not suitable for measuring material well-being in the Arctic for at least a 

couple of reasons. Economic participation is not suitable for measuring material well-

being for indigenous people because many indigenous people are involved at some level 

in the traditional economy which leads to limitation in participation in the market 
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economy. As it has been mentioned earlier, one of the characteristics of northern 

economy is that they are narrowly based and therefore have high economic instability. 

Economic participation is not suitable for measuring material well-being because 

northern economies experience some times structural and seasonal unemployment, and 

some of the people become discourage workers. Therefore economic participation is not 

as suitable an indicator as the income indicator (Larsen and Huskey, 2009). Iceland is a 

special case here though. An Icelandic worker doesn’t engage to the same extent in non-

market activity. There are also very few discouraged workers in Iceland. Through the 

years, economic participation has been very high in Iceland and in 2007 the activity rate 

in Iceland was 83,3% and the unemployment rate was only 2,3% (Statistics Iceland, 

2008). Therefore it could be possible to use economic participation as a measurement of 

material well-being in Iceland.       

 Subsistence economies play a significant role in the northern economies, and to 

fully capture the level of material well-being in the Arctic, it is important to include 

subsistence in the indicator of choice. It could be crucial to collect data on traditional 

activity; people in the Arctic spend considerable time on traditional activity. Indicators on 

the subsistence economy could tell us something about change thru time resulting from 

climate change, globalization and other socio economic forces. However, it is hard to 

collect data on traditional activity, especially when government’s agencies don’t collect 

those data which makes collection of these data more expensive (Larsen and Huskey, 

2009). Again, Iceland is a special case here. Through the years, Icelandic people haven’t 

needed to hunt or gather for their own consumption, although, some Icelanders go 

hunting or gather berries in their leisure time. But in the case of Greenland, an indicator 

for the contribution made by subsistence to material well-being would be very useful, and 

would help provide a more accurate picture of the overall level of material well-being.  

  Net-migration could also provide indirect information about material well-being 

in the Arctic. Places which have high in-migration indicate that they have more material 

well-being than places which have high out-migration. In theory, people move because 

they will be better off somewhere else, but to use net-migration to measure material well-

being has its limitations (Larsen and Huskey, 2009). On the other hand, a net-migration 

indicator has some limitations. It has been the trend that younger people and well 
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educated people are more likely to seek greater opportunity elsewhere than older people. 

Net-migration could be also affected by past migration, because places with high out-

migration may have relatively higher returned migration than other places. Net-migration 

will also be affected by cost of moving. It is likely that a person from a poor area can’t 

afford to move, because of lack of material resources. Therefore out-migration from 

places with low economic opportunities would be limited. The third limitation of using 

net-migration as an indicator is the difference in quality of the data. Most countries of the 

world collect data on net-migration. However, collection of data on net-migration varies 

from country to country. Some countries only collect data for broad regions meanwhile 

others collected data region by region (Larsen and Huskey, 2009).  

 Poverty or a simple poverty line can tell us about the proportion of a population 

with low income. Poverty can tell us about the segment of people that do not have the 

resources to provide access to market goods and services. Absolute poverty indicates that 

some people are unable to command sufficient resources to satisfy basic needs. Poverty 

or a poverty line can give us some information about material well-being and even 

information about income distribution. Even though poverty shows us the command over 

goods and services and income distribution it has a couple of drawbacks which make 

poverty not a suitable indicator for the Arctic. First of all, and as discussed by the ASI 

project, poverty ignores subsistence or traditional activity. Also, if poverty line is fixed as 

a proportion of national mean, and all incomes increase by same proportion there would 

be no change in relative inequalities and the poverty line would simply increase by the 

same proportion. This means that poverty measure will not change although material 

well-being may have changed. For this reason, it is difficult to use a poverty line as an 

indicator to monitor and track human development because it doesn’t show clearly how 

material well-being changes as economies undergo development (Larsen and Huskey, 

2009).  

 In the next chapter, the income indicator, subsistence indicator and net-migration 

indicator will be analyzed with a brief preliminary look at measuring these indicators for 

the case of Greenland and Iceland. 
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5.2 Indicators in practice 
Indicators need to be tested in terms of availability, ease of measurement, affordability, 

measurability at different levels and applicability to both non-indigenous and indigenous 

peoples and internal validity (ASI, 2009). The availability of data is still very limited 

today, and many crucial indicators aren’t available simple because no one has collected 

these data or the costs of collecting these data are very high. The Arctic Social Indicators 

project has recommended a couple of suitable indicators to track and monitor human 

development in the Arctic. The problem is that the number of good indicators is scarce or 

some of the data is out-dated or not available at all. In the following chapter, some 

available data will be reviewed. 

 In the previous chapter, some indicators suggested by the ASI team were 

discussed. Some of the indicators were good for monitoring human development in the 

Arctic while others were less suitable. One of the indicators that the ASI team suggested 

was the income indicator. As stated earlier, the income indicator has several advantages. 

This indicator could measure inhabitant’s acquirement of good and services through the 

market. The availability of the income indicator is very good because the income data are 

gathered through either official survey or by censuses (Larsen and Huskey 2009). The 

tables 3 and 4 are example of incomes indicators. 

 

Table 3: Average Gross income in Iceland 
  

1998 
 
1999 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

 
2005 

         
Couple, married or 
cohabitting 

 
3.958 

 
4.432 

 
4.872 

 
5.480 

 
5.846 

 
6.289 

 
6.831 

 
7.989 

Married males 2.655 2.931 3.215 3.564 3.785 4.006 4.323 4.979 
Married females 1.298 1.489 1.678 1.940 2.090 2.315 2.538 3.040 
Single male 1.474 1.644 1.809 2.016 2.062 2.128 2.311 2.652 
Single female 1.148 1.279 1.427 1.582 1.669 1.815 1.889 2.120 
(Source: Arcticstat, 2008) 
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Table 4: Household income in Greenland 1997-2005 
 1998 1999 2000 2001 2002 2003 2004 2005 
Greenland Total         
Household with 2 
adults an no 
children 

 
249949 

 
304527 

 
309820 

 
314125 

 
332850 

 
333556 

 
352965 

 
349432 

Household with 2 
adults and 
children 

 
320808 

 
333614 

 
353079 

 
362017 

 
366727 

 
377557 

 
398921 

 
402499 

Household with 1 
adult and no 
children 

 
142310 

 
144537 

 
152918 

 
158668 

 
159842 

 
163405 

 
167704 

 
171112 

Household with 1 
adult and children 

 
132364 

 
140116 

 
142932 

 
148293 

 
153183 

 
163682 

 
165830 

 
176742 

(Source: ArcticStat, 2008) 

 

 Table 3 and 4 shows income in both Iceland and Greenland for the same period of 

time. The table shows also income in different households, and the most common 

household type is two adults with children. As can be seen, a couple, married or 

cohabiting in Iceland, had average gross income of 3.958.000 Icelandic krona in 1998. 

The average gross income rose steadily in Iceland in the period 1998-2005, and in 2005 

average gross income in Iceland was 7.989.000 million krona. In Greenland, household 

income with 2 adults and no children was 249.949 DKK in 1998. Like in Iceland, the 

household income rose steadily in the period, 1998-2005 and in 2005 the household 

income was 349.432 DKK. These data can only tell us the income development in those 

countries, but with unadjusted data (purchasing power parity) we cannot make valid 

comparisons between those countries. To make comparison possible, it is necessary to 

convert the incomes into the same currency and to adjust the income to PPP. There are 

however some technical problems that need to be resolved if an income indicator is to be 

used. With the unadjusted data it is better to compare percentage change in income 

between years than comparing unadjusted income. As we see in table 3 on the previous 

page, the average gross income of a couple, married or cohabiting, in Iceland rose by 

10,6% from the year 1998 to 1999. In the years, 2004 to 2005, average gross income rose 

by 14,5% for a couple, married or cohabiting. In the whole period, 1998-2005, average 

gross income in Iceland for couples rose by nearly 45% (Statistics Iceland, 2008). 

Meanwhile in Greenland, income in a household with 2 adults and no children in the 

period 1998-1999 rose by nearly 17,8%, but in the period 2004-2005 the income in 
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households declined by nearly 1%. But in the period 1998-2005, household income in 

Greenland with 2 adults and no children rose by 10,4% (Statistics Greenland, 2007).  

With those data, it is possible to compare various households within the country. For 

example, it is very interesting that average gross income for a couple in Iceland in the 

period 2004-2005 rose by 14,5%, meanwhile average gross income for a single male rose 

by 12,8% and for a single female, average gross income rose by 10,8%. Meanwhile in 

Greenland it is very interesting to see that households income for 2 adults and children 

rose by nearly 1% or approximately 0,89%.      

 As it has been stated before, it is very important to include both traditional activity 

and indigenous people in those indicators. Nearly 30% of indigenous people in Greenland 

prefer harvesting, herding and processing as a way of making a living (Poppel, B., Kruse, 

J., Duhaime G., and Abryutina L, 2007). Traditional activity plays a significant role in 

Arctic economies and therefore to track human development in the Arctic it is vital to 

measure traditional activity. Larsen and Huskey (2009) suggested that it is possible to use 

harvest pr kg in the household for measuring subsistence. But there are two problems 

with measuring traditional activity. First of all it is very costly to gather these data, and 

second of all, none of the agencies or bureaus has collected these kinds of data. Birger 

Poppel, Jack Kruse, Gérard Duhaime and Larissa Abryutina (2007) looked at this in the 

SLiCA survey – the survey of living conditions in the Arctic. The SLiCA survey has 

given a good picture of indigenous well-being in the Arctic. Table 5 and 6 show total 

household income adjusted for purchasing power and sources of household income 

adjusted for purchasing power. However, the data is only available for one year, and only 

for select Inuit populations, and therefore cannot be used for tracking over time. 
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Table 5: Total Household income adjusted for purchasing power by country 
 Canada Greenland Chukotka Alaska Total 
$1500 or under 2% 2% 3% <1% 2% 
$1501 to 5000 5% 4% 13% 1% 5% 
$5001 to 8000 4% 4% 3% 2% 3% 
$8001 to 12000 7% 9% 10% 2% 8% 
$12001 to 16000 8% 7% 8% 5% 7% 
$16001 to 23000 12% 9% 6% 8% 9% 
$23001 to 28000 8% 12% 5% 6% 9% 
$28001 to 37000 14% 11% 20% 12% 13% 
$37001 to 50000 14% 13% 5% 16% 12% 
$50001 to 70000 12% 15% 6% 22% 13% 
$70001 to 90000 7% 9% 5% 9% 8% 
Above $90000 7% 7% 16% 16% 12% 
Total 100% 100% 100% 100% 100% 
Estimated total 22.080 33.523 18.901 10.781 85.285 
(Source: Poppel, B., Kruse, J., Duhaime G., and Abryutina L.,2007) 

 

As it shows in table 5, 15% of indigenous household in Greenland make $5.001 to $7000 

meanwhile 22% of indigenous household in Alaska make $5.001 to $7.000. It shows in 

table 6 that 14% of indigenous household in Greenland make over $5.000 from self 

employment but 80% get over $5.000 from wages. But in Alaska, 6% of indigenous 

household get over $5.000 from self employment but 86% from wages. But in Alaska, 

6% of indigenous household get over $5.000 from self employment but 86% from wages. 

With the SLiCA survey, it is possible to compare indigenous people within different 

regions and the SLiCA survey provides us with some picture of well-being in the Arctic 

at the time of the survey.  It might be too costly, however, to do this survey on an 

ongoing basis.  
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Table 6: Sources of household income adjusted for purchasing power 
  Canada Greenland Chukotka Alaska Total 
Sale of 
native arts 
and crafts 

No 
income 
or loss 

 
72% 

 
94% 

 
78% 

 
73% 

 
85% 

 $1-2499 20% 5% 16% 14% 12% 
 $2500 or 

above 
8% 0% 6% 13% 4% 

  100% 100% 100% 100% 100% 
       
Self 
Employment 

None - 83% 13% 83% 66% 

 $1-2499 - 2% 1% 7% 3% 
 $2500-

5000 
- 1% 10% 4% 4% 

 Over 
$5000 

- 14% 76% 6% 28% 

   100% 100% 100% 100% 
       
Wages None - 18% 27% 7% 17% 
 $1-2499 - 1% <1% 4% 1% 
 $2500-

5000 
- 2% 6% 3% 3% 

 Over 
$5000 

- 80% 67% 86% 79% 

   100% 100% 100% 100% 
       
Payments 
from 
Governments 
and other 
organization 

None  
 

- 

 
 

59% 

 
 

7% 

 
 

0% 

 
 

34% 

 $1-2499 - 11% 35% 2% 16% 
 $2500-

5000 
- 8% 19% 16% 12% 

 Over 
$5000 

- 22% 39% 82% 38% 

   100% 100% 100% 100% 
(Source: Poppel, B., Kruse, J., Duhaime G., and Abryutina L.,2007) 

 

 The SLiCA survey has three main limitations however. First, the data were collected 

around 2000-2001 which means that the data are largely out-dated and therefore may not 

give the correct picture of the situation today. Second, the SLiCA only covers four 

regions in the Arctic and skips regions such as Iceland and northern regions of 
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Scandinavia.  It also does not include the Saami population. Therefore it is not possible to 

make comparisons between all regions. The third and last limitation of the SLiCA survey 

is that they only take indigenous people into account. It is important to have data for non-

indigenous people as well. To track changes in human development in the Arctic, it is 

important to be able to make comparisons between indigenous people and non-

indigenous people. It would be useful to be able to see how big impacts global change has 

on indigenous community and non-indigenous community respectively.   

 Larsen and Huskey (2009) recommended that net-migration could be used as an 

indicator to measure material well-being. The premise for using net-migration as an 

indicator was that net-migration could give indirect information about material well-

being in the Arctic. A region which has high in-migration indicates that they have more 

material well-being than regions which has high out-migration. The availability of net-

migration data is very high because most of the statistics measure migration. Both 

statistics Greenland and Iceland collect migration data at the regional level as shown in 

tables 7 and 8. 

 Tables 7 and 8 show population size, net-migration, and net-migration as a 

percent of the total town population for towns in Greenland and Iceland in 2007. Table 7 

shows net-migration for 19 Greenlandic towns. Net-migration can be used as a possible 

indicator of the level of material well-being. In theory, places with high net-migration 

indicate that they have more material well-being than places which have high out-

migration. Some towns in Greenland had positive net-migration in 2007 such as Nuuk 

(251), Qaqortoq (44), Ammassalik (16) and Paamiut (7). Meanwhile other towns in 

Greenland had negative net-migration like Qasigiannguit (-54), Aasiaat (-89), Maniitsoq 

(-33), Nanortalik (-20) and Kommunitavataanni (-12). In Nuuk, the net-migration 

expressed as a percentage of the total population size of Nuuk was 1,67%, and in 

Qaqortoq (1,7%), Kangaatsiaq (1,44%), Aasiaat  (2,8%), Qasigiannguit (4,2%) 

respectively. According to table 7, Nuuk, Qaqortoq, Ammassalik and Paamiut offered 

more material well-being than other towns in Greenland when using net-migration as an 

indicator. 
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Table 7: Internal migration in Greenland 2007 
Town Population 

size 
Net-

migration 
Net 

migration 
as % of 
town 

population 
Aasiaat 3189 -89 -2,8 
Ammassalik 3069 16 0,52 
Illoqqortoormiut 529 -2 -0,38 
Ilulissat 4996 0 0 
Ivittuut 182 0 0 
Kangaatsiaq 1463 -21 -1,44 
Kommunitavataanni 200 -12 -6 
Maniitsoq 3545 -33 -0,93 
Nanortalik 2281 -20 -0,87 
Narssaq 2016 -7 -0,35 
Nuuk 15047 251 1,67 
Paamiut 1906 7 0,37 
Qaanaaq 846 -4 -0,47 
Qaqortoq 3490 44 1,7 
Qasigiannguit 1291 -54 -4,2 
Qeqertarsuaq 1055 -7 -0,66 
Sisimiut 6140 -27 -0,44 
Upernavik 2953 -8 -0,27 
Uummannaq 2450 -34 -1,4 

(Source: Statistics Greenland, 2007) 

 

A similar table was constructed for Iceland. Most of the towns in table 8 have similiarites 

with towns in Greenland, as they are also dependent on natural resources. Most of these 

Icelandic towns are dependent either on fish, aluminium or hydroelectric power, except 

Reykjavík were the territary sector is relatively big. Towns like Reykjavík, Akureyri, 

Grindavík and Akranes had positive net-migration in 2007. But towns like Fjarðabyggð, 

Fjallabyggð, Súðavíkuhreppur, Ísafjarðarbær and Fljótsdalshérað had negative net 

migraion in 2007, suggesting that they were declining places.  

 

 

 

 

 



       North Atlantic region and socio economic impacts of global change 
 

43

Table 8: Internal migration between regions in Iceland 2007 
Town Population Net-

migration 
Net migration as % of 

town population 
Akranes 6345 361 5,7 
Akureyri 17253 339 2,3 
Borgarbyggð 3742 47 1,26 
Dalvíkurbyggð 1951 -6 -0,31 
Fjallabyggð 2188 -84 -3,84 
Fjarðabyggð 5111 -581 -11,4 
Fljótsdalshérað 4073 -132 -3,2 
Grindavíkubær 2760 42 1,5 
Hornarfjörður 2120 -56 -2,6 
Ísafjarðarbær 3963 -130 -3,3 
Rangarþing Eystra 1741 43 2,7 
Rangarþing ytra 1547 28 1,8 
Reykjavík 117721 1229 1,04 
Seyðisfjörður 716 -13 -1,82 
Skagafjörður 4027 -58 -1,4 
Stykkilshólmur 1103 -35 -3,2 
Súðavíkurhreppur 214 -11 -5,1 
Tálknafjarðarhreppur 290 2 0,69 
Vestmannaeyjar 4040 -52 -1,29 
Vopnafjarðarhreppur 701 -19 -2,7 

(Source: Statistic Iceland, 2008) 

  If we could compare these net-migration numbers over a longer period of time we 

would  be able to say something about the change in material well-being. If the trend in 

net-migration is one of an increasing negative net-migration for example, then this could 

suggest that material well-being has been falling. To make a comparison between Iceland 

and Greenland we can compare the absolute numbers of net-migration, but a more 

accurate picture would be to first normalize the net-migration numbers by dividing by the 

total population count and then compare those normalized values. For example, 

comparing Akureyri and Nuuk, the tables show that net-migration was larger in the case 

of Akureyri (339) compared with Nuuk (251), and net-migration as a percentage of the 

total population was 2,3 in Akureyri while only 1,67 in Nuuk. To be able to say 

something about changes in material well-being we need data for a longer period. 

Maniitsoq and Stykkilshólmur have a similar absolute size of net-migration, yet 

Stykkilshólmur has a much larger percentage net-migration (-3,2) compared to Maniitsoq 

(-0,93).  By normalizing these data for population size we can see that net-migration 

relative to population size was less in Maniitsoq.  
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 Yet, these data do not address the other limitations that were mentioned earlier. 

For example, it is hard to compare migration between towns because of the difference in 

cost of moving. It may be more expensive to move in Greenland than in Iceland or vice 

versa. It might also be more expensive to move from Aasiaat than from Qasigiannguit. 

Also, to make the net-migration a more reliable indicator, it would be important to have a 

longer time span than one year. 

 At the moment, does the data here above not show the impact of global changes 

on these countries. We need longer time period to be able to see and judge the impact of 

global changes on the Atlantic region.   

6.0 Conclusion 
This paper has discussed the impact of global change on the north Atlantic region and it 

has looked at the question of monitoring these changes with the help from social 

indicators, such as those developed by the ASI project. 

  Scientists have predicted changes in the Arctic for the future, especially as 

concerns climate which could have significant impacts on the ecosystem in the Arctic and 

therefore also on peoples’ material well-being in the region. In the past 50 years, 

temperature has increased in Canada and Alaska by 3-4°C. It is predicted that this change 

in climate will have significant impacts on the ecosystem in the Arctic. Some species will 

shift or decrease, the thickness of ice will be reduced, and glaciers will melt and 

permafrost thaw. Climate change is not the only change that the Arctic can experience in 

the next decades. The world has become smaller in last decades. Borders between 

countries have become increasingly invisible and companies operate in many countries. 

The role and presence of MNCs and their megaprojects could conceivably increase in the 

Arctic in the next decades, especially if the accessibility to natural resources is increased 

because of climate change.  

 Iceland and Greenland are both dependent on natural resources, especially on 

fisheries. In Greenland, 87% of total Greenlandic exports are from fisheries, and 57% of 

total Icelandic exports are from fisheries. The subsistence economy and transfers also 

play a significant role in the Greenland economy. Overall, global change is predicted to 

have impacts on material well-being in both Greenland and Iceland. Some important 

commercial fish species of Greenland and Iceland will be affected by these changes. The 
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stock of shrimp is predicted to decrease with higher temperature, but on the other hand 

the stock of cod will increase with higher temperature, and some proportion will migrate 

further north, even to west or east Greenland. Others commercial species such as herring 

will be affected by higher temperatures. The herring and capelin are both predicted to 

migrate further north. Marine mammals will also be affected by higher temperature 

because of reduction of sea ice. Polar bears, seals and walrus will decrease in numbers 

with a decline of sea ice. The shifts of these animals will affect material well-being of 

indigenous people who are dependent on these animals. But there are also opportunities 

and positive impacts associated with climate change. With higher sea temperature, we 

might see new species migrate to the sea around Greenland and Iceland. This would 

allow both Greenland and Iceland to diversify their harvest which in turn could help 

reduce the amount of economic fluctuation these narrowly based economies otherwise 

experience. With higher temperature, the residents of the Arctic could save on heating 

cost, and some have predicted that heating cost could decline significantly with a decline 

of 15% in demand for heating energy. With retreat of sea ice, the Northwest Passage and 

Northern sea route could open which could lead to increased tourism and travel 

associated with research, business and vacation.    

 Globalization will also continue to exert its impact on these countries in the next 

decades. With increased accessibility of natural resources, the interest of MNCs in 

Greenland, and possibly Iceland, will increase. With the arrival of MNCs, social 

problems could increase with heavy drinking, traffic accidents and more pressure on 

housing stock, and infrastructure. This could affect the character and lifestyle in those 

regions or affected communities. More exploration of natural resources could lead to 

environmental damage. But there are also pros with globalization. Globalization could 

help attract foreign direct investment. This in turn could lead to expanded job 

opportunities in regions or communities where unemployment may be running high. 

Also, globalization could increase access to new and better technology, which could 

bring new educational opportunities, especially for indigenous people.     

 The impacts of these changes on communities can vary significantly from one 

place to another, depending on the degree of adaptability, which in turn is linked to 

resource availability, infrastructure, technology, wealth and so on.  
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 Social indicators can be constructed to measure and monitor change over time, but 

to construct an appropriate or good indicator can be difficult. The social indicator needs 

to measure what it is supposed to measure.  The indicator cannot be too complicated and 

not too simple either.  Reaching a balance is the difficult part. The social indicator ideally 

should meet certain criteria - as in the case of the criteria suggested by the ASI project, 

namely to meet the test of ease of measurement, affordability, robustness, data 

availability, interest of stakeholders, measurability at different levels, and applicability to 

both indigenous and non-indigenous peoples and internal validity.  

In this paper, the ASI project was reviewed. The main purpose of the ASI project 

was to construct Arctic social indicators that could track and monitor human development 

in the Arctic. ASI identified six domains for indicator construction: Fate control; Cultural 

integrity; Contact with nature; Material Well-being; Education; and Health/population. 

This paper focussed only on indicators on material well-being and the measurement of 

indicators of material well-being. 

 ASI suggested a couple of indicators that seem more appropriate for northern 

economies than GDP. The indicators which have proved most easy to measure and most 

accessible given the current lack of data are the income indicator, economic participation 

indicator, net-migration indicator, the poverty line and also an indicator for the 

subsistence economy at least in some regions where such data is collected. Some of these 

indicators were irrelevant for either Iceland or Greenland. Economic participation would 

be irrelevant for indigenous people because indigenous people are involved in some 

proportion in the traditional economy. Also some northern economies experience some 

time structural and seasonal unemployment and some of the people become discourage 

workers, which tend to lead unemployment figures to be less reliable. The indicator for 

subsistence is less relevant for Iceland, because Icelandic people do not engage in 

hunting, trapping or gathering for their daily food, at least not to the same degree as do 

indigenous communities. As discussed earlier, defining and measuring a poverty line 

appropriate for the Arctic can also be problematic. Therefore only the household income, 

net-migration and subsistence indicators were analysed using available data. 

 There are though several data challenges, such as in the case of household income 

for example. To make a valid comparison between Greenland and Iceland, household 
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income needs to be adjusted for purchasing power parity. Another challenge of using the 

income indicator is the difference in the categorizing of income by statistical offices. 

Some statistical bureaus only have individual income, or only average income. To make 

valid comparison in income easier, statistical bureaus need to coordinate on categorizing 

the income, for example household income per capita.  

 The subsistence economy is very important in the Arctic when looking at material 

well-being, but there are some data challenges there too. The market economy does not 

take account of subsistence activity and therefore are very few or no data on subsistence. 

A key problem is that collecting data on subsistence is very expensive. The SLiCA 

survey does give us some information about subsistence in the Arctic, but this data is 

largely out of date, it only measures four regions, and it only takes indigenous people into 

account and nor does it span more than the year of the survey.  

 There are classic data challenges with regard to the net-migration indicator. Some 

statistical bureaus do not release data on the smallest communities. This is particularly a 

problem in Russia and even in Canada where some communities do not exeed the 

treshold. It would be very interesting for social scientists to track and monitor changes 

thru time in those small communities, to get a more clear picture of the impact of global 

change at the community level. 

 The indicators which was tested in this paper did not tell us much about the 

impacts of global changes on the North Atlantic region, because longer time period is 

needed to see the change thru the time. To improve future research in this area, a couple 

of things need to be done. First of all, statistical bureaus need to coordinate how they 

categorize various data, including designing common data protocols. Of critical 

importance is the need for data collection on subsistence harvest. To enable us to track 

and monitor changes in material well-being in the Arctic, more accurate data on 

subsistence harvest and the size of transfers to households need to be collected and be 

made more readily available. Together with data on household income, data on 

subsistence and transfers would help provide a more accurate picture of the extent of 

material well-being in the Arctic.  
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