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Iceberg, Icefjord north of Nuuk, Greenland. Photo: Tom Nicolaysen
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4. Arctic economies within the Arctic nations
Solveig Glomsrød, Taoyuan Wei, Ryan Macdonald, Lars Lindholt, Scott Goldsmith  
and Thórólfur Matthíasson

At a first glance the Arctic seems frozen and firm 
but recent years have shown that the climate as 
well as the economies are in a dynamic mode. 
There is damage to infrastructure as permafrost is 
thawing but also prospects of harvesting potential 
for renewable energy and better communication. 
International markets want high quality seafood 
from clean waters and emerging energy inten-
sive industry knocks on the doors of cool regions. 
Climate change and climate policy have started to 
change the Arctic.

This chapter focuses on the economic structure 
and development within the arctic regions. Most 
of the economies are based on resource export. 
When looking at the price indices of fish, minerals, 
and energy in Figures 4.1 and 4.2 there is reason to 
reflect on how these world market conditions have 
affected the arctic regions during the last years. 
+owever, new activities have increased their foot-
print in the economic statistics, e.g. wind energy 
and datacenters.

The ECONOR projects have followed the economy 
from 2002 to 2018, capturing peaks and  turbulence 
in world resource prices. The previous version of 
this report – The Economy of the North 2015 – 
 covered the years 2008-2012, capturing the turbu-
lence around the financial crisis and the recovery, 
supported for some time by higher prices on 
energy and minerals. The current report compares 

the situation of 2018 with 2015 levels, the year 
when the prices for energy and other minerals 
dropped drastically and only partly recovered over 
the next years. 

Fish prices (Figure 4.2) show some similarities with 
the development of mineral prices, but enjoyed 
a less volatile increase. In the following presenta-
tion of National Account data and other economic 
statistics it is useful to keep in mind the recent 
resource price development when interpreting 
the results. Note, however, that these world price 
indices do not precisely reflect prices on arctic 
resources as there are variation in resource types, 
species and qualities. Salmon and cod are highly 
priced in international markets.

For each of the Arctic regions this chapter contains 
a core table showing gross regional product (GRP 
or GDP for nations) in current prices (local currency 
basic prices, i.e. net of taxes and subsidies) and 
the contribution to GRP by industry. Standardized 
figures present GRP by main industry category, 
GRP volume index and real growth rate 2000-2018 
(2020) and disposable income of households. 
GRP per capita and DI+ per capita are presented 
in purchaser price parities (USD PPP) to facilitate 
comparison among Arctic states. Core tables and 
figures generally refer to the years 2015 and 2018. 
The data for the Arctic regions are based on Na-
tional statistics. Data sources by region are listed in 
Box 4.4.

Figure 4.1. Price indices of food, metals and energy. 
2002-2020
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While Oil and gas declined, Mining (except oil and 
gas) saw a strong growth of almost 40 per cent, 
increasing its share in the economy from 2.5 to 3.3 
per cent. 

The Construction industry declined by 8 per cent, 
reducing its contribution to GRP to 3.9 per cent. 
Factors behind this development are reduced in-
vestments in oil and gas development and a practi-
cally stagnant population limiting the demand for 
housing. Construction was also lower because of a 
slowdown in State of Alaska government spending 
and flat federal spending on construction.

Manufacturing has a modest position in the econ-
omy with a share of 3.6 per cent of total income in 
2018, about the same as in 2015, after an increase 
in Petroleum and coal products manufacturing 
roughly compensated for a decline in Food pro-
cessing, which to a large extent is fish processing. 

Among services, Wholesale and retail trade lagged 
behind the average economy with a growth of less 
than 1 per cent during the period.

After Pipeline transportation the largest activity 
among private services is Real estate activities with 
9.4 per cent of GRP, practically sustaining its share 
over the period. 

Alaska
Alaska has 735 000 inhabitants and about half the 
population lives within the Anchorage region. The 
backbone of the economy is the petroleum indus-
try. +owever, the giant oil field of Prudhoe Bay on 
the North Slope has long been in the decline phase 
and new fields have not been able to compensate 
for that. Real economic growth rate was negative 
during 2012-2018 and the level of employment 
decreased. 

Table 4.1 shows the industrial structure of the 
economy in 2015 and 2018. The Oil and gas in-
dustry declined by 6.8 per cent over these three 
years whereas the economy as a whole had 4.7 
per cent growth. The Oil and gas industry came 
out as the second largest single activity with 10.6 
per cent of GRP after Public administration and 
defense at 22.8 per cent of GRP. A major factor 
behind the decline in Oil and gas is the drastic 
reduction in exploration drilling and other services 
to oil and gas production, falling by more than a 
third over the period. On the other hand, income 
in Pipeline transportation grew by around 40 per 
cent, increasing its share in GRP from 6.8 per cent 
to 8.4 percent. In 2018 Oil and gas production 
and  Pipeline transportation jointly contributed 19 
per cent to total income, slightly above the 18.7 
per cent in 2015. It might seem that petroleum 
 sustains its position in terms of income genera-
tion. +owever, these income data are measured 
in basic prices, net of taxes and subsidies and only 
expressing the total return to labour and capital. 
Different  components within the petroleum cluster 
have  different tax/subsidy rates and a reallocation 
among these business components affects the 
level of tax revenue, which has decreased during 
2015-2018.

Table 4.1. Value added1 by industry. Alaska. 2015 and 2018
2015 2018

 
Mill.  
USD

Per  
cent

Mill.  
USD

Per  
cent

Agriculture, forestry, fishing and 
hunting  316 0.7  264 0.5
Oil, gas and support activities  5 721 11.9  5 330 10.6
Mining (except oil and gas)  1 202 2.5  1 675 3.3
Utilities  697 1.5  719 1.4
Construction  2 118 4.4  1 943 3.9
Wood products  75 0.2  41 0.1
Food, including seafood  897 1.9  739 1.5
Petroleum and coal products  587 1.2  806 1.6
Other manufacturing  223 0.5  232 0.5
Wholesale and retail trade  2 870 6.0  2 897 5.8
Pipeline transportation  3 271 6.8  4 216 8.4
Other transportation  2 298 4.8  2 308 4.6
Accommodation and food services  1 502 3.1  1 528 3.0
Finance and insurance  1 181 2.5  1 348 2.7
Real estate and rental and leasing  4 514 9.4  4 709 9.4
Public administration and defense  10 426 21.8  11 411 22.8
Educational services  188 0.4  199 0.4
+ealth care and social assistance  3 643 7.6  4 239 8.5
Other service activities  6 145 12.8  5 537 11.0
Total  47 874 100.0  50 139 100.0
1 At basic prices net of taxes and subsidies.
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Other services, containing information services 
and scientific and administrative services, de-
clined partly due to a drop in business services 
(legal, accounting, etc.) stemming from the general 
slowdown of the economy. An increase in tourism 
prevented a stronger decline in Accommodation 
and food services from the general slowdown of 
the economy. On the other hand, Finance and in-
surance showed three times stronger than average 
growth.

Public administration increased at twice the rate of 
the economy at large, mainly due to rising Federal 
civilian services and State and local services, in-
creasing its share in the economy from 21.8 to 22.8 
percent. Education sustained its share of GRP (0.4 
per cent), whereas +ealth care and social services 
increased markedly by 16 per cent, well above the 
growth in GRP, as a response to the rising number 
of seniors 65 years plus and an example of the 

economic diversification in the wake of this demo-
graphic change. 

Economic growth
Population growth can work as a driver of 
 economic growth as well as being a result of a 
booming economy. These mechanisms related 
to economic growth now seem to be reversed in 
Alaska. Exploration at the huge Prudhoe Bay oil 
field and the construction of the Alaska pipeline 
generated a large inflow of young working age 
people and the economic boom sustained popu-
lation growth. +ence, the population has been 
young for a while, however, the population has 
stabilized in recent years and the share of seniors 
is increasing rapidly. The working age population is 
in decline in parallel with the falling trend in the oil 
and gas industry. 

As Alaska is relying on the mineral extraction for 
most of its income, the state is sensitive to shifts 
in global demand and business cycles in general. 
As shown in Figure 4.3 the economy was in steady 
or high growth towards 2009, except in 2003 and 
2008. From 2009 real growth was more unstable 
and a declining trend took over from 2012, involv-
ing a yearly reduction of 1.4 per cent on average in 
real GRP towards 2018. The shift in growth mode 
points to a structural challenge associated with the 
oil dependency and limited domestic demand from 
a zero-growth population with an increasing share 
of seniors with a relatively high saving rate. A modi-
fying factor is that a rising number of retirees has 
generated an inflow of pension cash transfers from 
outside the state. The cash flow into the state from 
this spending is difficult to estimate but is similar in 
magnitude to the cash flow from tourist visitors to 
the state. Retiree expenditures as well as publicly 
funded health care spending on their behalf has 
become a significant source of economic diversifi-
cation.

Figure 4.4 shows only minor shifts between main 
production sectors. Note that primary production 
is limited to extraction of natural resources and 
harvesting, whereas services to extractive indus-
tries is part of private services. Public civil services 
at all levels increased, whereas private services 
declined. There is also a small decrease in pri-
mary production, as higher than average growth 
in  mining did not compensate for the decline in 
Oil and gas and in Agriculture, forestry, fishing 
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Figure 4.4.  Value added by main industry (at current price). 
Alaska. Per cent of GRP. 2015 and 2018

Per cent

0

10

20

30

40

50

Private
services

Public
services

Secondary
production

Primary
production

2015 2018

 



55

The Economy of the North – ECONOR 2020 Arctic economies within the Arctic nations

and hunting. Secondary industries decline mainly 
due to lower activity in Construction, and to some 
extent in manufacturing industries.

In 2018 GRP per capita was somewhat higher in 
Alaska than in non-Arctic states of the USA due to 
the high shares of petroleum and mining (Figure 
4.5). Disposable income of households (DI+) per 
capita is also somewhat higher in Alaska, partly 
because there is no state tax on income and partly 
reflecting the higher cost of living and the higher 
wage levels in extractive industries. In addition, 
the Alaska Permanent Fund Dividend program 
provides annual cash transfers to each citizen, 
adding to the disposable income level and reduc-
ing income differences, as every person including 
children receives the same amount (see Box 4.1). 
Alaska is the state within USA with the smallest 
income differences.

Royalties and taxes from petroleum industry 
have over the years largely financed the public 
sector and investments in infrastructure. In addi-
tion,  revenues have been set aside in the Alaska 
Permanent Fund. +owever, with Prudhoe Bay in 
decline and lower oil prices the petroleum income 
falls short of covering the state expenditures to 
the same extent. Foreseeing a situation with less 
petroleum income, the government established 
the Alaska Permanent Fund in 1976 to turn petro-
leum income into a sustained source of income. 
The fund has received 25 per cent of royalties on 
 petroleum production and ended the fiscal year 
2018 with a balance of USD 65 billion, unchanged 
from a year earlier. In 2018 the dividend was USD 
1 600, originally estimated to USD 2 700 but re-
duced by legislative action.1 In 2020 it was down to 
USD 990. The fall in oil prices in 2015 together with 
smaller oil volumes required additional income 
sources to balance the budget. Between 2015 and 
2018 the additional revenue sources used to bal-
ance the state budget came from cash reserves 
outside the Permanent Fund. From the fiscal year 
2018-2019 the Legislature opened up for using 
fund earnings not only for paying dividends but 
also as contribution to state government to sup-
port public services.2 Since then, Permanent Fund 
earnings not allocated to the dividend have been 
used to help pay for government expenditures.

The federal government has been another source 
of income through direct expenditure and trans-

fers to the state government. Direct expenditures 
to federal activity relate to management of public 
lands, services to Alaska natives and military activi-
ties. Direct federal expenditures to Alaska also 
include a large number of programs that trans-
fer money to individuals including social security 
(abretiree pension), Medicare (health care for senior 
citizens), Medicaid (health care for low income 
 persons), and federal employee pensions.

Petroleum
When including shale oil and shale gas Alaska’s 
share of proven US oil and gas reserves is around 
7 and 2 per cent, respectively.3 +owever, Alaska 
has huge amounts of undiscovered petroleum 
resources amounting to 5b188 Mtoe4 oil and 5b261 
Mtoe gas,5 corresponding to around 30 percent of 
US undiscovered resources. 

Figure 4.5. Gross regional product (GRP) per capita and 
DisSosabOe Income for +ousehoOds �DI+� Ser 
capita.United States. 2018. 1 000 USD-PPP
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Explorations at Prudhoe Bay, the largest oil field 
in the USA, started in the 1960s and oil came on 
stream in 1977 when the Alaska pipeline was 
opened. Prudhoe Bay peaked in 1988 and the de-
cline of this giant field has not been compensated 
by supply from other fields, reducing the taxes and 
royalties to the state and federal governments. The 
pressure for opening-up new reserves is increas-
ing although lower petroleum prices more recently 
have reduced the incentive to explore, develop, 
and produce. The state has responded by revising 
the production tax (2013) to stimulate petroleum 
activity. At the same time technological advances 
such as coiled tube pipe, horizontal drilling, multi-
ple completions from a single well, 3d seismic, and 
advances in computer simulation capabilities have 
driven down the cost of exploration and produc-
tion.

Exploration activities outside the Prudhoe Bay area 
are in three areas controlled by the federal govern-
ment – Alaska National Wildlife Refuge (ANWR) to 
the east, National Petroleum Reserve Alaska (NPRA) 
to the west, and the Outer Continental Shelf (OCS) 
offshore. Development in all these areas has met 
resistance from environmental groups. The Native 
community is divided on questions of development 

as some groups have benefited from past develop-
ment and would stand to gain economically from 
future development. 

The ANWR is the largest remaining wilderness area, 
rich in wildlife and home to the Porcupine caribou 
sustaining the livelihood of the Gwich’in and I³u-
piat peoples with ancient relations to the land. 

After many years of advocacy by the state, the 
 federal government opened a portion of ANWR 
for exploration and oil leases were auctioned in 
-anuary 2021. The State of Alaska and two small 
companies were the only bidders, paying a price 
barely above the minimum price per acre set by 
the government and buying only half of the area 
offered for lease.6 As of publication, activity there 
is unlikely in the foreseeable future. Low interest 
might reflect a more risk averse attitude in the 
petroleum industry towards big projects with a 
long-time horizon (see chapter 5). In the current oil 
price regime and with serious global climate policy 
at the gate, oil companies tend to go for fast deve-
lopment of proven reserves in other regions of the 
USA. Further, several large banks7 will not finance 
drilling in the area, in support of the native peoples 
and for environmental reasons. 
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On the other hand, there have been large discover-
ies in the NPRA by ConocoPhillips and Oil Search 
that would, if successful, reverse the projected 
decline in oil production in Alaska for many years. 
Alaska’s oil production in 2019 was less than a 
quarter of the production in 1988, the year of peak 
production from Prudhoe Bay. 

Currently there is no activity in the Outer Con-
tinenetal Shelf since Shell left. Their departure was 
partially due to the high cost of exploration and 
development in such an environmentally challeng-
ing region.

Other minerals
The value added in other mining than petroleum 
increased markedly from 2015 to 2018 (Table 4.1) 
and the dominant minerals in terms of production 
value are zinc and gold (Figure 4.7). The produc-
tion value of zinc increased markedly from 2016 to 
2018, whereas the value of gold production de-
clined. The production values of silver and lead are 
lower and relatively stable. In comparison to gold 
and zink the production values of industrial and 
other minerals are marginal.

Fisheries
The harvest, primarily of salmon, halibut, shellfish, 
and groundfish, is taken partially by Alaska resi-
dents but also by boats based in other ports along 
the west coast of the USA. Processing of the har-
vest occurs both on shore in Alaska and elsewhere 
and on large processing vessels. The fisheries are 
managed to sustain their yield over time, primar-
ily by limiting the number of harvesters and their 
catch. The salmon and shellfish harvests are man-
aged by the state while the halibut and groundfish 
fisheries are managed by the federal government. 
Fisheries employment tends to be stable although 
the value added fluctuates due to price and harvest 
variation from year to year. A long-term challenge 
for this industry is competition from farmed fish.

Tourism
As seen from Table 4.1, petroleum, other mining 
and public services dominate the economy. Other 
industries play minor roles, however, in this picture 
it is easy to forget the role of tourism, which is gen-
erating income in many industries like transporta-
tion, hotels and restaurants etc. Tourism is not an 
industry in national account context, but satellite 

accounts have been developed (see Chapter 7). For 
Alaska a satellite account was developed for 2004. 
An update for 2013 indicates that tourism in Alaska 
contributed 6.9 per cent to GRP, and tourism fur-
ther increased by about one percentage-point by 
2017 (see Chapter 7).

Notes
1 Alaska Permanent Fund Dividend amounts by year. https://

pfd.alaska.gov/Division-Info/Summary-of-Applications-and-
Payments

2 +istorical Timeline of the Fund and APFC - Alaska Permanent 
Fund Corporation

3 BP (2016).
4 Million tonnes of oil equivalents
5 USGS (2008)
6 The Economist -anuary 9th 2021.
7 Wall Street backs away from Arctic drilling amid Alaska political 

heat _ Reuters. https://www.reuters.com/article/us-usa-oil-
alaska-idUSKBN20Q0+2

Figure 4.7.  Mineral production of Alaska. 2016-2018
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Box ���: 7he AOaska 3ermanent )und and the 3ermanent )und Dividend
Scott Goldsmith,University of Alaska at Anchorage

The Alaska Permanent Fund is a sovereign wealth fund 
of the state of Alaska established in 1976 by a vote of 
the people to preserve the wealth from petroleum pro-
duction on public lands for future generations. Since its 
inception about 18 percent of petroleum revenues have 
been deposited into the fund either as constitutionally 
required contributions or special legislative appropria-
tions of windfalls. The legislature has also added to the 
principal to offset the effects of inflation on its value. 
Today the fund has a balance of USD 65 billion,1 about 
USD 85 thousand per capita. 

The fund portfolio is invested in a broad range of non 
Alaskan income producing assets ranging from bonds 
to real estate. It generates annual income after inflation 
of more than USD 3.0 billion. These earnings can be 
spent at the discretion of the legislature, but spending 
of the principal is prohibited by the constitution.

 Since 1982 about half the fund earnings have been 
used to pay an annual dividend, the Alaska Permanent 
Fund dividend, to every Alaska resident. In this way 
all residents have been able to share directly in the 
petroleum wealth. The dividend has ranged in size 
from USD 331 to 2072 as the fund has grown. The total 
amount distributed as dividends each year represents 
a significant share of household income for many 
Alaskans. Since its inception the cumulative Permanent 
Fund dividends have been USD 66 thousand (2020 
USD) per person. Fund income not appropriated to the 
dividend (or inflation proofing) has, until recently, been 
reinvested. 

The Permanent Fund has successfully transformed a 
portion of state non-sustainable petroleum revenues 
into a sustainable financial asset that can produce 
an annual flow of income for future generations of 
Alaskans. By diverting a portion of current petroleum 
revenues from the annual budget cycle, it has also 
helped to constrain the growth of public spending and 
moderated the economic cycles generated by price 
sensitive fluctuating oil revenues. The current success 
of the fund can be attributed to a number of factors. 

First, management of the fund is largely independent 
of the other branches of government. The governing 
corporation has a clearly defined and narrow purpose 
which is to manage the portfolio to generate income 
for the state. It has no role in two challenging  political 
questionsȃhow much revenue to extract from the 
 production of petroleum, and how to spend the earn-
ings the fund produces. 

Second, the fund is not a development bank. Alaska has 
collected more oil revenues than originally anticipated 
and has taken advantage of the occasions when rev-
enues were high to create programs that have deflect-
ed pressure on the fund to take on the role of fostering 
economic development through capital investments in 
the state. These programs have included a number of 
agencies--including the Alaska Renewable Resources 
Corporation, Alaska Industrial Development and Export 

Authority (AIDEA), the Alaska +ousing Finance Corpora-
tion (A+FC), the Alaska Science and Technology Foun-
dation, the Alaska Energy Authority, and the Alaska 
Aerospace Development Corporationȃdesigned to 
promote economic development in the state. Conse-
quently, there has been limited pressure to Ȋput the 
fund to workȋ building the Alaska economy. 

Third, only about 10 percent of the petroleum revenue 
stream has been constitutionally dedicated to the fund. 
This has left 90 percent for the legislature and gover-
nor to spend on expanded government programs and 
reduced taxes for businesses and households. 

Fourth, there is a continuing perception that the state 
wasted its original bonanzaȃa USD 900 million  bonus 
payment collected from producers in 1968 at a time 
when the state budget was only USD 150 million. 
Consequently, there is pressure to deposit any new 
windfalls into the Permanent Fund, where they will be 
safe from wasteful spending. 

Fifth, the fund has a policy of not investing in Alaska. It 
looks worldwide to build a portfolio to maximize long 
term return on investment adjusted for risk. In this way 
it avoids any political pressure to funnel money into 
particular investments favored by powerful individuals 
or groups or to invest in Alaska projects that produce a 
non-monetary benefit rather than a financial return. 

Sixth, the Permanent Fund corporation is probably the 
most highly respected institution in the state. Opera-
tional transparency adds to confidence in the corpora-
tion. Board meetings are open to the public and held 
in communities throughout the state. The corporation 
publishes a clearly written annual report, produces 
educational materials for Alaskans, and maintains a 
speaker’s bureau. One can access a current list of port-
folio holdings on a daily basis, the value of the fund, 
and detailed minutes of past board meetings from the 
corporation web site. It reports annually to the legisla-
ture. Finally, because Alaska is a small state, the board 
members are widely known in their communities. 

Second guessing the investment decisions of the cor-
poration is not a popular public pastime even in times 
when financial markets are down. The attention of the 
public is concentrated on the issue of how to collect the 
Ȋfair shareȋ of petroleum wealth from the companies 
producing oil in the state (a never ending political de-
bate). Once the wealth has been converted to financial 
assets, the public feels confident that these assets will 
be professionally managed for their benefit. 

And finally, the Permanent Fund dividend has created 
a constituency protecting the fund. (This constituency 
is a proxy for future Alaskans whose voices cannot be 
heard today.) Alaskans have come to expect the annual 
dividend and react very poorly to any suggestions for 
changing the way the Permanent Fund is managed. 
Most Alaskans feel that individuals can benefit more 
from deciding themselves how to spend at least a 
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 portion of the public wealth rather than allowing the 
government to decide on their behalf. And many feel 
that since the oil production is on land owned by the 
state, they have a right, as individuals, to an annual 
dividend payment. 

Although the Permanent Fund has accumulated an 
impressive balance over its 40-year life, looking ahead 
it faces its biggest challenges as Alaska transitions away 
from a petroleum based economy. Alaska has relied 
almost entirely on petroleum revenues to fund govern-
ment (about 90 percent) for 45 years. But now oil 
production is only 25 percent of its 1989 peak level, and 
although rising oil prices offset declining production for 
many years, current oil revenues alone can no longer 
fund public needs. And since the state economy has not 
been able to develop an alternative tax base to replace 
petroleum, earnings of the Permanent Fund will need 
to begin to help funding government. 

This transition from Ȋsavingȋ to Ȋspendingȋ has  created 
two questions that the state has not been able to 
resolve for several years, but answers to which become 
more critical as time passes. 

The first question is how much to draw from the fund 
to spend each year. Most residents recognize the need 
to balance the needs of the current generation with 
future Alaska residents who also have a right to the 
public wealth. +owever, it is easier to see and politi-
cally tempting to respond to the needs of the current 
generation compared to future Alaskans.

A simple spending rule would impose some discipline 
against the tendency to overspend in the present. Such 
a rule could be based on a percentage of fund value or 
it could be a specific amount adjusted over time based 
on inflation, population, and other variables. But the 

rule should recognize that as long as the state is col-
lecting current petroleum revenues it should continue 
to save a share as it has in the past. So in a transition 
period until there is no petroleum left to produce, 
 saving should continue in the same fashion as the last 
45 years. 

The second question is how much of the annual draw 
to continue to allocate to the dividend and how much 
to make available to fund government spending. 
Unfortunately, a large share of dividend recipients feel 
that the sole purpose of the Permanent Fund is to pay 
the dividend. For them the fund is not a saving account 
but rather an income distribution fund. In fact, many 
Alaskans now incorrectly refer to the fund as the Alaska 
Dividend Fund. 

But maintaining the historical practice of using half 
the earnings of the fund to pay the annual dividend 
while leaving half to pay for government programs has 
led to significant budget shortfalls, covered by draw-
ing down the balances in savings accounts outside the 
Permanent Fund. Now that those balances have been 
depleted, the state must decide among significant cuts 
to public programs, the introduction of new taxes, or a 
reduction in the size of the annual dividend (or perhaps 
all three) to balance the budget.

Unfortunately the easiest option politically might be 
increasing the annual draw from the Permanent Fund 
above the sustainable level. If that were to happen the 
transition from Ȋsavingsȋ to Ȋspendingȋ would result in 
the ultimate depletion of the fund with dismal conse-
quences for the ability of the Alaska economy to sustain 
itself. 

1 2020 Annual Report, Alaska Permanent Fund Corporation.
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 The Canadian 
North
 

Northern Canada is com-
prised of the three Northern 

Territories, Yukon, Northwest 
Territories and Nunavut. The population of North-
ern Canada in 2018 was 124 thousand people, with 
the population of Northwest Territories being the 
highest and that of Nunavut the lowest. Tradition-
ally, resource extraction has been the major activity 
in the  Canadian North, but over the period from 
2008 to 2017, an important transition took place 
where the central position of resource extraction 
was eclipsed by the Public sector, including public 
administration, health and education. Mining and 
in particular diamond extraction has continued to 
have a strong position in the economy, whereas oil 
and gas production declined to marginal levels in 
2017. 

Economic structure
The two largest industries in Northern Canada 
are Mining and quarrying (excluding oil and gas 
extraction) and Public administration and defense 
(Table 4.2). These industries were roughly equal in 
size in 2017, each constituting close to 20 per cent 
of Northern Canadian GRP. The next three larg-
est industries are Real estate, rental and leasing 
(10.9 per cent), Construction (9.4 per cent) and 
+ealth care and social assistance (7.8 per cent). The 
contribution of the Oil and gas industry to GRP was 
marginal in 2017, in contrast to its scale a decade 
earlier of about 8 per cent of GRP.1 

Resource extraction has been a feature of Canada’s 
northern economy for centuries and has included 
fishing, hunting and trapping across the north, 
whaling in Nunavut, the 1898 Klondike Gold Rush, 
the discovery of oil at Norman Wells in the 1920s, 
mining for gold, silver, lead, zinc and copper and, 
recently, the discovery of diamonds in the North-
west Territories in the 1990s. Both the Mining 
and the Oil and gas industry have been important 
sources of economic activity for a long time, being 
major determinants of migration from southern 
regions and of exports from Northern Canada.

+owever, resource extraction has declined as a 
share of economic activity in Northern Canada in 
recent years. In 2008, during the 2007-2009 global 
recession, Mining and Oil and gas extraction to-
gether constituted 28.8 per cent of Northern Cana-
dian GRP.2 At this time, it was the largest source of 
economic activity in the region. The recession saw 
rapid declines in commodity prices, particularly for 
oil and gas. As the global economy and commod-
ity prices recovered, the share of Mining in GRP 
approached its pre-crisis level by 2017. In contrast, 
the Oil and gas industry entered a state of steady 
decline even as the global economy expanded. On 
top of this, the production was hard hit as an oil 
pipeline was shut and reduced supply markedly, 
so that petroleum income contributed negligibly 
(0.1 per cent) to GRP in 2017. The declining trend 
reflects both weakness in commodity prices in later 
years and shrinking production (Figures 4.11-4.13).
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Table 4.2. Value added1 by industry. Arctic Canada. 2015 
and 2017

2015 2017

 
Mill.  
CAD

Per  
cent

Mill.  
CAD

Per  
cent

Agriculture, forestry and logging 24.7 0.3 27.2 0.3
Fishing, hunting and trapping 7.9 0.1 25.7 0.3
Oil and gas extraction 143.2 1.5 7.6 0.1
Mining and quarring 1 601.5 16.8 2 023.8 19.8
Electricity generation, 
transmission and distribution 156 1.6 151.5 1.5
Natural gas distribution, water 27.3 0.3 29.2 0.3
Construction 969.3 10.2 964.8 9.4
Manufacturing 48.2 0.5 44.8 0.4
Wholesale trade 176.2 1.9 209.6 2.0
Retail trade 428.7 4.5 434.1 4.2
Transportation and warehousing 435.3 4.6 407.5 4.0
Information and cultural 
industries 235.4 2.5 311 3.0
Finance and insurance 242.4 2.5 244.6 2.4
Real estate and rental and 
leasing 1 035.3 10.9 1 114.2 10.9
Professional, scientific and 
technical services 224.8 2.4 208.9 2.0
Management of companies and 
enterprises 54.3 0.6 32.8 0.3
Administrative and support, 
waste management 159.9 1.7 155.9 1.5
Educational services 603.9 6.3 626.5 6.1
+ealth care and social assistance 710.1 7.5 799.7 7.8
Arts, entertainment and 
recreation 25.8 0.3 31.2 0.3
Accommodation and food 
services 200.7 2.1 234.2 2.3
Other services (except public 
administration) 121.1 1.3 132.2 1.3
Public administration 1 887.4 19.8 2 010.6 19.7
Total 9 516.5 100.0 10 224.7 100.0
1 At basic prices net of taxes and subsidies.



Economic growth
Current dollar measures of GRP allow for examina-
tions of the composition of the northern economy 
across industries and sectors but can present less 
than ideal measures of economic growth because 
price changes can obscure changes in scale of 
production. To account for this, measures of real 
GRP remove the effect of price changes, allow-
ing for a more appropriate measure of growth in 
economic volume. +owever, measures of real GRP 
are typically not comparable based on their level 
values and are presented as indexes or growth 
rates. And, often, real GRP measures are examined 
over longer periods to help mitigate the effects of 
year-to-year fluctuations when looking at longer 
term trends. 

Between 2000 and 2019, Northern Canada’s real 
GRP increased by an average of 2.5 per cent per 
year with the fastest growth occurring in the early 
2000s and in 2007 as a result of rapid increase in 
the diamond industry (Figure 4.8, Figure 4.11). Con-
sistent with the global recession occurring at the 
time, the Northern Canadian economy contracted 
in 2008 and 2009, and also had weak years in 2011, 
2015 and 2019. The weak years held back growth 
so that from 2008 to 2017 the average annual 
growth rate was 1.3 per cent. This is roughly half 
the growth rate of the overall period.

Primary or extractive industries increased from 
2015 to 2017, mainly driven by a marked increase 
in Mining (excluding oil and gas), and also support-
ed by Fishing, hunting and trapping, which tripled 
its modest contribution to regional GRP (Table 4.2, 
Figure 4.9). Within secondary industries, Construc-
tion and Manufacturing both declined somewhat. 
Construction represents a considerable share of 
the total economy (9.4 per cent). Manufacturing 
is, however, a minor industry with only 0.4 per 
cent of GRP in 2017. The largest single activities 
in Manufacturing are chemical industry and food 
 processing. 

Public services sustained its role in the economy, 
whereas private services slightly declined. Retail 
trade and Transportation, in particular pipeline 
transportation, contributed to this decline.

While GRP indicates the total value of goods and 
services, household disposable income represents 
the value of private household’s incomes from 
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Figure 4.9.  Value added by main industry. Arctic Canada. 
Per cent of GRP. 2015 and 2017
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Figure 4.10. Gross regional product (GRP) per capita and 
DisSosabOe Income of +ousehoOds �DI+� Ser 
capita. Arctic Canada. 2018. 1 000 USD-PPP
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 employment and self-employment, net interest 
and dividend income, plus net transfers from other 
sectors. The majority of transfers from other sec-
tors are payments from governments as pensions 
and social security. Transfers made to other sec-
tors are essentially taxes paid to governments.

GRP per capita and household disposable income 
per capita in Northern Canada are both higher 
than in Southern Canada (Figure 4.10). In 2018, 
GRP per capita in Northern Canada was 75 000 
USD-PPP, which was 50 per cent higher than GRP 
per capita in Southern Canada. This partly reflects 
price differentials and partly differences in industry 
structures. Prices for goods and services in North-
ern Canada can be higher than in Southern Canada 
due to extended transport distances as well as 
more limited infrastructure. This is particularly the 
case for Nunavut where communities are not con-
nected by all-weather roads. Further, the Northern 
Canadian economy is also more concentrated in 
mineral extraction and public services provision 
than the south, both activities with relatively high 
wage rates. 

+ousehold disposable income at 30 000 USD-PPP 
in Northern Canada in 2018 was also higher than in 
the south, but not by the same extent as GRP per 
capita. In 2018, Northern Canadian household dis-
posable income per capita was 17 per cent higher 
than in Southern Canada (26 000 USD-PPP). Be-
sides disposable income, households also benefit 
from public services through education and health, 
An example of adjusting the DI+ for public services 
is shown for Northern Canada in Box 4.2. 

As with GDP per capita, the relatively higher values 
for Northern Canada result from relatively higher 
prices as well as a different industry structure from 
Southern regions. 

Petroleum and mining
Canada produces lots of oil and gas, but little in the 
Arctic. There is however, some oil production in the 
Northwest Territories

The volume of oil production (Figure 4.12) and 
natural gas production (Figure 4.13) in Northern 
Canada have been in decline for most of the 21st 
century. The declining output volumes mean that 
for oil and gas extraction to maintain its share of 
economic activity, the price of oil and gas needs 
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Box 4.2: Adjusting Disposable income for 
subsistence production and consumption of 
public services
+ousehold disposable income per capita is often used 
as an approximate measure of household material 
well-being because it represents, on average, how 
much consumption persons within a region can un-
dertake without having to sell assets or take on debt. 
+owever, household disposable income measures do 
not take into account subsistence activities, which can 
be an important source of food in remote northern 
communities. And, where governments provide 
important services, particularly education and health 
care, the total value of consumption undertaken by 
households can exceed the privately received dispos-
able income. This occurs either when the taxes used 
to pay for government provided services such as 
health and education are raised from businesses, or 
when transfers from a different jurisdiction are used 
to support government programs.

Estimates for the value of subsistence activities in 
Northern Canada are not available, but it is pos-
sible to account for the difference in consumption 
levels due to government provided services. To do 
so, a measure called adjusted household disposable 
income that takes into account in-kind transfers from 
government can be calculated. This raises the value 
of household income and household consumption 
equally. On a per-capita basis, adjusted household 
disposable income was CAD 62 298 in Northern 
Canada 2017, about 50 per cent higher than the 
CAD 41 354 adjusted household disposable income 
in Southern Canada, and similar to the size of the 
difference in GRP per capita between Northern and 
Southern Canada

Conventional and adjusted Disposable Income of 
+ousehoOds �DI+� Ser caSita� &anada� �����  
Canadian dollars (CAD)
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Notes: Gross regional product is measured at market prices to enable 
consistency with household sector estimates. 
Other charts and tables use measures of Gross domestic product at 
basic prices



to increase to offset the reductions in production. 
During the early years of the 2000s, rising com-
modity prices buoyed current dollar measures 
of oil and gas extraction in GDP. +owever, as the 
commodity boom ended, and as commodity prices 
cycled down, the value of oil and gas extraction in 
Northern Canada declined. 

From 2016 to 2018, the Norman Wells Oil Pipeline 
was shut because of safety concerns, and as a 
result, production at Norman Wells was suspended 
and Arctic Canadian oil supply almost came to a 
halt, as is visible from the marginal level of income 
in Oil and gas in 2017 (Table 4.2).

In 2016, the federal government announced that 
Canadian Arctic offshore, including areas offshore 
of Northwest Territories, is indefinitely off limits to 
new offshore oil and gas licensing to be reviewed 
every five years. The first five-year review is due in 
2021.3

Despite the value of diamond production not 
increasing in over a decade (Figure 4.11), diamonds 
continue to make a major contribution to the 
economy of the Northern Territories. A majority of 
the diamonds mined in Canada are produced in 
the Northwest Territories and the diamond mines 
currently in production in the Northwest Territories 
are characterized by high grade deposits which in-
crease their economic viability. Only a few compa-
nies are processing diamonds in Northwest Territo-
ries and most of the diamonds from the Northwest 
Territories are exported outside Canada as rough 
or un-worked diamonds. This trade constitutes the 
majority of Canada’s trade with the Netherlands 
and is a major determinant of northern export 
performance.

The diamond industry has had a positive impact on 
other sectors in the economy of Northern Canada, 
including exploration, which has been carried out 
to some extent in Nunavut as well as in Northwest 
Territories. Foreign investors generally consider 
Canada, including the Northwest Territories, more 
attractive from both a geopolitical and investment 
risk perspective than many other diamond produc-
ing countries. +owever, it is expensive to construct 
and maintain diamond mines in the Northwest 
Territories as a number of factors contribute to 
high construction and maintenance costs including 
a harsh climate, transportation on ice roads, and 
environmental commitments.

The territories
The three Northern Canadian Territories combined 
accounted for 0.3 per cent of the total Canadian 
population and 0.5 per cent of Canadian GRP in 
2017. These sparsely populated territories have 
private sector economies that are smaller than 
the provinces of Southern Canada and dispersed 
populations where service delivery is expensive. 
As a consequence, it is challenging for territorial 
governments to raise sufficient revenue through 
taxation to allow for commensurate service levels 
for territorial residents with their southern com-
patriots, and transfers from the Federal Govern-
ment constitute an important source of territorial 
government revenue. In 2017, transfers from the 
Federal Government accounted for 88.3 per cent of 
total public revenues in Nunavut, 80.3 per cent in 
Yukon and 64.8 per cent in Northwest Territories. 
These shares are considerably higher than the 21.2 
per cent average across the provinces of Canada 
(Table 4.3).

7abOe ����  Basic Indicators� Northern &anada� ����

Yukon
Northwest 
Territories Nunavut

Population  39 670  44 890  37 550 
GRP at basic prices (Mill. CAD)  2 780  4 480  2 970 
Real GRP annual growth rate 
2012-2017 0.6 2.2 5.2
Share of Northern Canadian GRP  27.2  43.8  29.0 
Percent of territorial government 
revenue from federal transfers  80.3  64.8  88.3 
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The Northwest Territories has the highest GRP and 
GRP per capita across the territories while  Nunavut 
had the second highest and Yukon the lowest in 
2017. The high GRP of the Northwest Territories 
reflects the high levels of mining, above all of 
 diamonds, and also its oil and gas industry. 

The Public sector has been rising in importance 
over the past decade and is larger than resource 
extraction as a source of economic activity in the 
Northern Canadian economy in 2017. The Public 
sector is a special aggregation of Public administra-
tion and defense as well as the publicly provided 
portion of economic activity from other industries, 
such as Education and +ealth care and social as-
sistance. Together, the Public sector accounted 
for 33.6 per cent of Northern Canadian GRP in 
2017. This makes the Public sector larger than any 
individual industry and larger than the entire goods 
producing side of the Northern Canadian economy. 

The provision of public sector services increased 
steadily over time, rising from a share of economic 
activity roughly equal to Mining, quarrying and oil 
and gas extraction in 2008 to become the larg-
est source of economic activity in 2017. Between 
2008 and 2017, the current Canadian dollar value 
added in Mining, quarrying, oil and gas extraction 
declined by an annual average of 1.9 per cent while 
the value added of Public sector increased by 4.6 
per cent per annum. As a result, the contribution 
of Public sector in Northern Canada’s GRP rose by 
6.3 percentage points from 27.3 per cent in 2008 
to 33.6 per cent in 2017. Over the same period, the 
share of GRP from Mining, quarrying and oil and 
gas extraction declined by 8.9 percentage points to 
19.9 per cent in 2017. 

The effect of the transition occurring within North-
ern Canada’s economy is a reorientation of activity 
away from the Business sector to the Public sector. 
The transition resulted from a combination of weak 
growth in Mining, quarrying, oil and gas extraction 
which held back business sector growth, in paral-
lel with strong Public sector growth. In effect, the 
Business sector saw moderate growth, but was hin-
dered by weak growth from resource extraction. 
The public sector expanded at a more rapid rate, 
and this lead to it becoming the central feature of 
the Northern Canadian economy in 2017.

Figure 4.11. Diamond production. Arctic Canada. 
1998-2019
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Source: Natural Resources Canada. Annual Statistics of Mineral 
Production. 

Figure 4.12. Oil production. Arctic Canada. 1998-2019
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Source: Canadian Association of Petroleum Producers. 

Figure 4.13. Natural gas production. Arctic Canada. 
1998-2019
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Source: Canadian Association of Petroleum Producers. 
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the largest industrial growth was in the Mining, 
quarrying and oil and gas extraction combined, 
while in Yukon, the largest industrial growth rate 
came from Information and cultural industries. 
Manufacturing declined in all three territories while 
Public administration, Education and +ealth care 
and social assistance increased (Figure 4.14). 

Notes
1 Glomsrød, S., G. Duhaime and I. Aslaksen (2017): The Economy 

of the North 2015. Statistics Norway, SA 151
2 Glomsrød, S., G. Duhaime and I. Aslaksen (2017): The Economy 

of the North 2015. Statistics Norway, SA 151
3 Canada Energy Regulator (2020): Provincial and Territorial 

Energy Profiles – Canada, https://www.cer-rec.gc.ca/nrg/ntgrtd/
mrkt/nrgsstmprfls/cda-eng.html

Figure 4.14.  Value added in selected industries. Arctic Canada. 2012-2017. Mill. CAD
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The transition from resource extraction to the pub-
lic sector in Northern Canada is reflected in real 
terms and in current dollar terms. That the change 
occurs in real and current dollar terms indicates 
that the change in the share of activity from Min-
ing, quarrying and oil and gas extraction is not 
due solely to weak mineral and energy prices, but 
suggests a more permanent adjustment is taking 
place.

Across the Northern Canadian economies, Nunavut 
had the strongest growth between 2012 and 2017, 
Northwest Territories the second strongest and Yu-
kon the weakest growth (Table 4.3). The industrial 
growth rates were the strongest on the goods side 
of Nunavut’s economy. For Northwest Territories, 
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Faroe Islands
Faroe Islands is a self-governing nation within the 
Kingdom of Denmark. The Government of the 
Faroe Islands has legislative and administrative 
responsibility in a wide range of areas mentioned 
in the +ome Rule Act such as the conservation 
and management of marine resources, protection 
of the environment, continental shelf resources, 
external trade relations, financial policy, business 
regulation, taxation and customs, energy, transport 
communications, emergency preparedness, social 
security, culture, education and research.1 

Faroe Islands had 52 080 inhabitants by  -anuary 
2020 of which 22 000 live in the capital region 
of Tµrshavn. The livelihood has throughout 
 history been based on the ocean and the marine 
 resources. It still is, and Faroe Islands has built up 
businesses and  expertise within fisheries, aqua-
culture and marine engineering.

Table 4.4 shows GRP or value added by industry 
in 2015 and 2018. Total income of the economy 

 increased by 16 per cent during this period. Income 
in Fisheries also increased but only at half that 
rate, reducing its share of GRP from 12.5 per cent 
in 2015 to 11.7 per cent in 2018. Fisheries and fish 
farming generated 19.2 per cent of total income 
in 2018. In addition to these major contributions 
to GRP the fisheries cluster creates activity and 
gene rate income in Fish processing and marine 
industry. Other manufacturing industries than Fish 
processing increased more than twice the average 
growth in the period. 

Fisheries is the largest single industry in Faroe 
 Islands, but two industries are about to  challenge 
its position. Aquaculture is rapidly growing, 

Table 4.4. Value added1 by industry. Faroe Islands. 2015 
and 2018

2015 2018

 
Mill.  
DKK

Per  
cent

Mill.  
DKK

Per  
cent

Fisheries 1 885 12.5 2 040 11.7
Aquaculture 803 5.3 1 310 7.5
Agriculture, mining and quarrying 36 0.2 53 0.3
Manufacture of food products 
and beverages 1 083 7.2 1 027 5.9
Other manufacturing 468 3.1 634 3.6
Electricity, gas and water supply 383 2.5 370 2.1
Construction 839 5.6 1 501 8.6
Wholesale and retail trade, hotels 
and restaurants 1 665 11.1 1 885 10.8
Transportation and storage 1 267 8.4 1 404 8.1
Information and communication 428 2.8 445 2.6
Finance and insurance 553 3.7 538 3.1
Real estate and renting 1 617 10.7 1 541 8.8
Public administration 730 4.8 819 4.7
Education 840 5.6 939 5.4
+ealth and social work 1 611 10.7 1 906 10.9
Other service activities 847 5.6 1 018 5.8
Total 15 053 100.0 17 429 100.0
1 At basic prices net of taxes and subsidies. 

Tµrshavn. Photo: �sne Vigran

Photo: �sne Vigran
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 increasing by 63 percent over the period and with 
a large potential for further growth, in terms of 
natural conditions and market potential based on 
good environmental reputation. The other indus-
try is Construction with the highest growth among 
all industries (79bper cent) during 2015 to 2018. 
The high construction activity is to a large extent 
a result of the largest infrastructure  project so far 
in Faroe Islands. In 2014 the parliament2 decided 
to build subsea tunnels connecting several islands 
and the first tunnel opened in December 2020, 
whereas another tunnel is under construction. This 
infrastructure investment has been a strong driver 
behind growth in Construction during 2015-2018. 

+ealth and social services increased slightly more 
than the total economy, raising its share in GRP 
from 10.7 to 10.9 per cent in 2018. Education and 
Public Administration increased as well, but some-
what less than the economy at large. 

Real growth has been strong in the period 2013- 
2016 with annual growth rates of 8-9 per cent, 
followed by a moderate 3 and 1.4 per cent growth 
respectively in 2017 and 2018 (Figure 4.15). 

GRP represents total income generated by the 
regional economy and by 2018 the GRP per capita 
was 58 000 USD measured as purchaser price pari-
ties (PPP), which indicates the capacity of the whole 
economy to consume or save. Disposable income 
of households depicts the share of GRP allocated 
to private households after taxes and subsidies 
and represents the maximum level of household 
consumption that is possible without having to 
take up loans or sell assets. In 2018 the disposable 
income of households at 21 000 USD-PPP made up 
36 per cent of GRP (see Figure 4.17).

Natural resources 
Fisheries are the backbone of the economy. I 2020 
export of fish products contributed 92 per cent to 
the total commodities export value. Figure 4.18 
shows development in catches by main species 
during 2008-2018. In recent years, blue whiting 
has been the dominating catch in terms of volume. 
+owever, catches fell drastically during 2009-2011 
and only reached its former catch level towards 
2014 before increasing further towards 2017-
2018. The dramatic decline was followed up with 
an agreement between the coastal states of EU, 
Norway, Iceland and Faroe Islands on a long-term 

plan to increase the recruitment and re-establish a 
sustainable stock. 

The catch of mackerel was negligible until 2010 
when the species migrated further into  northern 
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Figure 4.16. Value added by main industry. Faroe Islands. 
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waters due to a substantial rise in the sea 
 temperature. Catches increased and peaked at 
nearly 150 000 tonnes by 2014, before stabilizing 
somewhat below that level towards 2019. Figure 
4.19 shows the value of fish export by main spe-
cies during 2008-2019. Blue whiting is dominating 
in volume and mainly used for fish meal or fish 
oil, contributing relatively modest to the value of 
fish export. The processing of blue whiting is less 
labour intensive than processing of fish for food, 
and employment in Fish processing industry has 
remained relatively stable through 2015-2019.

Farmed salmon represents by far the largest ex-
port value. Aquaculture is vital in future supply of 
fish products as the potential for wild fish harvest-
ing is limited on a global basis. Being a natural 
feeding ground for the stock of Atlantic salmon, 
the environment of Faroe Islands is well suited for 
fish farming with clean and temperate sea waters 
and sheltered fjords. The main species are Atlantic 

salmon and Rainbow trout. The export value of 
salmon has increased almost every year since 2008 
and contributed 43 per cent to the total export 
value of fish products by 2020, far more than any 
other fish product (figure 4.19). 

The energy system is to a large extent fossil based, 
but the Faroe Islands are developing their potential 
for renewable energy. In 2019, 59 per cent of elec-
tricity was oil based, 27 per cent from hydropower 
and 14 per cent from onshore wind. Onshore wind 
was planned to increase further. +owever, opposi-
tion was increasing towards further loss of nature 
and attractive landscapes. More recently, plans for 
further investments in onshore wind energy has 
been reoriented from land based to offshore wind 
production, near Tµrshavn, with capacity to replace 
5 onshore wind farms. The dominant producer of 
electricity is SEV, a company owned by the munici-
palities in Faroe Islands. 

Of total oil consumption the fishing fleet is the 
largest user with 29 per cent, electricity production 
uses 17 per cent and road vehicles 12 per cent. The 
production of wind power increased from 4.2 per 
cent of total electricity production in 2005 to 14 per 
cent in 2019. The government has ambitious goals, 
aiming for 100 per cent green electricity produc-
tion by 2030. The potential for further renewable 
 capacity growth is large, both for wind and tidal 
power.

The first licensing round for petroleum exploration 
in the Faroe Islands was held in 2000. +owever, 
so far commercially viable discoveries have not 
been made. The Faroese economy has, however, 
benefited from the demand for supply services 
from mechanical industries and transportation 
during exploration activity. The Danish parliament 
decided to halt all new exploration for oil and gas 
in the North Sea and phase out petroleum produc-
tion by 2050. Faroe Islands have self-governance 
in management of natural resources. Faroe Islands 
has signaled that they will continue exploration. 
Significant oil and gas fields have been discovered 
outside the Shetland Islands, only a few kilometers 
from Faroe Island’s maritime border. Faroe Islands 
opened a 5th oil and gas licensing round in 2019 in 
parallel with a UK announcement. 

Notes
1 https://www.government.fo/en/foreign-relations/constitution-

al-status/
2 T+E PRO-ECT - P/F Eysturoyar- og Sandoyartunnil (estunlar.fo)
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Arctic Finland
Northern Finland consists of the sub-regions 
Lapland, Kainuu and Northern Ostrobothnia with a 
total population of 662 000 in 2019. The manufac-
turing industry is highly developed and integrated 
in the global economy although the dominance of 
the electronic industry with the large-scale pro-
duction of mobile phones is history. From 2015 to 
2018 GRP increased by 11 per cent. The highest 
growth occurred in Mining and quarrying, raising 
its income by 200 per cent from 2015 to 2018. 

Within manufacturing, Metal industry including 
basic metals and metal products is the most im-
portant activity, contributing 10.4 per cent to GRP 
in 2018 (Table 4.5). +owever, growth from 2015 
to 2018 was as low as 3.5 per cent, far below the 
average growth of 11 per cent. In contrast, Wood 
and wood products, Paper and printing and Other 
manufacturing saw growth around 25-28 per cent 
during the period. All in all, manufacturing indus-
tries generated 17 per cent of total income in 2018, 
about the level prevailing after the peak level of 
26.6 per cent before the drastic decline in the elec-
tronics industry (see ECONOR III). Among goods 
producing activities we find the production of snow 
mobiles at the factory in Rovaniemi, exporting to 
Nordic regions and Russia.1 

Construction had a larger than average growth, 
raising income by 27 per cent and contributing 8.3 
per cent to GRP in 2018. Utilities containing pro-
duction and distribution of electricity, gas and heat 
and a range of other services increased by 23 per 
cent, twice the growth of the economy at large. 

Trade and Transportation had less than average 
growth, at 6 and 9 per cent respectively. The sector 

Other private services generally had lower growth 
around or below the growth in the economy at 
large, except Accommodation and food services 
and Information and communication. The growth 
in tourism was an important driver behind growth 
in income of hotels and restaurants (see Chapter 
7). There was zero growth in the knowledge-based 
industry of Professional, scientific and technical 
services, reducing its share in GRP from 4.1 to 3.7 
per cent. 

Table 4.5. Value added1 by industry. Arctic Finland. 2015 
and 2018

2015 2018

 
Mill.  
euro

Per  
cent

Mill.  
euro

Per  
cent

Agriculture and hunting activities 190 1.0 165 0.8
Forestry and fishing 638 3.5 692 3.4
Mining and quarrying 194 1.1 584 2.9
Wood and wood products 178 1.0 222 1.1
Paper and printing industries 321 1.8 408 2.0
Metal industry 2036 11.2 2108 10.4
Other manufacturing 556 3.0 712 3.5
Utilities 598 3.3 735 3.6
Construction 1310 7.2 1669 8.3
Wholesale and retail trade 1323 7.3 1406 7.0
Transportation and storage 783 4.3 853 4.2
Accommodation and food service 
activities 325 1.8 417 2.1
Information and communication 427 2.3 547 2.7
Finance and insurance 322 1.8 340 1.7
Real estate services 278 1.5 291 1.4
Rental and operation of dwellings 2087 11.4 2307 11.4
Professional, scientific and technical 
services 753 4.1 755 3.7
Administrative and support services 512 2.8 580 2.9
Public administration and defence� 
compulsory social security 1375 7.5 1324 6.6
Education 1236 6.8 1238 6.1
+ealth care and social work services 2221 12.2 2199 10.9
Other service activities 582 3.2 632 3.2
Total 18 243 100.0 20 185 100.0
1 At basic prices net of taxes and subsidies.
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Figure 4.20 shows real growth in GRP during 2000- 
2018 assuming fixed prices, thus reflecting annual 
volume growth rates and the real GRP index. After 
the financial crisis 2008-2009 and the immediate 
bounce back in 2010, the annual growth rate was 
marginal or even below zero until activity picked 
up markedly in 2016 and 2017. The years of low 
growth in particular reflect the downscaling of 
the large electronics industry, mainly related to 
the production of the Nokia mobile phone – the 
flagship of the manufacturing industry. In 2018 
the annual growth rate was positive but marginal. 
Although the electronics industry collapsed with 
the mobile phone production, the industry has 
developed further within electronic network tech-
nology, contributing to high growth (28 per cent) in 
both Information and communication and Other 
manufacturing.

Figure 4.21 shows structural changes in the 
 economy during 2015-2018. The trend has been 
a notable increase in primary or extractive indus-
tries, above all due to the boost in Mining. The 
goods producing secondary industries containing 
Construction and Utilities in addition to manufac-
turing also increased in importance. Both private 
and public services reduced their shares in GRP.

Figure 4.22 compares GRP – total regional income 
– per capita and disposable income of households 
(DI+) per capita in Northern and Southern Finland. 
Both these indicators are lower in the Arctic region 
than in the rest of the country, however, the differ-
ence in DI+ per capita between Arctic and non-
Arctic regions is much smaller than the difference 
in GRP per capita. Disposable income per capita in 
Northern Finland in 2018 was 22 000 USD-PPP, cor-
responding to 52 per cent of GRP per capita gener-
ated in the region. In contrast, in 2005 the share of 
DI+ in GRP per capita was as high as 64 per cent 
(see ECONOR III).

Disposable income of households is total private 
income adjusted for taxes and transfers/subsidies. 
+owever, there is reason to assume that with rich 
wildlife outside the door the inhabitants in the 
northern regions have larger income from own 
produce of food from hunting, fishing and harvest-
ing than in the non-arctic regions. +owever, these 
values are difficult to measure and not included 
in national account data of DI+. Another relevant 
adjustment of the DI+ relates to received value of 

in-kind services, for instance as unpaid education 
and health services. By convention these are not 
included either, however, this income flow can be 
estimated. A pilot example of adjusted DI+ per 
capita with respect to the value of in-kind services 
like health and  education is presented for Northern 
Canada in Box 4.2.

Minerals2

The mining industries tripled its income from 2015 
to 2018 and a driving force in global markets has 
been demand for metals and minerals used for 
batteries, fuel cells and electronic devices relevant 
for the green transition.

Lapland’s Kemi mine is the only cromite mine in 
the EU. Chromite is used in alloys for hardening 
and corrosion resistance, practically indispensable 
in the production of ferrochromium used in stain-
less steel for construction. 

Figure 4.22. Gross regional product (GRP) per capita and 
DisSosabOe Income of +ousehoOds �DI+�� Arctic 
Finland. 2018. 1 000 USD-PPP
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In Lapland there is also some nickel production in 
the Kevitsa mine. Nickel is used in chemical and 
aerospace industries and for batteries and fuel 
cells. The Kevitsa mine also extract copper for use 
in construction and electrical and electronic in-
dustries. The mine also produces a small amount 
of palladium, mainly used by the car industry for 
catalytic converters.

There is some gold production in the Kittila Mine in 
Lapland. Gold is used for jewelry and as monetary 
reserves, besides being a catalyst in industrial pro-
cesses. There is a small platinum production in the 
Suhanko mine in Lapland.

Northern Finland has mineral reserves that are 
suitable for emerging industries, however, the 
seemingly empty areas is home to Sámi rein-
deer herders and the mining adds to the existing 

 pressure from construction of roads, wind-parks, 
logging, and tourism. 

Energy
In 2018 hydropower dominated electricity supply 
in Kainuu (53 per cent) and Lapland (66 per cent) 
whereas in North Ostrobothnia wind power deliv-
ered 37 per cent of the regional electricity supply, 
slightly more than hydro power (34 percent). Ther-
mal power ranged from18 per cent in each of the 
Kainuu and Lapland regions to as much as a third 
in North Ostrobothnia.3 

The growth in onshore wind power has been 
moderate in comparison to in Northern Sweden.4 
The largest potential is along the west coast and 
offshore, however there is a moderate potential in 
most of the arctic region.5 Wind power investments 
have been encouraged with a feed-in tarif. +ow-
ever, subsidies are now being phased out. 

In contrast to arctic regions of Sweden and Nor-
way, Northern Finland tends to depend on imports 
of electricity. +owever, the +anhikivi 1 nuclear 
power plant in Northern Ostrobothnia commis-
sioned for 2028 will change the energy balance in 
Finland by adding capacity of national electricity 
supply by 10 per cent.6

Tourism
Arctic Finland has specialized in mass tourism at 
compact resorts, like Levi in North Lapland receiv-
ing 750 000 visitors per year, mostly for skiing7. 
There has also been a large increase in visitors in 
the months leading up to Christmas, reflecting the 
popularity of the Santa Claus Village in Rovaniemi. 
(see Chapter 7). Rovaniemi Airport is the third 
busiest airport in Finland after +elsinki and Oulu 
airports.

Notes
1 https://www.brp.com/en/about-us/our-locations/manufactur-

ing-facilities.html�content-Finland
2 USGS 2015. Mbendi (2019): https://mbendi.co.za/indy/ming/

mingsa.html Mineral Gallery (2019): http://www.galleries.com/
mineralsBbyBname.

3 Business Index North data compiled from data of Statistics 
Finland

4 bin2017B5BrenewableBenergyBinBtheBnorthBweb.pdf (busi-
nessindexnorth.com)

5 Finnish Wind Atlas - Maps of power production (tuuliatlas.fi) 
6 bin2017B5BrenewableBenergyBinBtheBnorthBweb.pdf (busi-

nessindexnorth.com)
7 https://www.levi.fi/en/info/general-information.html
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Greenland
Greenland is a self-governing nation within the 
Kingdom of Denmark. The Government of Green-
land has sovereignty and administration over the 
areas mentioned in the Self-Government Act such 
as education, health, fisheries, environment and 
climate.1

The population counted 56 081 in 2020 and popu-
lation growth has been low or negative after 2000, 
with falling birth rates and variable but net emi-
gration. However, from 2012 the decline in total 
 fertility is replaced by a relatively stable trend 
around 2.00 towards 2020.2

The economy of Greenland increased by 13 per 
cent from 2015 to 2018 (Table 4.6). Fisheries, enjoy-
ing favorable prices and good harvests increased 
by 23 per cent, contributing 17.5 per cent to GRP in 
2018. Greenland’s open sea fisheries of Northern 
prawns and halibut are Marine Stewardship Coun-
cil (MSC)3 certified as sustainable, requiring that 
politically determined quotas comply with biologi-
cal advice, a precondition for selling to many of the 
large buyers of fish and shellfish. 

Besides fisheries, Manufacturing, Construction and 
Transportation had growth rates above average. 

Manufacturing including fish processing saw 35 per 
cent growth, the largest income growth among our 
industry categories during 2015-2018.  Construction 
grew 32 per cent, reaching a share of 11.1 per 
cent of GRP in 2018. Income in extraction of raw 

 materials has been falling further, to only 0.4 per 
cent of the GRP in 2018. 

Figure 4.23 shows real economic growth, that is 
the volume growth assuming fixed prices of goods 

Table 4.6.  Value added1 by industry. Greenland. 2015 and 
2018

2015 2018

 
Mill.  
DKK

Per  
cent

Mill.  
DKK

Per  
cent

Agriculture and hunting 341 2.1 310 1.7
Coastal fisheries 709 4.3 878 4.7
Offshore fisheries 1 486 9.0 1 937 10.5
Other fisheries 334 2.0 418 2.3
Extraction of raw materials 86 0.5 76 0.4
Manufacturing 715 4.4 964 5.2
Utilities 549 3.3 408 2.2
Construction 1 557 9.5 2 051 11.1
Wholesale and retail trade 1 652 10.1 1 601 8.6
Transportation 1 274 7.8 1 529 8.3
Accomodation and food services 277 1.7 298 1.6
Finance and insurance 236 1.4 229 1.2
Real estate and rental services 1 147 7.0 1 229 6.6
Public administration 1 562 9.5 1 731 9.3
Education 989 6.0 1 008 5.4
Health services 743 4.5 832 4.5
Social services 1 144 7.0 1 343 7.3
Other services 1 628 9.9 1 697 9.2
Total 16 430 100.0 18 539 100.0
1 At basic prices net of taxes and subsidies.

Nuuk, Greenland. Photo: Tom Nicolaysen

Figure 4.23. GRP volume index and growth rate. Greenland. 
2000-2018
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Table 4.7.  Fisheries in Greenland. Value added1 2012-2018. 
Mill. DKK

2012 2013 2014 2015 2016 2017 2018
Coastal fisheries 759 685 782 709 865 867 878
Ocean fisheries 1 105 975 1 329 1 486 1 724 2 034 1 937
Other fisheries 257 240 285 334 453 388 418
Total 2 121 1 900 2 396 2 529 3 041 3 288 3 232
1 At basic prices net of taxes and subsidies.
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and services. After 2012 there has been a strong 
growth in several years, although negative or low 
growth also appear. 

Figure 4.24 sums up the economic changes in 
terms of shifts between main industry categories. 
Growth in fisheries has lifted primary production, 
and fish processing and construction raised the 
share of secondary (goods producing) industries, 
whereas public and in particular private services 
both contributed smaller shares of GRP in 2018 
than in 2015. 

Figure 4.25 compares the GRP per capita with 
Disposable income of households per capita in 

2018. Greenland has a GRP per capita more than 
three times the disposable income per capita, a 
bigger difference than for other Arctic regions, 
except  Arctic Russia. In comparison, the share of 
disposable income of households in GRP in Green-
land was 45 per cent in 2012 (see ECONOR III). 
Note, however, that disposable income does not 
include the in-kind benefits through public health 
and educational services, which might be consider-
able. Besides disposable income, households also 
benefit from public services through education 
and health services which represent 17 per cent of 
GRP. A modified approach to calculating disposable 
income by also including the value of in-kind public 
services is shown for Northern Canada in Box 4.2.

Figure 4.24. Value added by main industry. Greenland.  
Per cent of GRP. 2015 and 2018 
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Figure 4.25. Gross regional product (GRP) per capita and 
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Fisheries
There has been a favorable trend in fisheries 
mainly as a result of increasing fish prices, creating 
a booming economy and labour shortage, reduc-
ing unemployment from more than 10 per cent in 
2014 to less than 4 per cent in 2019.4 Prices in-
creased for the most important fish species Green-
land halibut, cod and above all prawns. The large 
income growth has induced significant investment 
in new open-seas vessels.5 The value of fish export 
made a jump for cod, halibut and above all prawns 
in 2019, falling back to the trend in 2020 (Figure 
4.27). 

Greenland has introduced a resource tax on their 
highly profitable fisheries to reflect that profit 
in fisheries above normal return on capital shall 
benefit the whole society. The tax rate increases 
with the market price. In good times the resource 
tax revenue benefits the whole society, however, 
in the case of a negative shock the tax revenue will 
fall markedly, adding to the strain from lower direct 
and indirect income losses in fisheries. Some pe-
troleumbased economies like Alaska and Norway 
have built up funds to buffer against price shocks 
or resource depletion, ensuring a sustainable 
source of revenue based on the resource extrac-
tion (see Box 4.1). 

Petroleum
So far there is no petroleum production in Green-
land, but according to US Geological Surveys 2008, 
Greenland has considerable undiscovered resour-
ces of 47 billion barrels of oil equivalents (bboe), 
of which oil is around 25 bboe and gas 22 bboe. 
+owever, the location of these resources provides 
challenges in terms of ice and storms, and the 
neighborhood of a pristine natural environment. 
Even if profitable discoveries are made, reserves in 
Greenland are not expected to be developed in the 
near future because the time lag between discover-
ies and production tend to be considerable in the 
Arctic.

Natural gas has been indicated by seismic surveys, 
but no findings have proven viable so far. Several 
petroleum companies have stopped their explora-
tion activities the last couple of years. Currently, oil 
and gas companies hold 15 licenses to explore in 
Greenland. While none of them is actively drilling 
at the moment, the license holders are actively 
 analyzing seismic data in preparation for future 

drilling. If petroleum companies start to expect 
higher future prices, Greenland’s oil and gas 
 activity could recover again.6

Minerals
Greenland potentially has many different min-
eral resources, such as coal, copper, gold, lead, 
 precious stones, rare-earth elements, uranium, and 
zinc.7 The Greenland Self-Government Authority 
has primary sovereignty over mineral resources. 
+owever, half of potential mineral revenues above 
DKK 75 million will be subtracted from the Danish 
block grant. 

The Aappaluttoq ruby and pink sapphire mine 
started production in May 2017, however, 2019 
and 2020 saw considerable deficits, but a surplus is 
expected in 2021, as the covid-19 pandemic slows. 
As of 9 April 2021, the large scale zinc mining 
 project at Citronen Fjord is approaching a complete 
set of permits, the last one will be applied for when 
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the financial process is successfully concluded. 
The Citronen Fjord zinc deposit is large, and the 
mine will be among the six largest producers in the 
world.8 

The Kvanefjeld (Kuannersuit) is considered one 
of the world’s major undeveloped deposit of both 
rare-earth elements and uranium. The prospects 
for mineral incomes, including from the Kvanefjeld 
potential, play a role in Greenland’s aspirations 
for independence, which depends on its capac-
ity to sustain the welfare level without receiving 
the block grants from Denmark. Environmental 
groups and local inhabitants oppose the planned 
disposal of waste from Kuannersuit, and there is 
also local concern about the potential radioactive 
dust precipitation on the local communities and 
surrounding grazing lands, and waters. The new 
coalition government (as of 24 April 2021) following 
the general elections on 6th April is based upon an 
agreement that there will be no uranium mining 
and to stop the Kuannersuit project.  Legislative 
measures will be taken to ban exploitation of 
 minerals containing radioactive materials.9

Tourism
Another potential source of increased income and 
tax revenue is the tourist industry. There is no road 
network in Greenland, and most visitors arrive 

by air. In 2015 the parliament decided to develop 
three airports, with Denmark contributing finance 
and guaranties for the two airports in Nuuk and 
Illulisat. 

In recent years the increase in number of visitors 
has mainly come as cruise arrivals. The number of 
cruise passengers increased from 24 thousand in 
2014 to 45 thousand in 2018, followed by a minor 
increase towards 2019, see Chapter 7. 

Notes
1 https://naalakkersuisut.gl/en/About-government-of-greenland/

About-Greenland/Politics-in-Greenland 
2 Fertility rate, total (births per woman) - Greenland _ Data 

(worldbank.org) https://data.worldbank.org/indicator/SP.DYN.
TFRT.IN

3 The MSC Fisheries Standard _ Marine Stewardship Council
4 Danmarks nationalbank: Strong growth, but reforms are 

required. ANALYSISBNo.21B The Greenlandic economy.pdf 
(nationalbanken.dk)

5 Danmarks nationalbank: Strong growth, but reforms are 
required. ANALYSISBNo.21B The Greenlandic economy.pdf 
(nationalbanken.dk)

6 Geological Survey of Denmark and Greenland (2017): Mineral 
resources assessment: Geological Survey of Denmark and 
Greenland.

7 Geological Survey of Denmark and Greenland (2017): Mineral 
resources assessment: Geological Survey of Denmark and 
Greenland.

8 USGS (2016): The Mineral Industries of Denmark, the Faroe 
Islands, and Greenland, The Minerals Yearbook.

9 https://ia.gl/da/2021/04/16/koalitionsaftale/

 Nuuk apartment blocks, view from above, Greenland. Photo: Colourbox
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silicon smelter was under construction from 2015, 
starting production in late 2018. 

The Accommodation and food industry serves tour-
ists and mobile labour, in addition to the residents 

Iceland
The pillar of the Icelandic economy has been the 
fishery cluster, with fishing, fish processing and 
now also fish farming as core elements. +owever, 
during most of the time since the financial crisis 
in 2008 tourism has grown into the role as an-
other pillar of the economy. Over the last decade 
 production and export of basic metals and metal 
products have emerged, so has an industry of 
datacenters dealing with computer clouds and digi-
tal  currency mining. Both metals and datacenters 
enable Iceland to indirectly export its landlocked 
surplus of renewable energy and diversify the 
economy through export of goods and services. 
+owever, the impact on the environment is sub-
stantial, as clearly expressed in Iceland’s politi-
cal landscape. The natural landscape of Iceland 
is highly valued by the population and the main 
 attraction of tourists. 

During 2015-2018 the economy of Iceland in-
creased by 22 per cent measured as GRP in  current 
prices. In relative terms the largest growth in 
income is found in Aquaculture, which tripled its in-
come from 2015 to 2018. Still the industry is small 
in national context, contributing only 0.3 per cent 
to GRP in 2018. Then follows Mining and quarry-
ing, which more than doubled, but still represents 
only 0.2 percent of total income in 2018. The third 
 largest growth and most impacting on the econo-
my is in Construction (76 per cent), raising its share 
of the economy from 5.4 per cent to 7.8 per cent of 
GRP.

The strong growth in Construction during 2015-
2018 is partly driven by further investment in metal 
producing capacity, in particular as the second 

Table 4.8. Value added1 by industry. Iceland. 2015 and 2018
2015 2018

 
Mill.  
ISK

Per  
cent

Mill.  
ISK

Per  
cent

Agriculture and forestry 21 948 1.1 23 924 0.9
Fishing 98 502 4.7 80 203 3.2
Aquaculture 2 152 0.1 6 626 0.3
Mining and quarrying 1 969 0.1 4 817 0.2
Fish processing 66 840 3.2 62 309 2.5
Basic metals 50 714 2.4 32 508 1.3
Metal products 14 312 0.7 19 374 0.8
Other manufacturing 114 499 5.5 128 661 5.1
Electricity, gas, steam and air 
conditioning supply 86 124 4.1 94 746 3.7
Water supply, sewerage, waste 19 376 0.9 20 897 0.8
Construction 112 663 5.4 197 771 7.8
Wholesale and retail trade 187 114 9.0 230 640 9.1
Transportation and storage 136 213 6.6 176 693 7.0
Accommodation and food 
service activities 65 905 3.2 96 626 3.8
Information and 
communication 95 365 4.6 115 822 4.6
Finance and insurance 138 096 6.6 149 178 5.9
Real estate activities 230 375 11.1 288 101 11.4
Scientific, technical and 
administrative services 170 885 8.2 222 297 8.8
Public administration and 
defence 112 531 5.4 135 598 5.4
Education 128 165 6.2 154 266 6.1
+uman health and social work 165 276 8.0 213 240 8.4
Arts, entertainment and other 
services 58 739 2.8 75 113 3.0
Total 2 077 762 100 2 529 409 100
1 At basic prices net of taxes and subsidies.
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in general. Increasing demand lead to a 47 per 
cent growth, more than twice the rate of the total 
economy. A rising tourist industry (see Chapter 7) 
might also explain the larger that average growth 
in Transportation, which also was influenced by the 
higher activity in Construction. 

Income in Fisheries was 19 per cent lower in 2018 
than in 2015, while Fish processing was down 6 per 
cent. 

The metal producing industries are attracted to 
Iceland by the abundant and low-cost supply of 
renewable energy in terms of hydropower and geo-
thermal energy. The cheap renewable energy more 
than outweigh the additional transportation costs 
for raw materials and products. There has been 
substantial investments in aluminium and silicon 
smelters. +owever, income in basic metal produc-
tion was lower in 2018 than in 2015. On the other 
hand, income growth in Metal products made up 
for some of this decline. 

The industry of Scientific, technical and administra-
tive services grew markedly more than the aver-
age economy, mainly driven by strong growth in 
administrative services. 

After the financial crisis in 2008-2009 positive real 
growth in Iceland was reestablished already in 
2011 and has since then been substantial, with 
highest growth around 2016, a year of the high 
investments in metal production capacity (Figure 
4.28). 

Figure 4.29 shows the industrial activity allocated 
to main industries. The fisheries are important 
to the economy, however the relatively low level 
of income in fisheries left the share of primary or 
extractive industries as low as 4.6 per cent in 2018, 
with small contributions from Mining and Agricul-
ture. Iceland’s economy is highly diversified with 
relatively large secondary industries and private 
services above 50 per cent of GRP, reflecting the 
high level of education and associated knowledge 
industries.

As shown in Figure 4.30 the GRP per capita is 
almost three times larger than disposable income 
per capita. Besides disposable income, households 
also benefit from services through education and 

health, which together represents 14.5 per cent of 
GRP in 2018. An example of adjusting the DI+ for 
public services is shown for Northern Canada in 
Box 4.2.

Tourism
Tourism is the major source of export income, gen-
erating almost 40 per cent of total export revenue 
in 2018 and contributing 8.6 per cent to GRP in 
2017.1 The number of visitors increased by 12 per 
cent per year on average during 2015-2018, almost 
reaching 2.5 million in 2018 (see Chapter 7). Among 
the major attractions of Iceland are spectacular 
natural sceneries and the opportunities for hiking, 
trekking, whale watching – activities which also put 
pressure on fragile ecosystems. In March 2021, the 
volcano Fagradalsfjall near Reykjaviik erupted and 
added to spectacular views.2

Figure 4.29. Value added by main industry (at current price). 
Iceland. Per cent of GRP. 2015 and 2018
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As nature is the magnet of visitors there is also 
a concern that loss of valuable nature through 
development in energy supply to energy intensive 
industries is a factor which might interfere with 
interests of the tourist industry.3 A long-term Tour-
ism Policy Framework 2020-30 with a strong focus 
on sustainability was launched in 2019 in tandem 
with a environmental tool for assessing the status 
of protected areas and natural attractions.

In 2020 during the covid-19 pandemic there was a 
70 per cent reduction in number of visitors from 
the top ten countries4 and GRP in 2020 declined by 
6.6 per cent in real terms from the previous year.5 
This illustrates the vulnerability of small arctic 
economies achieving success in specific industries, 
a challenge that is not only relevant for mineral 
extraction.

Energy
Iceland is richly endowed with geothermal energy 
and hydropower, covering 65 and 18 per cent 
respectively of primary energy use in 2019.  Fossil 
sources dominated by oil contribute around 15 per 
cent to primary energy use and is mainly used by 
the fishing fleet and in road transportation. In elec-
tricity production, 69 per cent came from hydro-
power and 31 per cent from geothermal  energy. 
The supply of geothermal energy in primary energy 
increased significantly until 2012, when the level 
remained about constant until 2019. Landsvirkjun 
generates three fourths of electricity and is one 

of the largest producers of renewable energy in 
Europe. The contribution from wind energy is 
 marginal and did not increase  during 2016-2019. 

The potential for further supply of renewable 
energy is huge. +owever, as direct energy export is 
impossible, the economy has moved in a direction 
where energy can be exported indirectly as energy 
intensive goods and services. The government has 
opened-up for large scale investments in heavy 
industries, mainly aluminium and silicon smelters. 
The strategy for indirect energy export has left a 
big footprint on the environment. +owever, the 
 activity has been exposed to close-downs related 
to low world market prices or environmental regu-
lations.

Providing renewable energy to energy intensive 
industries make large improvements in the climate 

Reykjavik, Iceland. Photo: Colourbox

Nesjavellir geothermal power plant in Iceland. Photo: Crestock
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and environmental footprint of companies and is 
increasingly requested by investors and govern-
ments. Besides production of basic metals, another 
industry enjoying benefits of cheap renewable 
 energy is the data center business. Data centers 
are energy intensive activities, and the stable and 
cool climate of Iceland keeps costs of cooling down. 
Cryptocurrency mining is consuming about 90 per 
cent of total energy use by datacenters.6 

Domestic demand for electricity is expected to in-
crease. The Icelandic government will replace fossil 
fuels with electricity over the next decades. Among 
the government’s goals is a ban on new gasoline 
and diesel vehicles by 2030. The government aims 
to have 30b000 electric cars in Iceland by 2026.7 

Fisheries 
Figure 4.31 shows the catch of main species. Cap-
elin has in periods dominated in terms of landed 
weight. Capelin is a relatively short-lived and 
highly dynamic species, in addition, the changing 
temperature and ocean currents in recent years 
have made it difficult for researchers to locate 
and assess the stock, leading to large variability in 
catches. Traditionally, capelin has been used for 
fish meal and fish oil and has a lower commercial 
value than cod, which is by far the most important 
species in terms of export value (Figure 4.32). Over 
the last years, however, there has been increasing 
consumer demand of capelin from Asia. 

Cod is the most valuable single species with an 
 export value roughly 5-6 times that of other wild 
fish species. The export value of farmed salmon 
has increased to 19 thousand million ISK in 2020, 
exceeding that of several traditional wild fish 
 species. 

Iceland has managed its fisheries, by introdcing 
harvest quaotas by vessel or company at a sustain-
able level. Increasing demand and prices in recent 
years have strongly increased income in the indus-
try, which is endowed with the exclusive right to 
harvest the fish resources of the nation. To secure 
the society at large a share in the resource rent – 
the surplus above normal return on investments 
– a resource tax was introduced in 2012, based 
on the profit margins of harvesting the different 
 species. The resource rent tax is channeled into the 
government budget to the common benefit. 

The quota system provides the government with 
control of the harvest volumes, however, there is 
concern about distributional aspects of the system 
as the quotas are transferable and a concentration 
of quotas might disfavor smaller scale fisheries and 
local communities (see Box 4.3).

Notes
1 Iceland _ OECD Tourism Trends and Policies 2020 _ OECD 

iLibrary (oecd-ilibrary.org) https://www.oecd-ilibrary.
org/sites/2fde1a1d-en/index.html"itemId /content/
component/2fde1a1d-en

2 Volcano tourism is booming, but is it too risky" (nationalgeo-
graphic.com)

3 iceland-protecting-the-natural-environment-as-a-key-asset-for-
economic-growth.pdf (oecd.org)

4 december-2020.pdf (ferdamalastofa.is)
5 Statistics Iceland - Frontpage (statice.is) 
6 Talk book template (si.is)
7 Phase-out of fossil fuel vehicles - Wikipedia
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Box ���: An un�concentrated effort to cOarify the concentration ruOes in IceOandic fisheries
Thórólfur Matthíasson, University of Iceland

In fisheries, quota systems are frequently used to 
allocate limited fish harvest to vessels or firms. All 
quota systems make it harder for newcomers to 
enter the industry. Transferable quotas add the new 
dimension that one or a few firms might exert mar-
ket power with unwanted societal consequences. 
In 1998 the Icelandic Parliament Althingi addressed 
these concerns. Act 27/1998 amends the Fishery 
Management Act (Act 38/1990). The amended Act 
prescribes a ceiling on the share of quotas a fishing 
firm can hold. For species where trade in quotas is 
unrestricted the ceiling was set to 12 per cent, oth-
erwise 8 or 10 per cent. The objective of Althingi in 
the new legislation was striking a balance between 
efficiency, distributional concerns and fairness.

Development of concentration of quotas in 
 IceOandic fisheries
After nearly two decades of quota trading, a study1 
mapped the actual development of concentration 
of quotas by firms and by geography during 2000- 
2023. 

The Icelandic quota system is organized in two 
categories, the regular system and the hook-and-
line system. Quotas can be moved from the regular 
system to the hook-and-line system, but not the 
other way around. It should be noted that the quota 
ceiling for the hook-and-line system are consider-
ably lower than in the regular system. One firm can 
at most hold 4 per cent of the cod quota and 5 per 
cent of the haddock quota earmarked for the hook-
and-line system. 

Figure 1 shows that the 25 biggest firms under the 
regular system increased their share of total quotas 
in all species under regulation from 40 per cent to 
65 per cent during the first nine years the system 
was in operation. The increase in concentration 
was even faster in the hook-and-line system, as 
the 25 biggest firms increased their lot from 23 per 
cent to 53 per cent during the first seven years in 
operation. The pattern in both systems is similar, 
with fast increase in concentration during the first 
years of operation, then a slow, almost microscopic, 
increase in concentration of quotas. The pattern 
suggests that there is an economy of scale in fisher-
ies that only can be realized if entry is restricted. 
The increase in concentration, as measured by the 
quota share of the biggest firms, slows considerably 
in both systems 7-10 years after implementation 
of tradable quotas. That might indicate that the 

scope for efficiency through sizing up the operation 
was exhausted. Alternatively, it might indicate that 
the quota ceiling is effectively restricting the drive 
towards concentration or it might indicate that the 
operators have learned to game the system.

&riticism by 7he IceOandic NationaO Audit 2ɝce
When Althingi amended the Fishery Management 
Act in 1998 to include the quota ceiling in the regular 
quota system it tried to prevent Ȋceiling hoppingȋ, 
i.e. that a big investor could Ȋdisinvestȋ her quota 
holdings into several daughter-firms. If a firm holds 
the majority of voting rights in another company, the 
former is a mother-company and the other is the 
daughter-company, whereas the whole conglom-
erate is termed Ȋrelated partiesȋ and their quota 
holdings are counted as if this was one firm. The law 
also stipulates that spreading out the voting rights 
in smaller portions to more holding firms does not 
alter the rule that quota holding shall be counted as 
if the whole conglomerate is one firm. It should be 
noted that a mother-firm or a set of mother-firms 
must have a majority of voting rights in a daughter-
firm to invoke the Ȋrelated partiesȋ rule. This is in 
contrast to regulation in financial markets where a 
stake as low as 20 per cent will invoke a Ȋrelated par-
tiesȋ rule (i18 of Act 161/2002).

The Directorate of Fisheries (Fiskistofa) is given the 
task to regulate the quota-ceiling. The Icelandic Na-
tional Audit Office (INAO) did a management audit 
(stjµrns¿sluendursko²un) of the directorate in 2018. 
Their report2 from 2019 concludes that the director-
ate collects and processes voluntary reports from 
the fishing firms regarding quota-holdings and Ȋre-
lated partiesȋ status. The directorate stated to have 
initiated un-expected audits but the National Audit 
Office expressed that this effort was not sufficient. 
Enforcing the rule regarding Ȋrelated partiesȋ seems 
not to have been prioritized by the directorate. This 
conclusion suggests that the slow development of 
concentration as shown in Figure 1 might be due to 
weak enforcing and/or incorrect understanding of 
the term Ȋrelated partiesȋ among those voluntarily 
reporting mergers and acquisitions to the director-
ate. 

4uotas of the firms 6amherMi and 6¯OdarvinnsOan
The quota holdings of two financially related firms, 
Samherji and S¯ldarvinnslan became an object of 
public discussion in late 2019 for matters indepen-
dent of the quota ceiling (alleged use of bribes to 
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acquire quotas in Namibia3).The Directorate had, 
according to the INAO, concluded that the two firms 
were unrelated according to the definition in the 
Fishery Management Act. Samherji has 49 per cent 
stake in S¯ldarvinnslan. When presenting Samherji 
internationally S¯ldarvinnslan is introduced as the 
pelagic fishing arm of the Samherji conglomerate.4 
The CEO of Samherji has from time to time served as 
Chairman of the Board of S¯ldarvinnslan. It is there-
fore no doubt that the two firms would be defined 
as related if the financial market definition is used. If 
they were, the conglomerate would hold between 16 
and 17 per cent of the total quotas.5

3roSosaO for stricter ruOes to reguOate the  
quota ceiling
The Ministry of Fisheries prepared amendments to 
the Fishery Management Act in late 2019 and early 
2020. When the bribery debacle in Namibia involv-
ing the fishing giant Samherji surfaced the Minister 
of Fisheries asked the committee that had the task 
to prepare the amendments to increase the pace of 
preparing stricter rules.6 A proposal was submitted 
for public hearing in February of 2020. According to 
the proposal more distant relatives and in-laws of 
owners would be listed as Ȋrelated partiesȋ. Further-
more, the concept of Ȋcontrolȋ was extended beyond 
majority of voting rights by adding that a party could 
be considered Ȋcontrollingȋ another party if in posi-
tion to force its will upon that other party. ȊRelated 
partiesȋ exceeding the quota ceiling would be given 
six years to resolve that conflict with the law. It is 
clear that the proposal falls very short of the Ȋrelated 
partyȋ definition in financial markets. 

8n�concentrated cOarification effort 
At the moment, the work towards stricter rules to 
regulate the quota ceiling seems un-concentrated, 
as only few of the interested parties did submit opin-
ions in the public hearing. The Ministry of Fisheries 
is yet to prepare a proposal for amendments to the 
Fishery Management Act. The control efforts of the 
Directorate of Fisheries still seem weaker than what 
is called for. While many Member of Parliament 
have called for concentrated efforts to implement 
stricter regulations, the Minister of Fisheries has not 
yet taken steps to make amendments to clarify the 
concentration rules and curb the excessive market 
power achieved through the quota system. 

Notes
1 Agnarsson, S., Matthiasson, T., 	 Giri, F. (2016). Consolidation and 
distribution of quota holdings in the Icelandic fisheries. Marine Policy, 
263-270.
2 Icelandic National Audit Office. (2019). Eftirlit Fiskistofu - stjµrns¿slu¼t-
tekt. Reykjav¯k: Icelandic National Audit Office.
3 https://youtu.be/BF-1TB0nw+s
4 https://kjarninn.is/skyring/2019-11-20-samherji-kynnti-sildarvinnsluna-
sem-hluta-af-samstaedunni/
5 https://kjarninn.is/skyring/2019-11-20-samherji-kynnti-sildarvinnsluna-
sem-hluta-af-samstaedunni/ See also: https://www.stjornarradid.
is/library/01--Frettatengt---myndir-og-skrar/ANR/KTh-/Sk¿rsla�20
verkefnastjµrnar�20-�20lokaskjalBgj.pdf. See https://kjarninn.is/
skyring/2020-01-12-enn-bedid-eftir-tillogum-um-breytingar-kvotathaki/ 
as also pointed out in the report of a governmental panel headed by 
former head of the Icelandic National Audit Office.
6 https://kjarninn.is/skyring/2020-02-17-tengdar-utgerdir-fa-taep-sex-ar-
til-ad-koma-ser-undir-kvotathak/
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Arctic Norway 
Arctic Norway includes the counties Nordland, 
Troms and Finnmark, and the Svalbard Archi-
pelago, with a total population of 482 000. The 
population increased by 3 per cent during 2015 to 
2018, less than half the growth in the rest of the 
country (Figure 3.4). 

Fisheries have been a major source of living during 
history and is now also strengthened by a rapidly 
growing aquaculture industry. The rise of fish 
 farming is based on the favorable natural condi-
tions of numerous fjords and suitable sea tempera-
tures due to the Norwegian coastal current. The 
seafood industry including fisheries, aquaculture 
and fish processing represents a strong sector in 
Arctic Norway, contributing 11 per cent to GRP in 
2018. The fisheries are particularly important to 
employment in coastal communities.

Gross regional product (GRP) increased by 19 per 
cent from 2015 to 2018 (Table 4.9). Petroleum 
extraction contributed 0.8 per cent to GRP in 2018. 
 Income from petroleum extraction increased 
somewhat during 2015-2018 as the  liquefied 
 natural gas (LNG) plant at Melkeøya outside 
 +ammerfest approached full capacity, based on 
natural gas from the Snøhvit field. Other mining 
only contributed 0.5 per cent to GRP in 2018.

The regional income from oil and gas extraction 
does not correspond to the income from offshore 
fields in northern areas of the Norwegian Sea and 
in the Barents Sea. The reason is that all income 
in offshore petroleum is registered in a virtual 
accounting region for this purpose, only a minor 
share of the income is generated within the  context 

of the regional economy. There is no onshore oil 
and gas production in Norway. 

The rapidly growing aquaculture industry increased 
its share of GRP from 3.4 per cent in 2015 to 6.0 
per cent in 2018. Only two private industries were 
larger in 2018: Construction (7.7 per cent) and 
Trade (7.3 per cent).

Within manufacturing, both Fish processing and 
Other food processing reduced their shares of 
GRP, so did manufacturing of Wood and paper 
products. Other manufacturing increased markedly 
more than the average for the economy, but still 
made up only 2.1 per cent share of GRP in 2018.

Although tourism has increased in many  Arctic 
regions, this is not clearly indicated in the 

Table 4.9.  Value added1 by industry. Arctic Norway. 2015 
and 2018

2015 2018

 
Mill.  
NOK

Per  
cent

Mill.  
NOK

Per  
cent

Agriculture and forestry 1 610 0.9 1 372 0.6
Fishing 5 214 2.8 7 058 3.2
Aquaculture 6 267 3.4 13 245 6.0
Oil and gas extraction including 
services 1 563 0.8 1 693 0.8
Other mining and quarrying 1 284 0.7 1 022 0.5
Fish processing 3 466 1.9 3 847 1.7
Other food processing 5 323 2.9 5 883 2.7
Wood and paper products 467 0.3 465 0.2
Other Manufacturing 3 554 1.9 4 738 2.1
Electricity, gas and steam 7 448 4.0 13 009 5.9
Water supply, waste 1 666 0.9 1 981 0.9
Construction 14 681 7.9 16 988 7.7
Wholesale and retail trade, 
repair of motor vehicles 14 599 7.9 16 039 7.3
Transportation 9 306 5.0 9 735 4.4
Accommodation and food 
services 3 344 1.8 3 979 1.8
Information and communcation 3 330 1.8 3 669 1.7
Finance and insurance 5 515 3.0 6 022 2.7
Real estate activities 4 293 2.3 5 275 2.4
Imputed rents of owner-
occupied dwellings 11 026 5.9 12 345 5.6
Scientific and technical activities 4 966 2.7 6 327 2.9
Administrative and support 
services 3 677 2.0 4 554 2.1
Public administration and 
defence 22 176 12.0 23 682 10.7
Education 15 105 8.1 17 340 7.9
+ealth and social work 31 873 17.2 36 318 16.5
Arts, entertainment and other 
services 3 746 2.0 4052 1.8
Total 185 499 100.0 220 638 100.0
1 At basic prices net of taxes and subsidies.
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 develop ment of the related service industries of 
Accomo dation and food services and Transporta-
tion. +otels and restaurants sustain their share 
of the growing economy, whereas Transportation 
decreases by 4.6 per cent. +owever, land transport 
increased by 6.6 per cent, overshadowed by the 
decline in all other transportation activities. 

There was higher than average growth in Scien-
tific and technical services (27 per cent), followed 
by Administrative services (24 per cent) and Real 
estate activities (23 per cent). 

Among public services, +ealth care and social 
works are by far the largest, with 16.5 per cent 
of GRP, followed by Public administration (10.7 
per cent) and Education (7.9 per cent). The public 
sectors all had lower than average growth, above 
all Public administration, whereas Education and 
+ealth care came closer to the average growth rate 
with 15 and 14 per cent growth, respectively. 

Aquaculture more than doubled its income during 
2015-2018. After Aquaculture, Electricity produc-
tion had the second strongest growth by 75 per 
cent, also driven by the expansion of on-shore 
wind power, in response to the favorable incen-
tives related to the Green Certificates.1 

Fish processing increased by 11 per cent, around 
half the growth of the economy at large.  Fisheries 

on the other hand increased by 35 per cent, indi-
cating higher prices on landed fish rather than a 
growth in quantity. 

Figure 4.33 shows real GRP growth rates 2000-
2018 and GRP volume index2 for Arctic Norway, 
assuming fixed prices. Over the whole period the 
economy increased by 42 per cent. There has been 
variable but continuous growth from 2010 to 2018.

Figure 4.34 shows the development in the main 
structure of the economy. Primary production 
containing the extractive industries represents 
11.1 per cent of GRP, up from 8.6 per cent in 2015. 
Growth in fisheries and in particular fish farming 
explains most of the increase from 2015. Within 
secondary industries a major force behind the 
increase comes from electricity production. Both 
private and public services reduce their shares in 
the economy from 2015 to 2018. The public sector 
accounted for 35 per cent of GRP in 2018.

Figure 4.35 compares the GRP per capita and 
disposable Income of households per capita in 
the Arctic and non-Arctic regions of Norway. GRP 
per capita is considerably higher in the non-Arctic 
regions, however, for disposable income per capita 
there is only a minor gap. The national petroleum 
income is transferred to the Norwegian Govern-
ment Pension Fund Global, currently the largest 
sovereign wealth fund in the world. Norway does 
not pay dividends to individuals, as in Alaska. Use 
of the fund for government budgets is limited to 
the return on the fund’s financial investments, as 
determined by the Norwegian parliament.

Figure 4.34. Value added by main industry. Arctic Norway. 
Per cent of GRP. 2015 and 2018 
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lable from 2009. 
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Petroleum
Retreating sea ice, development of subsea tech-
nology and cost reductions increase the attraction 
of future offshore activity in arctic waters. Today 
Norway is producing gas in the Norwegian Sea 
and the Barents Sea (Snøhvit). The -ohan Castberg 
oil field 100 km north of Snøhvit in the Barents 
Sea will come on stream in 2023 and is expected 
to produce oil for the next 30 years.3 Environ-
mental organizations argue that this activity will 
take  Norway further away from the climate target 
agreed upon in the Paris agreement in 2015. The 
development of petroleum activity in Lofoten, 
Vesterålen and Senja, the spawning ground of 
the North-Atlantic cod, which is the pillar of the 
 Nor wegian wild fisheries, has been put on hold and 
will be reconsidered in 2021.4

The arctic sea ice edge sustains the whole ecosys-
tem in the arctic through the nutrition generated 
by the early spring bloom of plankton and algae 
in the surrounding waters. The density and geo-
graphical position of the ice edge delineates the 
area open for petroleum exploration. In 2020 the 
government redefined the ice edge, moving it fur-
ther north by accepting ice cover up to 30 per cent 
at certain times of the year for drilling.

Renewable energy
Nordland has a substantial electricity surplus and 
is 100 per cent renewable, mostly by hydro power. 
Finnmark used natural gas for almost half of its 
electricity supply in 2018, generating electricity 
for the LNG plant at Melkøya. At the same time, 
Finnmark has a high share of wind power, repre-
senting 15 per cent of all wind power in Norway 
in 2019. In 2020, 37.5 per cent of all wind power 
production in Norway takes place in Sámi reindeer 
herding areas5� areas also under pressure from 
mining,  hydropower, transmission lines and cabins, 
however wind power is the primary concern. The 
Norwegian reindeer herding Act states the rights of 
Sámi people to their traditional livelihood and land. 

The power surplus of Nordland is due to limited 
transmission capacity. The option to produce zero-
emission hydrogen based on renewable electricity 
is attractive to regions with a surplus of renewable 
power. A hydrogen plant is under development in 
Glomfjord in Nordland,6 for supplying hydrogen 
to ferries in the Lofoten area in addition to many 
other applications as fuel for sea transport, heavy 
vehicles and industrial use, like in the +YBRIT 
project of fossil free steel (see section on Arctic 
Sweden). A factory for production of fuel cells that 
convert hydrogen to electricity is being developed 
in Narvik.7

Notes
1 Electricity certificates - Energifakta Norge
2 The GRP volume index for 2000-2018 for Arctic Norway is 

constructed for the circumpolar comparison in ECONOR, and 
may differ from official data from Statistics Norway for regional 
volume growth rates, only available from 2009.

3 -ohan Castberg - field in the Barents Sea - equinor.com
4 Lofoten bør ikke åpnes for oljeaktivitet _ +avforskningsinsti-

tuttet (hi.no)
5 vindrein-eng-alt (motvind.org)
6 Pressemelding - - Glomfjord +ydrogen https://www.glomfjord-

hydrogen.no/ac/pressemelding
7 Teco 2030 og AVL vil etablere hydrogenfabrikk i Narvik og 

skape 500 arbeidsplasser – NRK

Figure 4.35. Gross regional product (GRP) per capita and 
DisSosabOe Income for +ousehoOds �DI+� Ser 
capita. Arctic Norway. 2018. 1 000 USD-PPP 
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Lofoten, Norway. Photo: Colourbox
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on metals and oil in 2018. +owever, strong growth 
primarily in gas production on the Yamal peninsula 
contributed markedly to the overall growth. Petro-
leum and other mining combined increased their 
contribution to GRP from 52 to 60 per cent. 

Besides petroleum and other mining, construc-
tion is the only industry with higher than average 
growth, increasing its share in GRP from 7.4 per 
cent in 2015 to 7.7 per cent in 2018. This increase 
looks modest, however, the strong growth in petro-
leum and mining (66 per cent) easily Ȋshrinksȋ the 
relative contribution from other industries. Con-
struction is an industry that is heavily involved in 
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Table 4.10. Value added1 by industry. Arctic Russia. 2015 and 
2018

2015 2018

 
Mill.  

Rubles
Per  

cent
Mill.  

Rubles
Per  

cent
Agriculture, forestry, hunting, 
fishing and fish farming 124 823 1.6 173 003 1.6
Petroleum and other mining 4 002 211 52.3 6 669 869 60.0
Manufacturing 342 548 4.5 498 686 4.5
Production and distribution of 
electricity, gas and water 235 156 3.1 285 604 2.6
Construction 568 328 7.4 850 754 7.7
Wholesale and retail trade 480 582 6.3 515 598 4.6
Transportation� Information 
and communication 611 198 8.0 686 681 6.2
+otel and catering activities 48 213 0.6 56 029 0.5
Finance and insurance 6 221 0.1 10 712 0.1
Real estate activities 485 656 6.3 192 107 1.7
Public administration and 
military security� social security 279 115 3.6 315 532 2.8
Education 169 441 2.2 200 116 1.8
 +ealth and social services 229 166 3.0 291 121 2.6
Other private services 68 096 0.9 366 174 3.3
Total 7 650 753 100 11 111 986 100
1 At basic prices net of taxes and subsidies.
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Arctic Russia
Arctic Russia is by far the largest among the Arctic 
regions both in terms of land area and popula-
tion. In 2018 the population counted 6.7 million, 
down 0.4 per cent per year on average since 2012, 
however, in recent years the population has been 
stable. The economy is largely based on petroleum 
and other mining industries, and the development 
during the period 2015-2018 strengthened the 
mineral basis of the economy. 

The Russian Arctic is the Arctic region which faces 
the most impacting changes in terms of climate 
change. The shrinking sea ice opens the Northern 
Sea Route, offering groundbreaking possibilities for 
trade and development as demanding transporta-
tion over land can be replaced by river and sea 
transport, a great benefit to the extractive indus-
tries. 

A broad regional development targeting large 
projects in the extractive industries in the Russian 
Arctic was initiated during the second half of the 
2000s. The development program includes both 
new projects and upgrades of old plants, with the 
aim of building a cargo base for the Northern Sea 
Route. The opening of the Northern Sea Route is 
a large windfall gain for Arctic Russia from global 
warming, although the warming incurs costs, in-
cluding expected increasing costs from impacts of 
thawing permafrost related to damage of buildings 
and infrastructure (see Chapter 8). 

Table 4.10 shows the industry structure of the 
economy in 2015 and 2018. The economy as a 
whole increased by 45 per cent during 2015-2018, 
a development reflecting the higher world prices 

Russian trawler in the Barents sea. k +elge Sunde / Samfoto 



resource extraction and infrastructure investments 
in Arctic Russia. 

Within service industries, Trade, Transportation, 
Information and communication and +otel and 
catering increased by 7, 12 and 16 per cent respec-
tively in nominal terms, growing markedly slower 
than the economy at large and seeing their shares 
of the economy of Arctic Russia decline from 2015 
to 2018. Manufacturing followed the growth of the 
total Arctic Russian economy, sustaining its share 
in GRP at 4.5 per cent. 

Finance and insurance continue to be a marginal 
industry. Real estate services used to be signifi-
cant at 6.2 per cent of GRP in 2015 but declined to 
only 1.7 per cent in 2018. The group Other private 
services generated a value in 2018 which is 5 times 
the 2015 level, contributing 3.3 per cent to GRP, 
more than Public administration in 2018.

Education did not keep track with the rest of the 
economy, neither did +ealth and social services, 
although the health sector had a more marked 
growth than Education and Public administration.

If we disregard price changes and calculate the vol-
ume changes in fixed prices, we have the growth 
in real terms (Figure 4.36). GRP measured in fixed 
prices show strong yearly growth from year 2000 
until 2009, the year when GRP declined by 5.3 per 
cent in response to the financial crisis and the fol-
lowing recession. Afterwards, the economy entered 
a period with variable but mainly modest real 
growth towards 2018. 

Figure 4.37 illustrates the dominating role of 
primary or extractive industries in Arctic Russia, in-
creasing from 53.9 per cent of GRP in 2015 to 61.6 
per cent in 2018, of which Agriculture, forestry, 
hunting, fishing and fish farming only contributed 
1.6 per cent points. Secondary production cover-
ing Manufacturing, Production and distribution of 
electricity, gas and water and Construction practi-
cally maintained its level at 15 per cent. Within 
secondary production, Production and distribu-
tion of electricity, gas and water had the weakest 
growth. Public services including Public administra-
tion, Education and +ealth declined, and private 
services even more so.
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Figure 4.37. Value added by main industry. Arctic Russia. 
Per cent of GRP. 2015 and 2018 

Per cent

0

10

20

30

40

50

60

70

Private
services

Public
services

Secondary
production

Primary
production

2015 2018

Figure 4.38. Gross regional product (GRP) per capita and 
DisSosabOe Income of +ousehoOds �DI+� Ser 
capita. Arctic Russia. 2018. 1 000 USD-PPP
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GRP per capita in Arctic Russia was more than 
three times that in non-Arctic Russia. This gap is 
largely a result of the petroleum industry in Arctic 
Russia producing 70 per cent of total Russian oil 
and 90 per cent of Russian natural gas (see Figures 
4.39 and 4.40). 

While GRP depicts value generation, disposable 
income of households (DI+) indicates the economi-
cally sustainable potential for private consumption. 
The Russian Arctic has a moderately larger dispos-
able income per capita than non-Arctic regions. 
The higher wage level in petroleum and mining 
can explain the somewhat higher DI+ in the Arctic 
region.

Petroleum 
Russian oil and gas production is dominating within 
the Arctic and largely determines the production 
profile for the Arctic as a whole.

The Yamal Peninsula is a power center of above 
all gas related, but also to some extent oil based 
industrial development in Arctic Russia. The first 
Russian Arctic offshore oil field, the Prirazlomnoye 
oil field at 20 meters depth in the Pechora Sea, 
started production in 2014. The Yamal LNG plant 
started production in 2017 for export to Asia along 
the Northern Sea Route and to Europe and the 
plant reached full capacity by the end of 2018. A 
new port facilitates the expected increase in export 
of oil and gas as well as other minerals along the 
Northern Sea Route to Asia. A new pipeline – North 
Stream 2 – will transport gas to Western Europe 
from the super-giant Bovanenkovo gas field, the 
largest on the Yamal Peninsula. This pipeline is 
close to being finalized in summer 2021, however, 
delays may occur due to sanctions from the USA. 

Figures 4.39 and 4.40 illustrate the position of 
Arctic sub-regions in oil and gas production in 
Russia. Russian Arctic oil production is dominated 
by Khanty-Mansii, with smaller shares from Yamal- 
Nenets and the other arctic regions of Russia. Oil 
production in non-Arctic Russia is relatively stable 
at around 30 per cent. Yamal-Nenets dominates 
the Russian gas industry, however, the last decade 
or so gas production outside Arctic Russia and also 
in other Arctic sub-regions becomes increasingly 
important.1

Khanty-Mansii provides a small and about constant 
contribution to gas supply. +owever, the increase 
in Bovanenkovo gas production and the adjacent 
Kruzenshternskoye field might increase the relative 
importance of Yamal-Nenets. 

A large program for investments in oil and gas ex-
traction and transportation has been carried out in 
the Eastern regions of Arctic Russia to serve the in-
creasing demand from Asian markets. The pipeline 
Power of Siberia started to transport gas in 2019.2 

Regional development 
The rich mineral resources of Arctic Russia are 
unevenly distributed and utilized across the 9 
subregions. Table 4.11 shows GRP by sub-region in 
current rubles in 2012, 2015 and 2018.
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Figure 4.39. Russian oil production. 2000-2016
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Figure 4.40. Russian gas production. 2000-2016 
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GRP for the Russian Arctic increased 45 per cent 
from 2015-2018. Rapidly growing exploration and 
development of gas reserves in Yamal-Nenets, 
including the development of the world’s largest 
gas field Bovanenkovo, increased its share in the 
Russian Arctic economy from 23.4 per cent to 27.7 
per cent during the period. In contrast, oil produc-
ing Khanty-Mansii saw somewhat less than average 
growth (41 per cent) and reduced its contribution 
slightly to 40 per cent during this period. There was 
a tendency of lagging behind in Murmansk, Kare-
lia, Arkhangelsk and Komi, whereas other regions 
roughly kept track with the Arctic Russian economy 
at large. 

Global warming is opening up the Northern Sea 
Route for longer periods during the year and there 
has been a strong increase in transport along the 
Northern Sea Route over the last ten years, with 
cargo reaching 32 million tonnes by 20203, up from 
2 million tonnes in 2013 and 18 million tonnes by 
2018, mostly a result of increasing activity at the 
Yamal LNG project and upgrading of the Prirazlom-
noye platform in the Pechora Sea. Sailings to and 
from the Yamal Peninsula carried 80 per cent of 
the total cargo in 2020. The low bunker oil prices 
during the last years have made the Northern Sea 
Route less competitive for cargo in transit between 
Asia and Europe

The prospects for the Northern Sea Route give 
incentives for further development of harbors and 
other infrastructure for access to sea transport. A 
system of floating storage units is developed for 
LNG transport, taking cargo from Yamal across the 
ice-covered parts of the Northern Sea Route with 
ice-class Arc-7 vessels to year-round ice-free har-
bors near Murmansk and Kamchatka (See chapter 
8).

Figure 4.41 shows average annual income growth 
in petroleum and mining by sub-region during 
2015 to 2018. Murmansk and Chukotka have zero 
and marginal growth, respectively, in mineral ex-
traction. For Chukotka the limited growth is a result 
of a declining trend in gold production. 

Karelia had the largest percentage growth among 
all. The staples in Karelian mining are non-metal 
minerals like stone, sand and other construction 
materials, an activity that was re-activated after a 
standstill of several years. The petroleum develop-
ment of Yamal-Nenets took place at an average 
annual growth rate at 27 per cent.

Notes
1 IEA (2014): Medium-Term Gas Market report, IEA/OECD. 
2 Power of Siberia (gazprom.com)
3 Cargo Volume on Northern Sea Route Remains Stable at 32m 

tonnes in 2020 (highnorthnews.com)
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)igure ����� VaOue added in SetroOeum and other mining in 
Arctic 5ussia in current rubOes� AnnuaO groZth 
rates 2015-2018. Per cent 
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Table 4.11.  GRP by sub-regions of Arctic Russia. 2012, 2015 
and 2018 

2012 2015 2018

 

1b000 
mill.

Rubles
Per  

cent

1b000 
mill.  

Rubles
Per  

cent

1b000 
mill.

Rubles
Per  

cent
Murmansk Region 284 4.8 402 5.2 483 4.3
Karelia 161 2.7 212 2.8 280 2.5
Arkhangelsk Region 472 7.9 628 8.2 819 7.4
Komi Republic 479 8.0 528 6.9 666 6.0
Yamal-Nenets 
Autonomous Area 1 191 20.0 1 792 23.4 3 084 27.7
Khanty-Mansii 2 704 45.4 3 154 41.2 4 447 40.0
Republic of Sakha 
(Yakutia) 541 9.1 748 9.8 1 085 9.8
Magadan Region 78 1.3 126 1.6 171 1.5
Chukotka 
Autonomous Area 46 0.8 62 0.8 78 0.7
Total 5 956 100.0 7 651 100.0 11 112 100.0



Arctic Sweden
Arctic Sweden consists of the sub-regions Norrbot-
ten and V¦sterbotten with a total population in 
2019 of 522 000 with 123 000 living in the largest 
city of Umeå. The majority lives along the coast, 
leaving vast areas of wilderness thinly populated 
and attractive for renewable energy and mining, 
increasingly in interest conflict with traditional rein-
deer herding, hunting and tourism. 

GRP or total value added for Northern Sweden 
increased by 18 per cent from 2015 to 2018 (Table 
4.12). In 2018, the Mining industry surpassed its 
2015 level by nearly 90 per cent, increasing its 
share in GRP from 6.2 per cent to 10.0 per cent. All 
other industries saw growth in the range of 10-20 
per cent, mostly lower than growth in the economy 
at large. The exception is Finance and insurance 
services, which declined by 6 per cent during the 
period.

Manufacturing is still the dominant activity in 
Northern Sweden, but grew at only 9 per cent, as 
did Utilities containing the production and distribu-
tion of electricity, with manufacturing as an impor-
tant customer. V¦sterbotten has a power surplus 
due to limited transmission capacity to Southern 
Sweden and higher supply tends to lower prices.

Construction and most private services kept bet-
ter track with the economy at large, with growth 
around 15 per cent during 2015-2018, with stron-
gest growth at 19 per cent in Real estate, slightly 
above growth in GRP.

Public administration and Education nearly kept 
track with overall growth, whereas +ealth care and 
social services lagged slightly behind.

Figure 4.42 shows real growth since 2000, i.e. 
the growth in production volume assuming fixed 
prices. A few years after the turbulence around the 
financial crisis, there were low or negative growth 
rates until 2015 when the economy saw four years 
of marked growth rates leading up to 2018.

The development shows variable impact on the 
industrial structure (Figure 4.43). Income from 
primary production or extractive industries jumped 
from 9.2 to 12.8 per cent of GRP, whereas second-
ary production containing Manufacturing, Con-
struction and Utilities declined somewhat to 25.8 
per cent. Both public and private services reduced 
their shares in GRP.

As seen from Figure 4.44, GRP per capita and 
disposable income per capita are slightly lower in 
Northern Sweden than in Southern Sweden. 

Natural resources and the global climate
Northern Sweden sees prospects of an industrial 
development where renewable energy, miner-
als and technology merge to improve the global 
climate. Within the +YBRIT project, industrial giants 

Table 4.12.  Value added1 by industry. Arctic Sweden. 2015 
and 2018

2015 2018

 
Mill.  
SEK

Per  
cent

Mill.  
SEK

Per  
cent

Agriculture and forestry 5 292 3.0 5 878 2.8
Mining and quarrying 11 086 6.2 20 982 10.0
Manufacturing 25 238 14.2 27 498 13.1
Utilities 9 744 5.5 10 585 5.1
Construction 14 051 7.9 15 986 7.6
Wholesale and retail trade 12 949 7.3 14 604 7.0
Transportation and storage 11 241 6.3 13 046 6.2
Accommodation and food 
services 3 081 1.7 3 577 1.7
Finance and insurance 3 836 2.2 3 610 1.7
Real estate activities 10 150 5.7 12 121 5.8
Public administration and 
defence 10 675 6.0 12 233 5.8
Education 12 083 6.8 13 747 6.6
+ealth care and social work 22 546 12.7 24 989 11.9
Other service 26 110 14.7 30 437 14.5
Total 178 082 100.0 209 293 100.0
1 At basic prices net of taxes and subsidies.
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in Northern Sweden have joined forces to produce 
the world’s first fossil free steel.1 The companies 
are the energy company Vattenfall, the iron ore 
producer LKAB and the steel manufacturer SSAB 
with plants in Luleå and in Finland. The fossil free 
technology relies on large amounts of renewable 
electricity and bio-oil, both available in Northern 
Sweden with its large forests and surplus of elec-
tricity. The target is a fossil free value chain for 
steel by 2035, reducing the CO2 emissions by 10 
per cent in Sweden and 7 per cent in Finland. To 
fulfill the prospects the iron ore mining will switch 
from diesel fueled to battery driven machinery and 
the iron ore pellets production will as a first step 
take heat from bio-oil from a plant commissioned 
by LKAB.2 A pilot plant in Luleå will develop the 
technology for steel production, testing hydrogen 
as a reduction agent to replace coal and coke. The 
hydrogen will be produced by renewable electricity 
to qualify as green.3 If all steel production adapted 
this technology, global CO2 emissions would fall by 
10 per cent.

+owever, the greening of steel is increasing the 
pressure on the environment through wind parks 
and infrastructure, interfering with wilderness for 
hunting, herding, fishing and tourism. Reindeer 
herders object to the expansion of wind energy, 
as roads and transmission lines create barriers 
to reindeer migration routes and disturb grazing 
areas. Reindeer herding is particularly exposed to 
the planned expansion of wind energy in Sweden,4 
which will mainly take place in the northern re-
gions. Visible and other damage to the wilderness 
is seen as a threat to a growing tourist industry.

Notes
1 +YBRIT – Towards Fossil-Free Steel (lkab.com)
2 LKAB produces the world’s first iron ore pellets with fossil-free 

fuels
3 The clean hydrogen future has already begun – Analysis - IEA
4 https://www.nrk.no/urix/tror-svensk-vindkraftsatsing-vil-gi-

storre-forskjeller-pa-strompriser-i-norge-1.15396083
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Figure 4.43. Value added by main industry. Arctic Sweden. 
Per cent of GRP. 2015 and 2018
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Figure 4.44. Gross regional product (GRP) per capita and 
DisSosabOe Income for +ousehoOds �DI+� Ser 
capita. Sweden. 2018. 1 000 USD-PPP
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Figure 4.45. Gross regional product (GRP) per capita and 
DisSosabOe Income for +ousehoOds �DI+� Ser 
capita. Total. 2018. 1 000 USD-PPP
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Cicumpolar overview
Although this chapter has mainly focused on 
the individual arctic regions, the format of data 
allows for an overview at circumpolar level. 
When looking at the overall picture, the regions 
emerge as heterogeneous although as some, 
recognizable clusters. 

Arctic Russia, Alaska and Northern Canada are 
the main producers within petroleum and other 
mineral mining. In Arctic Russia, the primary 
production, consisting of mainly petroleum and 
mining, totally dominates the income generation 
as 60 per cent of GRP originate in these activities 
in 2018 (Table 4.10, Figure 4.37). The other two 
 major petroleum and mineral based regions also 
tend to have high shares of primary  (extractive) 
industries in their economies.

The same three regions have the lowest per-
centage contribution to GRP from secondary 
industries, with around 14 percent in Arctic 
Russia and 10 per cent each for Alaska and 
Northern Canada. In secondary industries in-
cluding  manufacturing, utilities and construction, 
Finland takes the lead with 28 per cent of GRP, 
closely followed by Arctic Sweden (26 per cent). 

Among the other regions, Greenland and Faroe 
Islands are equally and most dependent on 
 Primary industries (20 per cent), mostly  relying 
on fisheries. Still, each of them has close to 20 
per cent of GRP from secondary industries. 
 Iceland has the lowest share of primary indus-
tries of 4 per cent, mainly from fisheries, where-
as secondary industry accounts for 21 per cent, 
and the private services dominate by around 50 
per cent of GRP.

Figure 4.45 shows that on average GRP per 
capita is higher in the Arctic regions of the Arctic 
countries than in the non-Arctic regions, where-
as average disposable income of households per 
capita is markedly lower in the Arctic regions. 
+owever, there are substantial variations be-
tween countries. 
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Box 4.4. Regional accounts data sources  

Alaska
US Department of Commerce, Bureau of Economic Analysis, United States.

Alaska permanent fund dividend. https://web.archive.org/web/20141006103714/ http://www.apfc.org/home/Con-
tent/dividend/dividendamounts.cfm, and https://en.wikipedia.org/wiki/AlaskaBPermanentBFund

Mineral production of Alaska. 2016-2018. From Table 11 of Athey, -.E., and Werdon, M.B., 2019, Alaska’s mineral 
industry 2018: Alaska Division of Geological 	 Geophysical Surveys Special Report 74. https://dggs.alaska.gov/pubs/
id/30227

Canada
Statistics Canada, Gross domestic product, expenditure-based, provincial and territorial. https://www150.statcan.
gc.ca/t1/tbl1/en/cv.action"pid 3610040201

Natural Resources Canada. Annual Statistics of Mineral Production. Available at: https://sead.nrcan-rncan.gc.ca/prod-
prod/ann-ann-eng.aspx"FileT 2008	Lang en

Canadian Association of Petroleum Producers. https://www.capp.ca/resources/statistics/

Greenland
Statistics Greenland, StatBank: https://bank.stat.gl/pxweb/en/Greenland/

Faroe Islands
Statistics Faroe Islands, StatBank: https://statbank.hagstova.fo/pxweb/en/+2/

Iceland
Statistics Iceland: https://www.statice.is/Statistics/

Norway
Statistics Norway, Regional Accounts: https://www.ssb.no/en/statbank/table/11713/

Sweden
Statistics Sweden, Regional accounts: https://www.statistikdatabasen.scb.se/pxweb/en/ssd/STARTBBNRBBNR0105BB
NR0105A/

Finland
Statistics Finland, Regional account: https://pxnet2.stat.fi/PXWeb/pxweb/en/StatFin/StatFinBBkanBBaltp/

Russia
Federal State Statistics Service of Russian Federation: https://rosstat.gov.ru/

National Minerals Information Center of U.S. Geological Survey: https://www.usgs.gov/centers/nmic/international-
minerals-statistics-and-information

OECD Stat
PPPs and exchange rates. https://stats.oecd.org/viewhtml.aspx"datasetcode SNABTABLE4	lang en�
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Box IV� 7he vaOue of having the excOusive 
 right to exSOoit a naturaO resource 

The artic regions are rich in natural resources� Alaska, Khanty-
Mansi and Yamalo-Nenets have vast oil and gas resources. 
Greenland, Iceland and Northern Norway enjoy access to 
rich fishing grounds and Canada’s Northwest Territories have 
found large diamond resources. Furthermore, other regions 
like Northern Norway, Murmansk and Arkhangelsk, have 
hopes for discovering more oil and gas in the Barents Sea. 

The natural resource industries contribute by a large share to 
Arctic GDP. On the other hand, it does not follow that without 
the natural resources Arctic GDP would have been reduced 
by the same amount. GDP figures reflect the use of labour 
and capital for extraction. Without the natural resources, this 
labour and capital could have been utilized in other economic 
activities, and hence, contributed to GDP anyhow. 

In national accounting terms stocks of unexploited natural 
resources should be viewed as capital assets. The value of a 
capital asset is usually reckoned as the total discounted net 
income accruing from it. With respect to natural capital this is 
usually referred to as a stream of resource rents. The resource 
rents are thus the additional income a nation/region obtains 
from having the exclusive right to exploit a natural resource.

There are several definitions of resource rent in the literature. 
Since we apply figures from the National Accounts, we use 
the definition of United Nations System of Environmental 
Economic Accounting.1 Below we go through the individual 
components:

Value Added
 – Other taxes on production � other subsidies on production
 – Compensation of employees (input costs for labor)
  Gross operating surplus (SNA basis)
 – Product subsidies
 � Product taxes
  Gross operating surplus (for the derivation of resource rent)
 – Consumption of fixed capital (depreciation) – return to  
  produced assets
= Resource rent

The value added earned through domestic production activity 
in an industry, is defined as output minus intermediate uses. 
To get the gross operating surplus-SNA basis we deduct other 
taxes on production and add other subsidies on production 
and in addition we deduct compensation of employees. Since 
output includes all subsidies on products and excludes taxes 
on products, we must adjust for this by adding product taxes 
and deducting product subsidies to get the gross operating 
surplus - for the derivation of resource rent. Finally, we deduct 
return on fixed capital and capital consumption from the gross 
operating surplus to get the resource rent. When calculating 
compensation of employees and return to fixed capital, the 
idea is to use wage rates and rates of return that reflect the 
 alternative value of both the workers and the capital employed 
to extract the resource. For Norway the average wage rate 
and the average rate of return to capital for all non-natural 
resource based industries have been used as a measure of the 
alternative value. Below is an example from oil and gas extrac-
tion in Norway. All figures connected to oil and gas extraction 
accrue to a separate moff-shore} industry in the Norwegian 
national accounts. Note that the subsidies/taxes are neglect-
able and disregared.

The size of the resource rent is very dependent on world 
market prices of oil and gas. Output price movements can 
explain the large increase in resource rent from the 1995-1999 
period to the period 2010-2014, and the subsequent price 
drop explains the decline in resource rents in 2015-2019. Note 

also that the compensation to labour makes up a very small 
part of value added, and that the compensation to capital 
makes up a relatively large part. To the extent that the figures 
from Norway are representative for the situation in the Arctic, 
it is of great interest from an Arctic sustainable development 
perspective to study further whether resource rents are re-
invested in other capital assets located in the Arctic. 

Not all natural resources have a positive resource rent. Studies 
from Norway show that even though Norway has access to 
rich fisheries, the resource rent has not always been positive. 
These figures indicate that in organizing the fisheries, the 
Norwegian authorities do not only maximize the surplus from 
the fisheries, but also focus on other targets such as providing 
jobs in remote areas. From a resource rent perspective, inter-
vening to provide additional jobs is a cost because labour has 
an alternative value. One may of course discuss whether the 
average wage rate in the non-resource sectors is the correct 
measure of this value. +owever, we see that the resource rent 
in fisheries is on an increasing trend. The reason is that there 
has been a consolidation in the industry with fewer fishermen 
and fewer and more effective vessels. In hydropower, the 
increase in resource rent is due to higher electricity prices, at 
least after 2001. The growth in resource rent in aquaculture 
the last decade is mainly due to increasing prices of salmon.

1 SEEA (2014): System of environmental-economic accounting 2012, 
SEEA Central Framework, Chapter V Asset accounts, United Nations.

)igure ��  )ive�year average resource rents from the 
renewable natural resources in Norway. NOK 
(2019-prices)/capita
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Figure 1.  Protected areas of Svalbard

Box V: Svalbard – coal, tourism and research

Svalbard is an archipelago1 in the Arctic Ocean and is 
part of the Kingdom of Norway, but without the status 
of county or municipality. The area corresponds to ap-
proximately 16 per cent of the total area of Norway. The 
largest island is Spitsbergen, where all permanent settle-
ments and human activity are located.

Longyearbyen is the Norwegian administration centre 
and the largest settlement on Svalbard. In the past 30 
years, the town has gone from a homogenous commu-
nity built up around the mining company Store Norske 
Spitsbergen Kullkompani, to a more diverse society. The 
other settlements are Barentsburg (Russian), Sveagruva, 
Ny-�lesund, +ornsund and the two meteorological sta-
tions on +open and Bjørnøya.

Norwegian sovereignty
Svalbard was long considered a so-called terra nullius 
by many nations – literally a Ȇno mans’s land’ over which 
no single state held sovereignty. The Svalbard Treaty 
was signed in Paris on 9 February 1920 as a result of the 
peace conference after the First World War. The treaty 
provides for Norwegian sovereignty over Svalbard, 
while at the same time providing for certain rights for 
the  other signatories. In 1925 the islands were officially 
brought under the Kingdom of Norway. Norway lays 
down and enforces laws and regulations on Svalbard. 
+owever, the Svalbard Treaty requires Norway to grant 
persons and companies from the over 40 signatory 
states equal rights to engage in hunting, fishing and 
 certain forms of commercial activity in the archipelago 
and its territorial waters.
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Box V: Svalbard – coal, tourism and research

Protected wilderness
About 65 per cent of the land area of Svalbard is protect-
ed in one way or another in order to conserve its unique 
nature, landscape and cultural heritage. There are seven 
national parks on Svalbard, six nature reserves, 16 bird 
sanctuaries and one geotope (geological protection 
area). The national parks comprise close to 14 500 km2. 
In addition, in excess of 20 000 km2 of marine areas are 
included in the national parks.

The Svalbard Environmental Protection Act regulates 
what can and what can’t be done in Svalbard’s nature. 
It lays down important overriding principles of environ-
mental law with regard to prudence, notification rules, 
the precautionary principle, total strain assessments, 
economic accountability for environmental damage, 
environment techniques and aspects of investment. The 
purpose of the Act is to safeguard virtually untouched 
area in Svalbard. Within the limits of this framework, 
environmentally sound settlement, research and com-
mercial activity is provided for.

On the basis of environmental surveillance programs 
there are several statistics available on various formats 
and web portals. The motivation for all of them is to 
show whether the management is in compliance with 
the protection act and that the unique wilderness is kept 
unspoiled. Statistics Norway plays a central role in estab-
lishing official statistics for Svalbard and environmental 
statistics is part of this.

Population of Svalbard
There are no Indigenous Peoples on Svalbard and the 
population consists mainly of people moving to the ar-
chipelago to work. There are about 2900 people settled 
on Svalbard in 2020 and the population is mainly concen-
trated in two settlements: Norwegians in Longyearbyen 
and Ukrainians and Russians in Barentsburg. 

In the Norwegian local communities of Longyearbyen 
and Ny-�lesund there is about 2400 residents, and the 
number of foreign residents is over 700, 30 per cent of 
the population. The Norwegian local communities have 
residents from over 40 countries. 

Few people remain on Svalbard when they get old, and 
the proportion of children is lower than in mainland Nor-
way. Compared with mainland Norway, there is a clear 
predominance in the age 25 to 39 years. Nearly 40 per 
cent of the population in the Norwegian local communi-
ties is in this age group. 

Svalbard has been characterised as a Ȇchurn society’, 
and Longyearbyen has much greater turnover than a 
Norwegian municipality of similar size. There is a large 
number of both arrivals and departures: in 2019 over 
400 departures were recorded, corresponding to around 
17 per cent of the population.

7he economy of 6vaObard
Coal mining was the main economic activity in Svalbard 
from the early 1900s to 2016. Ny-�lesund, Longyearbyen 
and Barentsburg were all founded because of mining op-
erations and coal extraction. Ny-�lesund is now a centre 
for international arctic scientific research and environ-
mental monitoring. Owing to low coal prices, the Norwe-
gian government closed down mining operations in Svea 
and Lunckefjell. As from 2017, coal production is not the 
most important industry in Svalbard and, measured in 
turnover, other industries such as construction and ac-
commodation and food service are more important. 

Statistics Norway produces annual industry statistics 
for Svalbard,2 and figures for 2019 show that there was 
a total employment of 1618 FTEs (full-time equivalents) 
in the Norwegian local communities at Svalbard. Only 
about 6 per cent of these FTEs are now directly linked 
to coal production. The statistics also show diversity in 
industrial structure, shedding light on economic develop-
ment in tourism, education and research. 

Jan Henrik Wang, Jakob Kalko, Mikael Sandberg, 
Hege Raaberg Bekkevold, Statistics Norwaywww.ssb.no/svalbard

Figure 2. . Persons in settlements on Svalbard. 1 January
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Box V: Svalbard cont.

Production of coal
In 1906 the American -ohn M. Longyear founded the 
Arctic Coal Company and founded Longyearbyen in 
Adventdalen on the island of Spitsbergen. The American 
company was purchased ten years later by Store Norske 
Spitsbergen Kullkompani (Store Norske). Since then Store 
Norske has been in coal production on Svalbard, and the 
production grew considerably when the Svea Nord mine 
started production in 2002. There is still some mining 
activity in Svalbard, but there are significant changes. A 
new mine in Lunckefjell began production in 2014 but 
shut down in 2016. Svea was abandoned in 2017, with 

the result that Gruve 7 is the only mine with activity. In 
2008 the company Store Norske had about 410 persons 
employed. It had 97 in 2019. Svea and Lunckefjell mines 
are subject to a clean-up, and the area will be restored 
to the condition in which it was before the mining began. 
The clean-up operation is massive, with an estimated 
cost of approximately NOK 1.2 billion. 

The Russian settlements in Barentsburg are still based 
on coal production but are also engaged in research and 
tourism.

The Russian mine in Barentsburg has been in production 
since the 1930s and is operated by the company Trust 
Arktikugol. The company has also operated mines in 
other parts of Spitsbergen, but Barentsburg is the only 
one currently in production.

Tourism
The Norwegian government has pursued a policy where 
it has been important to facilitate industries other than 
coal mining to ensure a robust basis for settlement in 
Longyearbyen in the long term. The tourism industry 
lives of the untouched nature and ecotourism is a niche 
they have wanted to develop. After the commercial 
focus on tourism in Longyearbyen started up in the 
early 1990s, this industry has exhibited strong growth. 
Enterprises classified as accommodation and food 
service activities on Svalbard had a turnover of NOK 371 
million in 2019 and accounted for 240 of the 1618 FTEs 
of employment on Svalbard. Accommodation statistics 
from Statistics Norway show more than a doubling in the 
number of guest night on Svalbard from 2010 to 2019.

7abOe �� Main economic figures for the NorZegian settOements on 6vaObard in ���� �6I&�����

Industry Establish-
ments FTEs Turnover Public 

Subsidies
Wage 
costs

Invest-
ments

NOK 1 000

Svalbard total 321 1618 3 645 405 764 685 1128204 423213
Mining and quarrying 1 97 152 495 - 93 545 1 552
Manufacturing� Electricity, gas, steam and air conditioning supply� 
Water supply� sewerage, waste management and remediation 
activities 15 60 249 159 5 259 59 852 7 800
Construction 21 221 648 449 40 163 114 20 032
Wholesale and retail trade, repair of motor vehicles and motorcycles 26 120 393 721 0 69 910 14 772
Transportation and storage 22 117 457 411 - 119 763 69 265
Accommodation and food service activities 21 240 371 263 33 019 116 223 48 239
Information and communication. Financial and insurance activities 15 66 677 751 520 55 347 101 479
Real estate activities 27 6 92 494 0 4 515 77 941
Professional, scientific and technical activities 49 70 51 184 73 130 51 322 8 857
Administrative and support service activities 64 174 336 052 76 741 97 717 31 933
Public administration and defence� compulsory social security 8 101 30 511 333 654 80 710 14 899
Education 8 166 64 251 189 026 114 564 13 795
+uman health and social work activities 9 65 14 158 22 601 49 345 524
Arts, entertainment and recreation 26 103 101 129 25 195 47 303 12 085
Other service activities 7 11 5 377 5 500 4 974 40

Source: Statistics Norway

)igure �� 6hiSSed coaO from 6vaObard� 7onnes
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5esearch and education
To enhance Svalbard as a platform for Arctic research 
the Norwegian government has since the 1990s 
 developed significant research infrastructure in terms 
of research stations and laboratories, satellite download 
stations and observatories on Svalbard. In addition, 
 several Norwegian research vessels operate in Arctic 
waters. Kings-Bay AS is a state-owned company situated 
in Ny-�lesund. The company activities are to provide 
services and promote research and scientific activities, 
as well as to develop Ny-�lesund as an international 
Arctic scientific station. Several nations have permanent 
research stations located in Ny-�lesund, such as Norway, 
China, Great Britain and Germany. According to statis-
tics from Kings-Bay AS there were performed 15 100 
research person-days in 2019, a growth of 13 per cent 
from 2018. Research person-days include field days, and 
support and logistics activity originating at the stations.

The University Centre in Svalbard (UNIS) situated in 
Longyearbyen was crated by the four oldest  Norwegian 
universities in 1993. The University offers various 
courses at the master’s and doctoral levels. The courses 
focus on Arctic biology, Arctic geology, Arctic geophysics 
and Arctic technology. The number of students increased 
significantly until 2017, and about 740 students were 
 affiliated with the University Centre in 2019. 

More statistics on Svalbard
Svalbard has a separate section on Statistics Norway’s 
website,3 under the STATISTICS’ tab. Current and up-
todate statistics on and analyses of topics discussed in 
this article can be found there. The website also provides 
detailed background data on the various statistics

BBBBBBBBBBBBBBB 

1 Svalbard is defined as a land area situated between 74 and 81 degrees 
north, between 10 and 35 degrees east.
2 http://www.ssb.no/en/sts 
3 https://www.ssb.no/en/svalbard 

)igure �� 6tudents at the 8niversity &entre in 6vaObard 
(UNIS)

0

100

200

300

400

500

600

700

800

201920152010200520001995

Non-Nordic
Nordic
Norwegian

Source: UNIS

)igure �� 5esearch Serson�days in Ny��Oesund� 
incOuding fieOd days� suSSort and Oogistics 
activity

0

5 000

10 000

15 000

20 000

2019201820172016201520142013201220112010

Source: Kings-Bay AS

)igure �� Number of guest nights in accommodation 
estabOishments on 6vaObard� by nationaOity

0

50 000

100 000

150 000

200 000

2019201820172016201520142013201220112010

Norway

Total

Foreign nationals, total

Source: Statistics Norway

Box V: Svalbard cont.

Svalbard. Colourbox

97



)igure ��  2cean management area in NorZay for the Barents 6ea and /ofoten and 
related land areas

Source: Faglig forum for norske havområder (2019): Verdiskaping i n¨ringene - Faggrunnlag for revisjon av 
forvaltningsplanen for Barentshavet og havområdene utenfor Lofoten M-1297/2019. Figure 2.1.

Box VI: Economic vaOues from ocean management by NorZay in the Barents 6ea and /ofoten

Oceans contribute with large 
economic values. Environ-
mental management of 
oceans is crucial in order to 
maintain sustainable use of 
natural resources, as basis 
for current and future eco-
nomic activity. Norway has 
ocean management plans for 
the ocean areas outside Arc-
tic Norway, from the Barents 
Sea to Lofoten, denoted the 
ocean management area (for-
valtningsplanområdet). Eco-
nomic values from economic 
activities in and related to 
the ocean management 
area have been assessed by 
Statistics Norway for a recent 
report from the Norwegian 
Environment Agency.1 The 
main results from the as-
sessments of production and 
employment are presented 
here. 

The economic activities most 
directly related to the ocean 
management area are found in the four ocean based 
sectors seafood, petroleum, shipping, and tourism. In 
this study the sectors are defined as both the core activi-
ties of the sectors and the main deliveries of intermedi-
ate consumption to the sector. The land areas related 
to the ocean management area from the Barents Sea to 
Lofoten, consist of all municipalities in the counties of 
Finnmark and Troms and the northernmost municipali-
ties of the county of Nordland, i.e. north of Lofoten, as 
well as Svalbard.

For sector tourism the geographical delineation is the 
same regarding Svalbard and Nordland as for the other 
three sectors. Finnmark and Troms as counties are also 
included in the sector tourism but value added and em-
ployment are estimated only for the ocean municipalities 
in these counties and not for all municipalities. That is 
due to the assumption that tourists that only visits inland 
municipalities are not interested in sea as tourist attrac-
tion. Definition of core activities in the sectors and the 
geographical areas are given in Table 1. 

The economic values from the ocean management area 
consist of value added and employment in the four sec-
tors seafood, petroleum, shipping, and tourism. Results 
are presented for 2010 and 2016, in Table 2 for value 
added and Table 3 for employment. 

Data are from regional national accounts, with some 
additional data sources, including production data. For 
fisheries and petroleum, production data are utilized 

as basis for regionalizing production. As several ship-
ping services take place in other sectors, value added in 
the shipping sector is underestimated, in order to avoid 
double-counting. 

Assessments for the tourism sector is based on the 
satellite account for tourism.2 Estimates of the economic 
value of tourism can be consumption based, assessing 
expenditures by tourists, or production based, assess-
ing value added from businesses delivering goods and 
services to tourists. In this study, the economic value of 
tourism is based on estimates of consumption by tour-
ists. 

As shown in Table 2, value added in the four ocean 
based sectors, for all of Norway, was about 623 billion 
NOK in 2016. For the ocean management area from the 
Barents Sea to the Lofoten area, the value added in the 
four ocean based sectors was assessed at 51.4 billion 
NOK in 2016, which was 14.6 billion NOK higher than in 
2010

Petroleum and seafood represent most of value added 
in the ocean management area, and together the value 
added of these two sectors represent 91 per cent of 
value added in the ocean management area in 2016.

The value added of the seafood sector in the ocean man-
agement area was 12 billion NOK in 2010 and 21.4 billion 
NOK in 2016. As shown in Table 2, the value added of 
the seafood sector in the ocean management area is 37 
per cent of the value added of the seafood sector for all 
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Box VI: Economic vaOues from ocean management by NorZay in the Barents 6ea and /ofoten Edita Zahirovic, Statistics Norway

Table 2. Value added in ocean based sectors. Norway 
and ocean management area. Billion NOK 
(current value) and per cent

Norway 
(billion NOK)

Ocean  
management 
area: Barents 
Sea to Lofoten 
(billion NOK)

Share of total  
in Norway  
(per cent)

Sector 2010 2016 2010 2016 2010 2016
Seafood 33.1 57.9 11,9 21.4 36 37
Petroleum 596.,6 478.5 21.2 25.3 4 5
Shipping 32.2 40.7 1.3 1.0 4 2
Tourism 32.2 45.4 2.4 3.7 7 8
Total 694.1 622.5 36.8 51.4 5 8
Source: Faglig forum for norske havområder (2019): Verdiskaping i 
n¨ringene - Faggrunnlag for revisjon av forvaltningsplanen for 
Barentshavet og havområdene utenfor Lofoten M-1297/2019. Table 
2.10.

Table 3. Employment in ocean based sectors. Norway 
and ocean management area� �b��� Sersons and 
per cent

Norway 
(1 000 persons)

Ocean  
management 
area: Barents 
Sea to Lofoten 
(1 000 persons) 

Share of total  
in Norway  
(per cent)

Sector 2010 2016 2010 2016 2010 2016
Seafood 24.9 28 9.4 11.3 38 40
Petroleum 113.4 114.6 13.7 14.5 12 13
Shipping 27.8 32.5 1.7 2.9 6 9
Tourism 74.2 88.4 4.8 6.1 6 7
Total 240.3 263.5 29.6 34.8 12 13
Source: Faglig forum for norske havområder (2019): Verdiskaping i 
n¨ringene - Faggrunnlag for revisjon av forvaltningsplanen for 
Barentshavet og havområdene utenfor Lofoten M-1297/2019. Table 
2.10.

7abOe ��  6ectoraO and geograShicaO deOineation of ocean based sectors 
Sector Core activity Geographical delineation

Seafood

Fisheries and catch, aquaculture, 
processing, wholesale trade of 
seafood, and production of raw 
fish oils and fat

Fisheries and catch: Economic activity in the ocean management area
Aquaculture: Economic activity in the Oand areas reOated to the ocean 
management area 
Processing and wholesale trade of seafood: Share of total fisheries and aquaculture 
in Norway that can be related to the ocean management area
Production of raw fish oils and fat: Share of total fisheries and catch in Norway that 
can be related to the ocean management area

Petroleum
Extraction and production of oil 
and natural gas, and related 
services

Exploration and extraction activities in the ocean management area

Shipping 

Domestic and international 
shipping of goods, and domestic 
coastal transportation of 
passengers and goods

Economic activity in the Oand areas reOated to the ocean management area

Tourism
Accommodation and meals, 
transportation, other services 
and goods

Norwegian and international tourists’ consumption of goods and services in the 
ocean municipalities, defined as the municipalities related to the ocean 
management area except inland municipalities

Source: Faglig forum for norske havområder (2019): Verdiskaping i n¨ringene - Faggrunnlag for revisjon av forvaltningsplanen for Barentshavet og 
havområdene utenfor Lofoten M-1297/2019. Table 2.1.
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of Norway, and in the ocean management area, seafood 
has a larger share of the national economy than the 
other ocean based sectors together. 

While the value added of the petroleum sector, for all 
of Norway, declined between 2010 and 2016, the value 
added of the petroleum sector increased in the ocean 
management area, from 21.2 billion NOK to 25.3 billion 
NOK, an increase of four billion NOK. The petroleum sec-
tor in the ocean management area consists of produc-
tion of liquefied natural gas (LNG) at Melkøya outside 
+ammerfest with natural gas from the Snøhvit field, and 
from 2016, oil production from Goliat field. 

The value added of shipping increased, for all of Nor-
way, from 2010 to 2016, while it decreased in the ocean 
management area, from 1.3 billion NOK to 1.0 billion 
NOK. The value added of tourism in the ocean manage-
ment area was 3.7 billion NOK in 2016, an increase of 1.3 
billion NOK from 2010.

As shown in Table 3, employment in the four ocean 
based sectors, for all of Norway, was about 263 500 per-
sons in 2016. In the ocean management area, employ-
ment in the four ocean based sectors was estimated to 
about 34 800 persons in 2016. The highest employment 
in the ocean management area was in the petroleum 
sector, with about 14 500 persons in 2016, an increase of 
about 800 persons from 2010. Together the seafood and 
the petroleum sectors represent 18 per cent of employ-
ment in the ocean management area in 2016.
BBBBBBBBBBBBBBBBB
1 Faglig forum for norske havområder (2019): Verdiskaping i n¨ringene 
- Faggrunnlag for revisjon av forvaltningsplanen for Barentshavet og 
havområdene utenfor Lofoten M-1297/2019.
2 https://www.ssb.no/en/nasjonalregnskap-og-konjunkturer/statistikker/
turismesat
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The Economy of the North – ECONOR 2020 Arctic petroleum extraction with increased rates of return

Introduction
This study looks at the potential effects on the 
oil and gas extraction in the Arctic if petroleum 
 companies increase their required rate of return 
(RRR) on investments. The required rate of return 
serves as an economic criterion for investment 
decisions and is also used as the discount rate for 
expressing future income in present value.  Various 
trends indicate that the required rate of return for 
the  petroleum companies may be higher today 
than only some years ago as companies increas-
ingly focus on projects that deliver high rates of 
return rather than high reserve volumes.1 A con-
sequence has been a shift towards projects with 
shorter  investment cycles. Since the price drop in 
2014 many oil majors have moved from high-cost 
undeveloped resources to lower-cost areas where 
resources can be brought on relatively quickly.2 
The clearest  example of this is investment in light 

5. Arctic petroleum extraction with increased rates 
of return
Lars Lindholt and Solveig Glomsrød

tight oil reserves (shale oil) but is also seen in 
 conventional crude oil projects with shorter time 
lags between development approval and pro-
duction.3 In a recent study The Oxford Institute 
for Energy Studies4 shows that investors now are 
 demanding a much higher minimum return to 
invest in long cycle oil projects than they did be-
fore. Further, the industry seems to drill fewer and 
better wells in commercially attractive areas than 
before, meaning that high returns are preferred 
over high volumes. 

Perceived risk is among factors raising investor’s 
required rate of return. Risk can relate to op-
erations or policy interventions. There has been 
 arising awareness within the business community 
of climate risk to the economy.5 Future investment 
bears the risk of assets being undeveloped and 
the fossil industry is under scrutiny from investors 

Trans-Alaska Pipeline. Photo: Colourbox
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about the impact of climate policies on their future 
earnings. Worldwide, pension funds and sovereign 
funds have increasingly pledged to avoid invest-
ments in fossil fuel companies over fears that their 
assets could become Ȋstrandedȋ, or worthless, if 
governments across the world introduce stricter 
rules to tackle global warming.6 This can lead to 
more near-sighted investment strategies by the oil 
and gas companies and hence, a higher required 
rate of return. This is confirmed by the study of The 
Oxford Institute of Energy Studies, which concludes 
that higher required rate of return in general is due 
to concerns of the green energy transition.

A possible threat to future oil demand is that the 
cost of electric vehicles (EV) is expected to be at 
par with the cost of cars with internal combustion 
engines as soon as by 2022.7 The largest emerg-
ing economies China and India have signaled high 
ambitions for EV8 and car producers have pledged 
to end production of cars with only internal com-
bustion engines.9, 10 Technological breakthroughs 
in battery technology could also promote EVs and 
reduce the oil demand from transportation, as 
can phasing in of hydrogen. In addition, oil deliver-
ies to the petrochemicals industry are vulnerable 
to environmental concerns as an emerging Ȋwar 
on plasticsȋ is taking place,11 thus increasing the 
uncertainty about the prospects of oil. The effects 
described above are linked to a business environ-
ment of both higher required rate of return for the 
oil and gas companies as well as expectations of 
lower future prices.

There are different opinions on the appropriate 
rate of return to apply in petroleum analyses. The 
rate of return shall reflect the return to capital in 
the best alternative investment option, while the 
investor is compensated for taking risk. +ence, 
the real rate of return is the risk-free rate plus a 
premium for risk.12 Wood Mackenzie, a consultant, 
considers the standard industry benchmark for the 
internal rate of return for a robust oil and gas proj-
ect to be around 15 per cent or even somewhat 
higher.13 Further, according to The Oxford Institute 
for Energy Studies the rate to investors is now 
closer to 20 per cent for new international oil and 
gas projects, especially deep-water and other long 
cycle projects. At the lower end, the Norwegian 
Ministry of Petroleum and Energy has set the dis-
count rate in petroleum projects to be 7 per cent,14 
which we assume can represent a lower level of a 
relevant variation area. 

+ence, we look at the prospects for oil and gas in 
arctic regions until 2050 at 20 per cent required 
rate of return (the high RRR scenario) and compare 
with the case of 7 per cent (the reference scenario). 

This study applies a comprehensive and transpar-
ent global oil and gas model (FRISBEE) with prices, 
costs and reserves. An important contribution of 
our approach is the detailed modelling of the sup-
ply side. Petroleum producers base their invest-
ment and production decisions on profit maximi-
zation and detailed information about the access 
to fields worldwide. The producers might invest in 

3Drt RI the /DErDGRr ΖrRQ 0LQe IDFLlLtLes LQ SFhe΍erYLlle� Dt the EeJLQQLQJ RI RSeQ SLt RSerDtLRQs LQ SFhe΍erYLlle� 3hRtR *«rDrG 'XhDLPe� �����
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new reserves, which can be new fields or increased 
oil and gas recovery from already producing fields. 
The assumption that investments first target the 
most profitable reserves leads to a geographical 
spread of oil and gas extraction worldwide. Gradu-
ally less profitable resources are developed until 
the internal rate of return is equal to the required 
rate of return. An important feature of the model 
for this study is that due to generally long lead 
times, it takes time before a decline in oil and gas 
investment in new field reserves leads to reduced 
production. +owever, changes in investments in 
oil and gas recovery from existing fields will have 
a more rapid effect on supply. We emphasize that 
due to uncertainty in many estimates, the focus of 
this analysis is not on the future level of extraction 
itself, but the relative effects of higher required 
rates of returns on oil and gas production.

The oil price follows an exogenous trajectory in 
FRISBEE. Firstly, we develop the reference scenario 
with a RRR of 7 per cent and an oil price based 
on the Stated Policy Scenario of IEA.15 In this IEA 
scenario the real oil price (2012-USD)16 is expected 
to increase to 70 USD per barrel in 2025 before 
rising to reach almost 90 USD in 2040, all in 2012 
USD (Figure 5.1). As we study the effects until 2050, 
we keep the oil price constant after 2040. Note 
that we focus on long-term developments and not 
short-term fluctuations, like the drop in oil prices in 
2014/2015 and in 2020 due to the covid-19 pan-
demic.

+istorically the gas price has followed the oil price 
relatively closely, but with a lag. During the last 
years the link between oil and gas prices seems to 
be weaker, at least in certain regions where prices 
are determined in spot markets rather than in 

contracts. The regional gas prices in FRISBEE are 
endogenous, determined by supply and demand 
under influence of transportation costs. Traded 
gas will find its way to buyers via the least cost 
transport mode. In the FRISBEE model, investors 
respond with adaptive price expectations, assum-
ing that the future oil and gas prices will settle at 
the average over the 6 previous years. When the 
price of oil is increasing, the adaptive expectations 
will lead investors onto a rising expected price path 
that is lagging somewhat behind the real price de-
velopment. This will also be the case for gas, if the 
endogenous market price for gas is increasing.

Arctic oil supply
Figure 5.2 shows the simulated future production 
of oil in the Arctic in both scenarios. The refer-
ence scenario with 7 per cent RRR will lead to a 
minor decline in total Arctic oil production up until 
the early 2040s, before it begins to increase from 
around 440 Mtoe to almost 500 Mtoe by 2050, 
slightly above the current production level. Behind 
this development, many fields are exhausted, while 
new fields are being developed. The reason for this 
surge towards the end of the projection period is 
rapidly rising supply from Greenland and Alaska.

Intuitively one would think that if companies raise 
the RRR to 20 per cent fewer high-cost reserves 
become profitable and investments would decline, 
ultimately leading to lower supply. +owever, Figure 
5.2 shows that the effect of higher RRR does not 
quite match this picture. With a 20 per cent RRR the 
arctic oil production falls markedly as expected at 
an early stage and stays there until the early 2040s. 
Then, counterintuitively, production takes off and 
nearly reaches the level in the 7 per cent scenario 
by 2050.

With identical oil prices in both scenarios, one 
would expect that with a high RRR production 
would stay low or continue to decline rather than 
rebound after 2040 as fewer of the high-cost fields 
are profitable to develop. +owever, lower invest-
ments in an initial period entail lower future capital 
costs, both because of reduced investment activity 
by itself and also because the pool of undeveloped 
reserves declines more slowly. This means that it 
will be less costly and more profitable to invest in 
these fields at a later stage, explaining why produc-
tion is higher after 2047 in the 20 per cent case 
compared to the reference scenario.

Figure 5.1.  Oil price assumption. 2012-USD/boe
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Oil production by region

Arctic Russia
Russian oil production is dominating within the 
Arctic and largely determines the production 
profile for the Arctic as a whole. Figure 5.2 shows 
Arctic Russian oil production in both scenarios. 
In the reference scenario, production is relatively 
constant up until the mid-thirties, before it starts to 
decline to 17 per cent below today’s level by 2050. 
Almost all oil production prior to 2030 comes from 
already discovered reserves, onshore in Yamal-
Nenets, Khanty-Mansii and Komi. Production 
offshore currently comes from the single field of 
Prirazlomnoye at 20 meters depth in Petchora Sea, 
which came into production in 2014. From 2030 a 

relatively large part of the production must come 
from undiscovered fields.

Oil production in Arctic Russia declines when intro-
ducing a higher required rate of return. +owever, 
after 2047 extraction is slightly higher in the 20 per 
cent scenario. First, introducing a higher RRR leads 
to lower investment and lower production from ex-
isting fields. Lower reserve investments drive down 
the capital costs and makes it profitable to invest 
in these reserves at a later stage, and eventually 
production is somewhat higher in the 20 per cent 
scenario. Accumulated supply in Arctic Russia and 
the Arctic as a whole decline by 9 per cent each 
during 2020- 2050 (Table 5.1).

Figure 5.3 highlights the impact of a higher RRR in 
other and less dominating petroleum regions in 
the Arctic.

Alaska 
Alaska’s oil production is mainly taking place on the 
North Slope, which covers the Central Arctic state 
lands and adjacent waters of the Beaufort Sea. 
Alaskan oil production has been declining for years 
and continues to decline up until the mid-2030s in 
our reference scenario. +owever, new resources 
at relatively low cost are available and over time, 
investment in new reserves steadily increases 
supply towards 2050 to around 15 Mtoe above the 
present level. +owever, substantial future increase 
in Alaskan oil production requires that onshore 
areas including the area of the Arctic National Wild-
life Refuge (ANWR)17 and the National Petroleum 
Reserve Alaska (NPRA) are accessible. It is possible 
that 90 per cent of the Alaskan undiscovered oil 
is found onshore on the North Slope as well as 
offshore in adjacent areas in the Arctic Ocean and 
closer to land than the Chukchi Sea.

A higher RRR further reduces production in Alaska 
towards the early 2030s, but the loss of output 
becomes smaller over time in relative terms. Ag-
gregated supply over the whole period declines by 
13 per cent (Table 5.1). 

Table 5.1. Change in accumulated oil production 2020-
2050. Increased rate of return scenario. 
Deviation from reference scenario. Per cent

Total  
Arctic

Green-
land

Arctic 
Russia

Arctic 
Canada

Arctic 
Norway Alaska

-9 -50 -9 8 -4 -13

Figure 5.2. Arctic oil production. Reference scenario and 
increased rate of return scenario. Mtoe
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Figure 5.3.  Regional distribution of West Arctic oil 
production. Reference scenario and increased 
rate of return scenario. Mtoe
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Northern Canada 
Canada produces lots of oil and gas, but little in the 
Arctic (Figure 5.3). There is some oil production in 
the Northwest Territories. In 2016, the federal gov-
ernment announced that Canadian Arctic offshore, 
including areas offshore of Northwest Territories, is 
off limits to new offshore oil and gas licensing to be 
reviewed every five years. The first five-year review 
is due in 2021.18 From 2016 to 2018, the Norman 
Wells Oil Pipeline was shut-in because of safety 
concerns, and as a result, production at Norman 
Wells was suspended and Arctic Canadian oil sup-
ply almost came to a halt. In our reference scenario 
oil production in Arctic Canada remains rather low 
up to 2042, followed by a relatively strong increase 
up to almost 10 Mtoe by 2050, a level which will 
require infrastructure investments. 

A higher RRR leads to a minor reduction in supply 
towards 2040. From then on production increases 
and surpasses the reference scenario in 2050 by al-
most 50 per cent, an effect of delayed investments. 
Accumulated supply increases by 8 per cent over 
the period.

Northern Norway
Arctic Norway includes the Norwegian Sea, where 
production started on the Draugen-field in 1993, 
and the Barents Sea. There is only production 
from one oil field in the Barents Sea, as Goliat 
was developed in 2016. Another Barents Sea 
field, -ohan Castberg, is expected to start produc-
tion in 2023/2024. We keep the areas of Lofoten, 
Vesterålen and Senja closed for petroleum activity. 
In the reference scenario, oil production increases 
over the next few years, reflecting increasing sup-
ply from the Norwegian Sea and the Barents Sea 
up to 2025 and 2027, respectively, as relatively 
large amounts of new reserves are coming into 
production (Figure 5.3). From then on oil produc-
tion in Arctic Norway declines. The Norwegian Sea 
shows the steepest decline, and total oil produc-
tion in Arctic Norway in 2050 ends up at 40 per 
cent below the present level.

In the high RRR scenario we see that production 
initially declines but is above the reference scenar-
io after the early 2040s (Figure 5.3). Again, higher 
RRR leads to lower reserve investments initially 
which drives down future capital costs and makes 
it profitable to invest in these reserves at a later 
stage.

Greenland
Greenland has almost one-sixth of undiscovered oil 
in the Arctic, but no reserves have been proven as 
profitable and recoverable. In addition, Greenland 
has the longest lead times and highest costs. +ow-
ever, Greenland Gas 	 Oil Limited is planning for a 
drilling program commencing in the fall of 2020.19 
In our simulations production for total Greenland 
starts as late as from around 2035 and reaches 
over 80 Mtoe by 2050.

A higher RRR leads to lower production in Green-
land, although the reduction becomes relatively 
smaller over time. Aggregated oil supply from 
Greenland over the period declines by 50 per cent 
(Table 5.1). 

Gas production and gas prices
Contrary to the oil price, the gas price is deter-
mined in regional markets and introduces a differ-
ent dynamic in the scenario development.

Figure 5.4 shows total Arctic gas production in the 
reference scenario. Gas supply declines markedly 
towards the late 2030s to around a quarter below 
today’s level. From then on Arctic gas production 
increases to 2050 but ends at 10 per cent below 
the 2020 level. In our reference scenario the aver-
age regional gas price is 75 per cent higher in 2050 
than in 2020, compared to an oil price increase of 
almost 60 per cent over the same period.

Introducing a 20 per cent required rate of return 
leads to higher production after the late 2020s 
(Figure 5.4). +ence, the long-lasting decline in total 
Arctic supply of gas in the reference scenario until 
about 2038 has been modified already a decade 
earlier before it starts to rise around mid-2030s. 
By 2050 production increases to almost 510 Mtoe, 
more than 55 Mtoe above the level in the reference 

Photo Mary Stapleton
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scenario. The initial period with lower gas produc-
tion is much shorter than what the oil market expe-
rienced with a higher RRR. Again, higher RRR leads 
to lower reserve investments initially which drives 
down the capital costs and makes it profitable to 
invest in these reserves at a later stage. As for oil, 
this eventually can lead to higher supply than in the 
reference scenario. +owever, for gas markets we 
have an additional effect that can stimulate invest-
ment and production and counteract the negative 
effect on investment from higher RRR. This effect 
relates to the endogenous regional gas prices in 
contrast to our fixed, exogenous oil price. +igher 
RRR and the corresponding lower production will, 
inter alia, lead to higher gas price. +igher regional 
gas prices will stimulate supply over time and we 
can therefore more easily end up with produc-
tion above the reference scenario. This effect may 

differ between regions and field  categories. With 
a higher RRR, some suppliers reduce production 
relatively more and for a longer initial period than 
others, depending on to what extent increased 
RRR makes the high cost fields become unprofit-
able. In addition, in regions with shorter lead times 
compared to the Arctic the period from reduced 
investment to lower production is relatively short. 
As a result, the increase in gas prices and, hence, 
production, differ across regions. The various arctic 
regions also export to different parts of the world 
and changes in export gas prices will not be equal 
across regions. All regions increase production in 
the high RRR scenario, largely without initial de-
clines except Russia.

Arctic Russia
Arctic Russia is a giant petroleum producer in Arctic 
and global context, with over 90 per cent of the 
total Arctic petroleum production today (and 90 
per cent of total Russian gas production). Arctic 
Russia has the lion’s share of total Arctic resources 
in terms of undiscovered gas resources, of which 
almost 90 per cent are found offshore. Supply 
declines until the late 2030s and then increases 
but only to 15 per cent below today’s level. In Arctic 
Russia the reference scenario is largely based on 
production from already discovered reserves, both 
developed and undeveloped. 

With a high RRR Arctic Russia experiences an initial 
period with marginally reduced activity but eventu-
ally supply starts to increase and surpasses that of 
the reference scenario around 2030. +owever, the 
higher activity in this mid-period eventually leads 
to higher costs and marginally lower supply than in 
the reference scenario as from 2045.

Fields are emptied over time and to prevent pro-
duction from declining even further, new fields 
must be discovered and developed to keep an 
increasing, or even constant, production profile 
over time. The lion’s share of new reserves in 
Arctic  Russia may have to come from offshore 
resources not yet discovered. One can question 
if this is  realistic as there is yet no gas production 

Figure 5.4. Arctic gas production. Reference scenario and 
increased rate of return scenario. Mtoe
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Figure 5.5.  Regional distribution of West Arctic gas 
production. Reference scenario and increased 
rate of return scenario. Mtoe
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Table 5.2. Increase in accumulated gas production 
2020-2050. Increased rate of return scenario. 
Deviation from reference scenario. Per cent

Total  
Arctic

Green-
land

Arctic 
Russia

Arctic 
Canada

Arctic 
Norway Alaska

5 505 0 84 12 135
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Alaska
The long-lasting decline in Alaskan supply of gas 
until the late 2030s has been turned into growth 
a decade earlier with a high RRR, raising supply to 
about 30 Mtoe above the old reference scenario in 
2050 (Figure 5.5). Aggregated supply from 2020 to 
2050 is 135 per cent above the reference scenario 
(Table 5.2). This increase is due to relatively large 
increase in gas prices in the US market following a 
higher RRR. With a higher RRR, US suppliers reduce 
production relatively fast and to a relatively large 
extent, because of short lead times and the fact 
that relatively many fields become unprofitable. 
The regional gas price increases twice as much as 
the average world gas price. Alaska does not even 
reduce supply in an initial period with higher RRR 
as higher gas prices already counterweighs the 
negative effect of higher RRR on investment and 
production. 

Alaska has probably as much as one-fifth of undis-
covered gas in the Arctic, including Alaskan shale 
gas. Shell and Statoil (now Equinor) withdrew from 
offshore exploratory drilling in the Chukchi Sea in 
2015. +owever, over 90 per cent of the Alaskan 
undiscovered gas is found onshore on the North 
Slope as well as offshore in adjacent areas in the 
Arctic Ocean closer to land than the Chukchi Sea. 
The increase in gas supply is probably conditioned 
on a gas pipeline from Prudhoe Bay to the port city 
of Nikiski in southern Alaska, similar to the existing 
North Slope oil pipeline. There are plans of other 
pipelines and LNG factories, above all a new LNG 
plant in Nikiski. In 2018 the federal authorities 

in  Russian Arctic waters (the only offshore gas 
production takes place in shallow waters near the 
island of Sakhalin in more temperate regions). 
+owever, Russian engineers are world leaders in 
inland arctic pipeline technology crucial for the 
Yamal Peninsula projects, where almost all  Arctic 
Russian gas production takes place. Offshore 
extraction is costlier and more demanding than on-
shore production and is also dependent on differ-
ent technological expertise and experience. Today, 
western gas companies are not allowed to deliver 
such technologies due to economic sanctions. The 
supergiant Bovanenko onshore gas field, larger 
than the giant offshore Stockman gas field put on 
hold, began production in 2012. Bovanenko is now 
producing over 20 per cent of total Russian gas. An-
other giant field, the Kruzenshternskoye field, will 
probably start production in the mid-2020s and will 
be connected to the Bovanenkovo field via pipe-
lines.20 It is difficult to predict how future European 
gas import will develop and affect future Russian 
gas export. +owever, a new gas pipeline -North 
Stream 2- from Russia to Germany is expected to 
be finished in 2021. In addition, we can expect an 
increase in Asian demand. A new pipeline from 
East Arctic Russia is currently delivering gas to 
China. There are plans for connecting this pipeline 
to the rest of the Russian network, so that in some 
years it might be possible to transport gas from 
Yamal in Western Siberia to the Asian markets. 

Also, the Yamal LNG plant started production in 
2017 for export to Asia along the Northern Sea 
Route and to Europe. +ence, future demand for 
Russian gas in Europe might not 
decline, and in addition there will 
probably be an increase in Asian 
demand, leading to increased 
Russian output after late 2030s.

Note that in our model gas will 
be traded if profitable, using 
the lowest cost transportation 
 method, via pipelines or sea. 
+ence our study reflects a situ-
ation in the long term without 
sanctions.

Figure 5.5 highlights the project-
ed future reference supply of gas 
from other Arctic regions than 
Russia. Pipelines in Alaska. Photo: Colorbox
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decided to expand federal oil and gas leasing in the 
ANWR, in an even larger area of the NPRA and off-
shore. After decades of opposition to drilling in the 
ANWR oil leases were auctioned in -anuary 2021. 
+owever, interests were low,21 possibly reflecting 
a more risk averse attitude towards large projects 
with a longtime horizon.

Northern Canada
The present level of gas production in Arctic 
Canada is very low and is consumed locally. Natu-
ral gas production at Norman Wells was suspended 
from 2017 to 2018 in response to the suspension 
of oil production in the region. +igher RRR and 
higher gas prices means that the increase in gas 
supply now starts around the mid-2020s, a decade 
earlier than in the reference case. This leads to 
an increase in aggregated gas supply of over 80 

per cent over the projection period, albeit from 
a low level. Developing Canada’s gas reserves at 
this scale might require substantial investments in 
infrastructure as pipelines or large-scale LNG facili-
ties. The Mackenzie Gas Project was cancelled in 
2017, because it was not considered economically 
feasible due to the low North American gas prices 
at that time. The Mackenzie pipeline was meant to 
transport gas from the North West Territories and 
south to Alberta oil sands areas and further. 

Northern Norway
Today Arctic Norway produces gas in the Norwe-
gian Sea and the Barents Sea (the Snøhvit field). 
In the reference scenario production steadily 
declines to only one-fifth of today’s level by 2050. 
+igher gas prices lift the production profile so that 
 accumulated production increases by 12 per cent 

Box 5.1. The FRISBEE model of global petroleum markets
Method 
The FRISBEE-model is a recursive, dynamic partial equi-
librium model for fossil fuels (oil, gas and coal), renew-
ables and electricity in 16 regions worldwide. Demand 
is a function of end-user prices of energy, population, 
GDP per capita and AEEI-autonomous energy efficiency 
improvement. Each region has three end-users: Indus-
try, households (incl. services) and power producers. 

The relevant consumer price of a fuel in a region is 
the sum of the producer price, delivery costs (due to 
transport, distribution and refining) and existing taxes/
subsidies. The CO2 tax comes in addition to delivery 
costs and existing taxes.

FRISBEE has previously been used for studies of petro-
leum production, emission from shipping and petro-
leum activities in the Arctic and impacts of petroleum 
industry restructuring.

On the oil market OPEC is a dominant player and 
 covers the residual demand (difference between global 
demand and Non-OPEC supply). The oil price scenario 
is from IEA (2019). We have perfect competition on the 
gas and coal markets (endogenous prices). Regarding 
oil and gas the model differs between fields in produc-
tion, fields not developed and undiscovered fields. 
Both production and investment decision are modelled 
explicitly and are based on profitability. We model low 
flexibility in the short-term and full flexibility in the 
long-term, and differ between capital and production 
costs. We also implement bilateral gas trade between 
regions. Coal supply is based on more simple cost 
functions. Renewables are introduced in exogenous 
amounts.

The model assumes that the basic incentive for oil 
and gas companies is to invest in provinces and field 
types with the highest expected return. We apply a 

pre- specified required rate of return, which is set to 
7 and 20 per cent in real terms in the reference and 
the alternative scenario, respectively. The oil and gas 
companies only invest in projects with a RRR above or 
at the pre-specified level. The assumption that invest-
ments first target the most profitable reserves leads 
to a geographical spread of extraction. Gradually, 
reserves that are costlier to extract become candidates 
for investment, and the cost of development will rise as 
reserves are depleted. On the other hand, new discov-
eries add to the pool of undeveloped reserves. 

Data on discovered reserves (both producing, deve lop-
ed and undeveloped) and operational and capital costs 
are based on the extensive database of global petro-
leum reserves in the year 2012. The parameters in the 
cost function are based on available cost data.

The model covers five arctic regions� Alaska, Arctic 
Canada, Arctic Norway, Greenland and Arctic Russia.

While discovered reserves already generate production 
or may lead to production in the relative short term, 
undiscovered resources identified through geological 
surveys (or seismic activity) are more uncertain and 
will only lead to production in the long-term. Expected 
undiscovered oil resources are mainly based on various 
reports from USGS, e.g. USGS (2012), as well as Norwe-
gian Petroleum Directorate (2017).
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(Table 5.2). This may be credible, partly due to the 
new pipeline that was opened in 2015 – Polarled 
– which crosses the Arctic Circle and can transport 
gas from the Aasta +ansteen field to Nyhamna/
Molde on the west coast of South Norway.

Greenland
In Greenland gas has been indicated by seismic 
surveys, but no findings have proven viable. Many 
parts of the Greenland continental shelf area 
are still relatively unexplored. +owever, there is 
still exploration for gas (and oil), and licenses for 
exploration and extraction of gas (and oil) have 
recently been granted.22 Our simulations show that 
even with relatively large undiscovered resources, 
the relatively high costs and long lead time means 
that Greenland is unable to start production before 
the mid-2040s. In the high RRR scenario the op-
portunity for profitable investments opens up for 
Greenland, experiencing a five-fold increase in 
aggregated production, almost reaching the level 
of Alaska in 2050 (Table 5.2). Greenland has no 
natural gas or LNG infrastructure or installations, 
including storage facilities and pipelines. +ence, 
our simulations assume the building of the neces-
sary infrastructure.

Summary
This study looks at the effects on the oil and gas 
extraction in the Arctic until 2050 if petroleum com-
panies increase their required rate of return on in-
vestments. A higher rate of return means that the 
oil and gas companies become more near-sighted 
and reflects concerns of the green energy transi-
tion which could make their assets Ȋstrandedȋ, or 
worthless.

When companies raise the required rate of return 
fewer high-cost reserves become profitable and 
investments decline, ultimately leading to lower 
supply. +owever, lower investments in an initial 
period entail lower future capital costs and this 
means that it will be less costly and more profitable 
to invest in these fields at a later stage. This ex-
plains why production does not decline as much as 
one initially would expect. Consequently, a higher 
required rate of return generally leads to a relative-
ly small decline in arctic oil production. Arctic gas 
producers in addition experiences higher prices, 
which means that production generally increases 
with a higher required rate of return.
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In addition to oil and gas, the arctic region contains other 
abundant mineral resources. +owever, many known 
reserves are not exploited because of their inaccessi-
bility. Arctic Russia clearly extracts the largest amount of 
minerals, but the other arctic regions also have certain 
important extractive industries, providing raw materials 
to the world economy.1

Below is an overview of important minerals that are 
found in the Arctic, including coal, iron and ferro-alloy 
minerals, several non-ferrous minerals, precious metal 
ores and industrial minerals. Due to the numerous 
sorts of minerals that exist, the list will obviously not be 
exhaustive. We also lack data for certain minerals. Some 
limited information on reserves will be included in the 
comments to production of the specific mineral. For 
information on the application of the different miner-
als, we have leaned heavily on the websites of Mbendi2 
and Mineral Gallery.3 Other sources have information on 
world production decomposed to a country level.4

Mineral fuels
Coal is the world’s most abundant and widely distributed 
fossil fuel, primarily used for electricity generation and 
steel production. Coal is a less abundant fossil fuel in the 
Arctic than oil and gas. Arctic coal production increased 
by 272 per cent from 2002 to 2015 (Table 1), leading to 
a doubling in the Arctic share of the world’s coal extrac-
tion, from 2 to 4 per cent (Figure 1). Coal production 
takes above all place in Arctic Russia, but in 2015 there 
is still some minor production in Norway (Svalbard) and 
Alaska. 

Climate policies worldwide is expected to reduce de-
mand for fossil fuels, above all for coal. The Arctic has, 
however, a share of around 25 per cent of global gas 
resources likely to substitute for coal and play a role 
in production of low carbon energy through hydrogen 
production with CCS. 

Iron and ferro-alloy minerals
Iron ore is the basic raw material used by the iron and 
steel making industry. Although iron has many specific 
uses, its main use is in the production of steel. The arctic 
share of global iron ore extraction declines from 2.3 

per cent to 1.3 per cent (Figure 1). +owever, there is an 
increase in production volume of 146 per cent over the 
period. In 2015 iron ore extraction takes place in Russia, 
in Kiruna in  Sweden and to a minor extent in Rana and 
Syd-Varanger in  Norway.

Chromite is used for a host of purposes. It is considered 
a strategic metal and is used in alloys for hardening 
and corrosion resistance. There are no economical 
substitutes for chromite ore in the production of ferro-
chromium. Northern Finland is the only arctic producer. 
Production is 245 per cent higher in 2015 than 2002, 
leading to an increase in the arctic share of global chro-
mite production from 4.7 to 7.2 per cent of total global 
production.

Cobalt is mainly used as an alloy with iron, nickel and 
other metals to produce corrosion and wear resistant 
products for high temperature applications such as in jet 
engines and gas turbines. Cobalt based alloys are also 
used in highly durable steels. Cobalt oxide is an impor-
tant additive in paint, glass and ceramics. Arctic produc-
tion decreases by 24 per cent over the period, leading to 
a steep decline in the share of global cobalt production 
from 11 to 1.6 per cent. In 2011 there is some minor pro-
duction in Arctic Finland. In 2015 production only takes 
place in Arctic Russia.

Nickel is used in the manufacture of stainless steel, steel 
alloys and super alloys, central in the chemical and 
aerospace industries. Nickel is also used in batteries 
and fuel cells, and as a catalyst in the production of fats 
and oils. The lionvs share of nickel mining takes place 
in Arctic Russia and total arctic extraction increases by 
116 per cent from 2002 to 2015 (Tableb1). Arctic produc-
tion amounts to 10.6 per cent of the world’s production 

Figure 1.  Arctic share of global coal and iron and ferro-alloy 
mineral extraction. Per cent. 2002, 2011 and 2015
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Table 1. Change in volume of coal and iron and ferro-alloy 
mineral extraction in the Arctic from 2002 to 2015. 
Per cent

Coal Iron 
ore

Chro-
mite

Co-
balt Nickel Tita-

nium
Tung-
sten

272 146 245 -24 116 99 -65

Box VII: Mineral extraction in the Arctic
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Box VII: Mineral extraction in the Arctic

in 2002 and 12.5 per cent in 2015. In 2015 there is also 
some minor extraction in Arctic Finland.

Titanium is a lightweight mineral, non-corrosive, able to 
withstand temperature extremes and with strength as 
steel. Titanium alloys have many applications in air-
planes, missiles, space vehicles and in surgical implants. 
Arctic Russia is the only producer in the Arctic. Produc-
tion doubles over the period, leading to an increase in 
the arctic share of global titanium from 0.3 to 0.5 per 
cent.

Tungsten is produced both in Arctic Canada and Arctic 
Russia, and the arctic share of worldwide production de-
clines from around 9 to 3 per cent as extraction declines 
by 65 per cent from 2002 to 2015. Tungsten is used for 
hardening steel and the manufacture of Ȋhard metalȋ, 
with hardness close to that of diamond. Tungsten metal 
products are extensively used in electric and electronic 
equipment and in the chemical industry as a catalyst. 

Non-ferrous minerals
Bauxite is the main raw material to produce alumina, and 
ultimately aluminium. The production of alumina con-
sumes over 90 per cent of global bauxite output. Alumin-
ium is used in electrical equipment as well as cars, ships 
and aircrafts, and is also used in metallurgical processes, 
buildings and packaging materials. Figure 2 shows that 
extraction in the Russian arctic declines from 1.9 per 
cent of global production of bauxite to 1.3 per cent even 
if the production volume increases by 39 per cent (see 
Table 2). When it comes to production of aluminium, 
we find the Arctic share to be around 3.6 per cent of 
world production in 2002. Russia’s bauxite reserves were 
then less than 1 per cent of world’s total5 and therefore 
 nepheline and apatite has been used as alternatives. 

These minerals have the disadvantage of needing more 
energy than bauxite in the production of aluminium. 
The Kola peninsula is the main region of nepheline and 
 apatite production in Arctic Russia, and production 
 capacity was around 26 million tonnes in 2015.6

Copper has its end uses in construction and in the electri-
cal and electronic industries. The Arctic produces around 
3.7 per cent of global copper production in 2002, above 
all in the Russian Arctic. An increase in arctic production 
of 25 per cent towards 2015 leads to a more or less con-
stant share of global extraction over the period. In 2015 
there is also some copper production in Arctic Sweden 
and to a lesser extent in Alaska and Northern Finland.

Lead has a variety of uses in chemical industries and 
 other manufacturing, and in construction. The manufac-
ture of lead-acid storage car batteries, chemical products 

Figure 2.  Arctic share of global non-ferrous mineral 
extraction. Per cent. 2002, 2011 and 2015
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Figure 3.  Arctic share of precious metal ores and industrial 
mineral extraction. Per cent. 2002, 2011 and 2015
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Table 2. Change in volume of non-ferrous mineral 
extraction in the Arctic from 2002 to 2015. Per cent

Bauxite Copper Lead Zink Palladium

39 25 -1 16 1

Table 3.  Change in the volume of precious metal ores and 
industrial mineral extraction in the Arctic from 2002 
to 2015. Per cent

Gold Silver Platinum Diamonds-
gem 

Diamonds-
ind

Vermi-
culite

163 268 -8 62 -8 -5

Lars Lindholt, Statistics Norway
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and cables dominate the end uses of lead. Lead is also 
used for X-Ray shielding and at nuclear plants. Environ-
mental regulations (particularly in the western world) 
are now controlling the use of lead in end products such 
as tetra ethyl, paint and as a petroleum additive. A large 
amount of lead is recycled, generating about 50 per 
cent of current global lead supply. Production in North-
ern Canada was around 1 per cent of world production 
during 2000-2002, but as was the case with zinc, the 
mines were closed due to depleted resources. The Arctic 
produces around 5.6 per cent of the world total in 2002, 
above all in Alaska and to a minor degree in the Rus-
sian Arctic. The arctic volume of production is practi-
cally constant and the share of global extraction of lead 
declines by two percentage points from 2002 to 2015. 
While  Russian production halts during the period some 
production starts in Arctic Canada.

Zinc is used in special alloys for its unique industrial 
properties from great strength to unusual plasticity. 
=inc coating of iron and steel products make them 
more corrosion resistant. Total extraction in the Arctic 
mainly takes place in Alaska and declines by 1 percent-
age point from 7.7 per cent of the world production over 

the  period, even if the volume increases by 16 per cent. 
In 2015 a large part of the zinc production in the Arctic 
takes place in Alaska. There is also some production in 
Arctic Sweden and minor production in Arctic Canada. 

Palladium is mainly used by the car industry for making 
catalytic converters. It is also used as a catalyst, in the 
production of nitric acids and in laboratory equipment. 
Palladium is also used in the electronics industry and as 
a dental material. Arctic Russia alone produces as much 
as around 40 per cent of the world’s palladium during 
2002-2015 as extraction increases by 1 per cent. Data 
suggest that Arctic Russia has around 10 per cent of 
global reserves in 2002.7

Precious metal ores
Gold has historically been used for jewelry and as a base 
for global monetary reserves. +owever, gold reserves 
have largely been disconnected from currencies. +ow-
ever, most countries still hold gold as reserves as do 
banks and investors worldwide. As a material, gold has a 
wide range of uses from catalyst in industrial processes 
to dental material and for decorative purposes. Of the 
world’s gold production, the arctic share is 3.2 per cent, 

Box VII: cont.
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primarily taking place in Arctic Russia and to some extent 
in Alaska and Northern Canada (Figure 3). Some small 
production also takes place in Northern Finland and 
Sweden. As total arctic extraction increases by 163 per 
cent (see Table 3), its share of world extraction increases 
to 6.6 per cent during 2002-2015. The tiny amount of 
gold production in Greenland ceased before 2015.

Silver is often classified along with gold and platinum as 
a precious metal. Silver is primarily used in photographic 
paper and film, as well as for medical and dental pur-
poses.  It is also used as jewelry and in the electronic 
industry. The Arctic extracts 3.6 per cent of global silver 
in 2002 and following an increase in extraction of 268 
per cent the share increases to over 9 per cent in 2015. 
Production over the 2002-2015 period above all in-
creases in Arctic Russia and to some extent in Northern 
Sweden, while declining somewhat in Alaska. The small 
silver production in Arctic Canada decreases, while the 
tiny production in Arctic Finland is closed down.

Platinum is used in jewelry, laboratory equipment, cars, 
electrical contacts and dentistry. Around 15 per cent of 
the world’s platinum extraction is found in Arctic  Russia 
in 2002. Production declines by one third over the 
period leading to a share of almost 10 per cent of global 
extraction in 2015. Alaska has stopped its small platinum 
production in 2015, while there still is a small platinum 
production in Arctic Finland.

Industrial minerals
Diamonds are famous as jewelry. +owever, not all 
diamonds are of gem quality and in fact most diamond 
deposits contain a mixture of industrial and gem qual-
ity. Industrial diamonds in Arctic Russia make up around 
23 per cent of global production by weight in 2002 and 
28 per cent in 2015. Industrial diamonds’ main use is in 
lens manufacture and electrical wires. Originally crushed 
industrial diamonds were used for these purposes, how-
ever, synthetic diamonds now pose a threat to industrial 
diamond mining. Synthetic diamonds have replaced 
natural diamonds in more than 90 per cent of industrial 
applications. Table 3 also shows that production of gem 
quality diamonds in the arctic part of Russia and Canada 
combined increases by 62 per cent from 2002 to 2015. 
This leads to a large upturn in the arctic share of global 
extraction from 26.8 per cent in 2002 to 48.1 per cent 
in 2015. +ence, almost half of the world’s production of 
diamonds of gem quality takes place in the Arctic.

Vermiculite is a kind of clay, which is very useful for many 
industrial purposes. It is very light, chemically non-reac-
tive and fire resistant. Vermiculite can be used to soak up 
toxic liquids like pesticides. This ability makes vermiculite 
serve well as bedding for pets and livestock. In addition, 
vermiculite can be used in concrete and ceramics as 
a heat resistant additive. Of total global production in 
2002, the Russian Arctic contributes 5.8 per cent. Arctic 
production declines by almost 5 per cent and the share 
of worldwide extraction declines by one percentage 
point towards 2015.

Notes
1 All figures for 2002 are taken from Glomsrød, S. and I. Aslaksen (2006): 
The Economy of the North, Statistical Analyses 84, Statistics Norway. 
For some of the surveyed minerals in Russian regions it was difficult to 
measure the arctic share. The most important source for separation 
between arctic and non-arctic extraction is USGS (2019): Annual data of 
the mineral industry in different countries, https://www.usgs.gov/cen-
ters/nmic/international-minerals-statistics-and-information. It describes 
specific mining areas and locations of mines, but sometimes the produc-
tion figures are lacking. The arctic shares must therefore be regarded 
as approximate estimates. Consequently, the findings that follow must 
be treated with caution. Other sources: USGS (2013, 2016): The mineral 
industry of Russia, Alaska Department of Natural Resources (2012): 
Alaskaɒs mineral industry 2012, Special report 68, Alaska Department of 
Natural Resources (2015): Alaskaɒs mineral industry 2015, Special report 
71, Energy and Mines Ministers’ Conference (2019): Mining sector perfor-
mance report 2008-2017, Cranbrook, British Columbia, Statistics Canada 
(2013): Mining sector performance report 1998-2012, Energy and mines 
ministers’ conference, Mining -ournal (2016): Various issues of supple-
ments to Mining -ournal, Andrew, R. (2014): Socio-Economic Drivers of 
Change in the Arctic, AMAP Technical Report No. 9, Arctic Monitoring 
and Assessment Programme (AMAP), Wilson, E. and F. Stammler (2016): 
Beyond extractivism and alternative cosmologies: Arctic communities 
and extractive industries in uncertain times, The Extractive Industries 
and Society 3, p. 1–8, Yukon Bureau of Statistics (2018): Yukon Monthly 
Statistical Review, February 2018. 
2 Mbendi (2019): https://mbendi.co.za/indy/ming/mingsa.html
3 Mineral Gallery (2019): http://www.galleries.com/mineralsBbyBname.
4 British Geological Survey (2014): World mineral production 2008-2012, 
British Geological Survey (2019): World mineral production 2013-2017, 
Reichl, C., Schatz, M. and G. =sak (2018): World mining data, Vol. 33 Min-
erals production.
5 Leijonhielm, -. and R. Larsson (2004): Russian strategic commodities: 
Energy and metals as security levers, FOI Report 1346, Swedish Defense 
Research Agency.
6 USGS (2015): The mineral industry of Russia.
7 Leijonhielm and Larsson (2004): op. cit.
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The notion of benefit sharing originated from the 
Convention on Biodiversity in 1992 and was shaped in 
the Nagoya Protocol supplementary agreement of 2010. 
Benefit sharing can be defined as the act of sharing a 
portion of advantages/profits derived from the use of 
resources, land, or traditional knowledge with the re-
source. The notion of benefit sharing has been promoted 
by the global development institutions as standards of 
environmental and social performance and governance. 

Benefit sharing aims to address social justice and in-
equalities between communities and those who com-
mercialize resources. Indigenous and local communities 
are understood as rights-, stake- and knowledge holders. 
Benefit sharing is connected to corporate social respon-
sibility that companies should meet.2 

Benefit sharing may include monetary and non-mon-
etary benefits. Monetary benefits may take the form 
of development and investment funds, profit sharing, 
equity sharing and tax payments to governments, includ-
ing tax revenues from resource extraction and from 
stimulating economic activity through benefit sharing. 
The non-monetary forms may encompass investment 
in social infrastructure, investment in local employment 
opportunities, local procurement, professional training, 
and improved services.2

The arrangements are often driven by national and 
 local laws and practices:

• Compensation implies that the benefits are distributed 
to compensate for a past or future damage or loss 
of value resulting from extractive activity.3 This could 
be a compensation for lost income, land, pollution or 
loss of access to resources.

• Investment targets priorities identified by the receiv-
ing party or negotiated with the company and/or the 
government. It focuses on training and education, 
developing infrastructure, providing employment 
opportunities for the residents, contracting local busi-
nesses, etc. This principle could be empowering for 
local communities. 

• Charity assumes that a company has no fundamental 
obligation to provide benefits, but it chooses to share 
some benefits as a matter of philanthropy and good 
will.

Modes of benefit sharing describe interactions be-
tween an extractive industry and Indigenous/local com-
munity for benefit distribution:

• The partnership mode is based on partnerships 
among the extractive companies, government, and 
local, in particular Indigenous communities. This 
mode is positioned to generate investment in local 
capacities, infrastructure and businesses and pro-
moting development and self-reliance in the Indig-
enous communities.

• The beneficiary mode establishes community-oriented 
non-profit organizations to run community services, 

businesses, and civic institutions. These entities 
invest in local businesses, ventures, and financial 
markets. Revenues can be administered through 
community funds or be distributed on equal basis to 
all beneficiaries.

• The shareholder mode involves dividend funds and 
shares from native corporations. Indigenous share-
holders receive dividend payments. Native corpora-
tions provide services to industries on contractual 
basis and may receive royalties from extraction on 
the Indigenous-owned rights to resources.

Benefit sharing mechanisms are financial, legal, and 
procedural ways used to operationalize benefit sharing. 
Each benefit sharing mechanism would entail certain 
implementation forms depending on what principle is 
utilized to construct the benefit sharing regime.  

• Streamlined benefits are enshrined in legislation and 
regulations. Long-term contractual obligations, taxes, 
royalty payments, production sharing agreements 
became streamlined when agreements are reached.

• Negotiated benefits are negotiated arrangements 
between companies and local authorities or directly 
with communities or Indigenous organizations. 

• Semi-formal benefits represent a more informal sys-
tem, where a company may choose to share benefits 
on requests from community actors, local authorities 
or private citizens.

• Trickle-down benefits are gains through general eco-
nomic impacts, such as income growth, employment, 
increased consumer spending, rising real estate 
prices, new infrastructure development, etc.

Benefit sharing can be an important mechanism for 
attaining sustainable, just, and equitable economic 
development in the Arctic by retaining some of company 
incomes locally. Positive impacts can best be achieved 
when companies and communities work together as 
equal partners.

Benefit sharing is evolving as Indigenous and local com-
munities strengthen their voices. 

From Paternalism to company centered social 
responsibility (CCSR): Nenets Autonomous Okrug 
(NAO), Russia 
Several large Russian and international oil and gas com-
panies are operating in NAO. Benefit sharing is imple-
mented through negotiated socio-economic agreements 
with the governor’s office. The transfers contribute to 
community investment, e.g. the construction or repair 
of sports halls, kindergartens, schools, medical centers 
and recreation centers. To some extent companies also 
provide charity for culture and education to earn the 
license to operate.

By law, companies are required to compensate the herd-
ers for expropriated lands, which in NAO are designated 
for agriculture and leased by reindeer herders.4 
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Box VIII: Benefit sharing in Arctic Extractive Industries
Andrey N. Petrov, ARCTICenter, University of Northern Iowa 

Maria S. Tysiachniouk, Centre for Independent Social Research, St. Petersburg

Partnership Mode: Chukotka, Russia
The Kupol Foundation was established in 2009 by the 
Chukotka Mining and Geological Company (CMGC) to 
support sustainable development in the Chukotskiy 
 Autonomous Okrug. In 2008 the company signed an 
agreement with the regional Association of the Indig-
enous Peoples of the North to form a long-term part-
nership. Grants from the funds cover four focus areas: 
traditional livelihoods and culture of the Indigenous 
Peoples, healthcare, education and training, and sustain-
able development of small and medium-size businesses.5 

Beneficiary Mode: Nunavik6, Canada
The benefit sharing regime in the Canadian Arctic mostly 
builds upon the investment principle. Impact and Benefit 
Agreements is a prevalent mechanism.

The Raglan Mine is one of the two major mining projects 
in Nunavik started in 1994.  According to the IBA 4.5 � 
of the mines profits is divided between Salluit (45 �), 
Kangiqsujuaq (30 �) and Kaktivik Regional Government 
(25 �). The distribution of money depends on the com-
munity decisions by annual voting.7 

Shareholder mode: Alaska, USA
The Alaska’s North Slope benefit sharing arrangements 
are based on investment, compensation and charity. 
In Alaska there are several layers of benefit sharing, of 
which shareholder mode is the most unique and essen-
tial. Through the Alaska Permanent Fund every citizen 
receives a share of money from the oil income (see Box 
4.2). In addition, the Indigenous Peoples are sharehold-
ers of regional and village corporations established 
under the Alaska Native Claims Settlement Act.8 
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Box IX:  Social dimensions of mining in Yukon Territory

Different understandings of the environment
Remote, resource-rich regions far away from urban 
centres are widely considered to be Ȋresource frontiersȋ. 
First Nation people in Canada’s Yukon Territory – who 
make up 23.3 per cent of the entire population of 42 
152 people – have been dealing with the implications of 
large-scale mining since the Klondike Gold Rush in the 
late 19th century. Today, Indigenous Peoples, settlers 
and miners as well as Canadian state institutions and 
extractive industry stakeholders share the land and 
the resources of the Yukon region, while also ascrib-
ing differing, contesting and conflicting meanings to 
this  environment as Ȋresource frontierȋ and basis of 
economic wealth and settler colonial history or alterna-
tively, Ȋlandȋ as being at the centre of Indigenous life and 
worldviews.1 

Relations to stakeholders in mining 
The Yukon First Nations’ Umbrella Final Agreement 
between the Canadian State and the Yukon Govern-
ment (finalized in 1993) and the subsequent Land Claims 
Agreements (signed by 11 out of 14 Yukon First Nations 
during the 1990s and 2000s) enabled strong participa-
tion of First Nations in decision making over mining 
projects.2 First Nations hold the land title to 8.5 per cent 
of total land. The Indigenous Peoples’ right to be consult-
ed is facilitated by the Yukon Environmental and Social 
Impact Assessment Act (YESAA).3 

Mining is a key industry in the Yukon� however, 
local communities are in an unequal position 
towards the companies and the state bodies. 
This problem has been pronounced in the 
so called ȊPeel Watershed legal caseȋ, when 
the Na-Cho Ny¦k D¦n, Tr’ondǪk +wǪch’in and 
Vuntut Gwitchin First Nations took the Yukon 
Government to the Canadian Supreme Court, 
arguing over the unfaithful consultation pro-
cess in the land use planning process.4 In 2017, 
the Supreme Court ruled in favour of these 
First Nations and the consultation process had 
to start from scratch. Currently a new mineral 
development  strategy for the Yukon is be-
ing negotiated5 which tackles the revision of 
the Yukon Quartz  Mining Act and the Yukon 
Placer Mining Act� the latter has been nearly 
unchanged since the early 1900s. These acts 
do not meet anymore the requirements set 
out in the LCA and the contemporary political 
demands of the First Nations. 

Working in mining and land-based  activities
Many Indigenous people in the Yukon are 
employed in mining and traditional land-
based activities at the same time. Subsistence 
harvesting is crucial for the First Nations way 
of life and the sharing economy is still the 
essence of social bonds. At the same time, 
more and more First Nation people work in the 
mining sector while still having the sense of 
being stewards of the land. For the Indigenous 
workforce the high-income potential of mining 
has a specific relevance by supporting subsis-
tence activities and living off the land,6 which 

has become more expensive over time due to high fuel 
prices and the costs of vehicles such as boats, snowmo-
biles and other equipment. 

Unpredictable mining industry and potentials for 
sustainability
Benefit sharing agreements between the First Nations 
and mining companies include revenue sharing and local 
business development and also other items like commit-
ments to support training and local employment. A chal-
lenge is that professional training for Indigenous people 
lags behind the booming labour demand in the region. 
Indigenous people compete with many of the fly-in/
fly-out (FIFO) workers from the south, while Indigenous 
workers are often employed in entry-level jobs. +owever, 
vocational training programs such as those at the Centre 
for Northern Innovation in Mining (CNIM) at the Yukon 
University take place in the capital Whitehorse, and also 
at the local campuses in the villages throughout Yukon, 
through mobile training facilities. 

Sustainable economic paths beyond mining
First Nations in the Yukon intensely debate new orienta-
tions for socio-economic development and a sustain-
able future.7 Options include community gardening, 
agricultural tourism as well as the development of small 
businesses including arts and crafts. A key issue of these 
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