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Executive Summary

The Arctic Council Ministers requested in their Salekhard Declaration (2006) the following:

Welcome the increased co-operation in the field of energy, reflected in various AC projects, and endorse

energy, including renewable energy and environmentally friendly technologies, as an important compo-

nent of the AC cooperation, addressing energy issues and their impact on human life and the environ-
ment, and request the SDWG to report on this activity to the AC Ministerial session in 2008, and to
identify activities that the Arctic Council could consider for future implementation.

Based on the mandate given by Ministers, the SDWG has
prepared this report to:

¢ Identify some emerging Arctic energy issues;

e Reference completed Arctic Council projects and activities
relating to energy;

e Provide some background information on energy sectors in an
Arctic context; and

o Identify some possible areas for cooperation in the field of
Arctic energy.

The Report examines some emerging trends and issues under the
main headings:

¢ Energyand the Arctic

o Arctic Energy and Global Issues

o The Arctic as Emerging Energy Province

o Arctic Energy, Arctic States and the Arctic Council

o Arctic Energy and Arctic Communities

e Conclusions & Potential Activities for Future Implementation

This report is not intended as a comprehensive assessment of
Arctic energy resources, nor of the impacts of Arctic energy devel-
opment on the natural and human environments in the circum-
polar region. Rather, it is intended as an overview report on the
Council’s cooperation in the field of Arctic energy so as to allow
Arctic Council Ministers to take stock of past activities and to
make some strategic decisions about future cooperative activities.

In this sense, the report is an overview of the broad subject of
cooperation on Arctic energy issues.

By its nature, the subject of energy in the context of the Arctic
has many facets and embraces a wide range of complex technical
and political issues. It must be said at the outset that these issues
have already been the subject of considerable research and coop-
erative activity within the Council. The Arctic Council has more
than a decade of experience bringing together a broad network of
scientists, policy makers, indigenous peoples’ organizations, and
other Arctic residents and stakeholders to expand the knowledge
base in respect of the Arctic and to cooperate on issues of common
interest. (It is noteworthy that, to date, the involvement of the
energy industry in these deliberations has been somewhat limited
and could be enhanced in future Council activities in the field of

energy.)

Throughout, reference is made to numerous other reports and
assessments prepared by other working groups of the Arctic
Council. The reader is encouraged to refer to these documents
for detailed examination of issues that can only be dealt with in
cursory fashion in this report.

The Report notes in particular that greater attention needs to
be given to the Arctic as an energy consumer in order to foster
sustainable development and to meet the challenges facing com-
munities in many parts of the Arctic.
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[. Introduction: Energy and the Arctic

Energy is critical to civilization. The search for energy resources
and the development and delivery of energy resources to commu-
nities across the planet has been a perrenial preoccupation since
the earliest days of organized societies.

Arctic populations in particular face energy challenges given the
climatic extremes created by long periods of cold and darkness in
their often remote communities. Access to energy is a prerequi-
site for the existence and development of Arctic communities and
societies. To sustain people and their livelihoods in Arctic regions,
energy resources are essential for basic heat, power, light and trans-
portation, as well as for a myriad of other purposes.

In coming years the pressures to develop Arctic energy resources
are expected to increase in the Arctic states. Unfortunately, the
phrase “Arctic energy resources” is often equated only with Arctic
oil and gas. While Arctic petroleum hydrocarbons are currently
the overwhelming focus for development, a broader spectrum of
renewable energy resources requires examination in the context of
the Arctic. In this report the phrase “Arctic energy resources” is
intended to include renewable energy options.

Arctic energy provides a compelling theme around which to
focus many issues that have already received some attention by
the Arctic Council. Since 1996, the Council has operated as a
high-level forum for Arctic cooperation. This forum is intended
to provide a means for promoting cooperation, coordination and
interaction among the Arctic States, with the involvement of the
Arctic’s indigenous communities and other Arctic inhabitants on
common Arctic issues, in particular issues of environmental pro-
tection and sustainable development in the Arctic.

Many important political, economic, social, environmental and
technological questions underlie development of Arctic energy
resources. This paper does not attempt to answer all these ques-
tions. Instead it provides an overview of emerging issues and trends,
references some past Arctic Council cooperative activities relating
to Arctic energy, and explores opportunities to reinvigorate efforts
to cooperate and colloborate on common interests in the field of
Arctic energy, including sharing information and coordinating
development of alternative energy technologies. This focus on the
need for cooperation and good governace in the Arctic is impor-
tant. As the recent Arctic Council oil and gas assessment points
out “effective governance does not occur by chance”. !

As the recent Arctic Council oil and gas assessment points out “effective

governance does not occur by chance.”
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I1. Arctic Energy and Global Issues

The Accessible Arctic

In modern times energy has been a critical feature of the geopo-
litical dynamics between and among states. As states become
increasingly reliant on energy supplies to fuel their economies and
maintain or improve the quality of life of their citizens, a broad
range of foreign policy decisions, while not primarily based on
energy considerations, must take energy issues into account. Arctic
states are no different and will continue to vigorously assert their
sovereignty against real or perceived incursions as accessibility to
the Arctic and its resources increases.

The Arctic, for so long perceived to be on the periphery of main
stream events nationally and internationally, is no longer in this

ition. The blurring of the line between the far north and the
%ﬂvelopmem that carries with it a

| rangeofimportant new considerations that mark this transition to

a main stream issue. The perception of an accessible Arctic has cer-
tainly put the region firmly on the global geopolitical agenda. The
potential for rapid economic development in the Arctic as a result
of high world prices for energy and minerals, and easier access to
resources as a result of climate change, raises numerous questions
relating to environmental, social, and cultural impacts of develop-
ment in an ecologically fragile and culturally vulnerable region.

The Search for Conventional
Oil and Gas Resources

Since the Middle East Oil Embargo of the 1970s, nations around
the world have been taking steps to ensure that they can better
manage or absorb the impacts of a dramatic and prolonged reduc-
tion in supply or an unexpected increase in the price of energy,
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particularly oil. It is likely that oil will continue to be the dominant

factor in the global energy picture for the foreseeable future:

Oil is the worlds vital source of energy and will remain so for
many years to come, even under the most optimistic of assump-
tions about the pace of development and deployment of alterna-
tive technology. But the sources of 0il to meet rising demand, the
cost of producing it and the prices that consumers will need to pay
Jfor it are extremely uncertain, perhaps more than ever. The surge
in prices in recent years culminating in the price spike of 2008,
coupled with much greater short-term price volatility, have
highlighted just how sensitive prices are to short-term market
imbalances. They have also alerted people to the ultimately finite
nature of 0il (and natural gas) resources. In fact, the immediate
risk to supply is not one of a lack of global resources, but rather a
lack of investment where it is needed. Upstream investment has
been rising rapidly in nominal terms, but much of the increase
is due to surging costs and the need to combat rising decline
rates — especially in higher-cost provinces outside of OPEC.
Today, most capital goes to exploring for and developing high-
cost reserves, partly because of limitations on international oil
company access to the cheapest resources. Expanding production
in the lowest-cost countries will be central to meeting the world’s
needs at reasonable cost in the face of dwindling resources in most
parts of the world and accelerating decline rates everywhere.

Just over half of projected global energy investment in 2007-
2030 goes simply to maintain the current level of supply capac-
ity: much of the world’s current infrastructure for supplying oil,
gas, coal and electricity will need to be replaced by 2030.3

Some nations are more dependent on imported oil and gas because
of their geographic size, economic structure, location or climate.
Some Arctic states have been reasonably successful in implement-
ing conservation programs, introducing new encrgy—cfﬁcicnt
technologies and locating alternate sources of supply. However,
increases in the price of conventional oil and gas, driven in part

by reduced inventories and escalation in demand in rapidly-devel-
oping economies in Asia, have begun to fuel interest in Arctic oil
and gas resources as a means to manage or absorb such demand
pressures.

According to the International Energy Agency (IEA), world pri-
mary energy demand will increase by 45% in the period 2006-
2030.% In their 2008 reference scenario, fossil fuels will account
for 80% of the world’s primary energy mix in 2030, with oil being
the dominant fuel. The demand for coal is anticipated to rise more
than the demand for any other fuel in absolute terms. The share of
the world’s energy consumed in cities is anticipated to grow from
two-thirds to almost three-quarters in 2030.3

To date, petroleum production in the Arctic has mainly taken
place in Alaska and Northern Russia, although Canada and
Norway have some production from the far north and potential
is being explored in Iceland and Greenland (see Figure 2). Around
97% of current total Arctic oil and gas production is from onshore
developments in Russia and Alaska. However, exploration and
production in Arctic offshore regions is expected to increase. For
example, in the Norwegian sector of the Barents Sea, the Snehvit
gas field is now in production having been developed by Norway
drawing upon its extensive record of achievement in offshore ener-
gy development in non-Arctic areas of the Norwegian continen-
tal shelf. On the Russian continental shelf in the Barents Sea, the
Schtokmanovskoye discovery has estimated gas reserves of around
3200 billion cubic metres.” Other significant offshore gas discov-
eries have also been made in the Petchora Sea.

The Arctic shares of undiscovered oil and gas are estimated to be
as high as 20.5% and 27.6% of the total global resources, respec-
tively.* When total proven reserves and undiscovered oil resources
are considered, the Arctic represents appproximately 13% of the
world reserves. About 10% of the global oil production takes
place in the Arctic today. Around 25% of total proven reserves
and undiscovered gas resources are located in the Arctic. The cur-
rent Arctic share of global gas production’ is also around 25%.
The words “undiscovered” and “unproven” are important in the
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context of the Arctic: there can be little doubt that the search for
new reserves of oil and gas will be a significant driver in Arctic
affairs in coming years. Promising hydrocarbon areas have been
described in several Arctic Council publications, most recently
In the phase I and phase I ECONOR reports (SDWG) and in
Arctic Oil and Gas 2007 (AMAP).1°

Arctic Energy and the Search
for Sustainable Alternatives

As of 2006, renewable energy sources accounted for only about
13% of the world’s total primary energy supply, with the largest
percentage coming from biomass.!! While coal will continue glob-
ally as a major source of energy for generating electricity, the IEA
forecasts that renewable technologies will grow rapidly in com-
ing years, eventually overtaking gas as the second-largest source
of electricity.”> Wind, solar, geothermal, tide and wave energy are
expected to grow fastest as renewable energy sources, primarily in
the power sector. Nonetheless, the share of non-hydro renewables
in total power generation is still only anticipated to be about 4%
in 2030."

Many alternative and renewable energy options are the subjects
of development programs and research projects sponsored by the
Arctic states and industry. The possibilities include large and small
scale hydroelectric power, geothermal energy, nuclear power, clean
coal, solar power and photovoltaics, offshore and onshore wind
energy, tidal and wave power, biomass and biogas, gas hydrates,
hydrogen fuels and so on. Efforts to improve technologies, for
example in relation to battery storage systems, are ongoing.
However, some of these energy options have yet to be thorough-
ly explored in an Arctic context; nor have they been subjects of
extensive Arctic Council cooperation.

In addition to new sources of conventional resources, or develop-
ment of alternative resources, Arctic energy strategies must also
consider reduced consumption, efficiency measures, new tech-
nologies, heat recovery, carbon capture and storage, and emissions
trading systems.

In order to increase energy security while reducing energy demand,
air pollution and anthropogenic greenhouse gas emissions, finan-
cial incentives, new regulatory frameworks and policy support will
be required to increase the use of renewable energy sources and
the development of related environmental technologies. In the
context of Arctic communities in some parts of the circumpolar
region, transportation and electrical power generation are highly
dependent on fossil fuel consumption. Unfortunately, high con-
ventional oil prices can encourage use of some alternatives energy
sources which are even more carbon-intensive. Efficiency measures
and increased used of alternative biofuels in transportation are
under consideration in some Arctic States, as is “decarbonisation”
of electricity generation for industrial, commercial, government
and domestic buildings.

The Demand for Other Arctic Resources

While it is likely that the northern circumpolar region will play an
increasingly important role in the global energy picture, potential-
ly as a producer of energy resources such as oil and gas, the region
is also attracting attention in respect of other renewable and non-
renewable resources, including fresh water.

Forests cover 30% of the world’s land area and the boreal forests of
the Arctic cover about 17% of the global land arca.’ These Arctic
forests represent the largest natural forests in the world. Most of

the boreal forests are uncultivated due to remoteness and lack of




infrastructure.” Data on fishing and aquaculture for the four large
Arctic marine ecosystems'® reveal that in 2002 the total catch of
wild fish in the Arctic amounted to 7.26 million tonnes, or 10% of

the world catch of fish.

Approximately 3.2% of the world’s gold production comes from
the Arctic, primarily from Arctic Russia and to some extent from
Alaska and Northern Canada. A small amount of production
also takes place in Northern Finland and Sweden."” Arctic Russia
produces 21 and 23 per cent of global gem-quality diamonds and
industrial diamonds, respectively,' while almost 15% of world
production of gem-quality diamonds is now being extracted from
northern Canada.

Large, population-rich developing countries have experienced
rapid economic growth in recent years,"” adding to the existing
demands in industrialized nations. The rising demand for raw mate-
rials is creating interest even in remote areas, such as the Arctic. The
Arctic is endowed with petroleum, minerals, fish and forests that
increasingly attract the interest and mobilize the purchasing power
of these emerging economies. The Arctic is also of interest to many
industrialized countries trying to find secure supplies of natural
resources.”’ Development of Arctic resources will be energy-inten-
sive, not only because of the Arctic conditions under which mines,
fisheries and other activities must operate, but also because of the
remoteness of such sites from markets. Transportation infrastruc-
ture is underdeveloped in the Arctic region. On another level,

however, new marine shipping routes through Arctic seas could
become more attractive for a global transportation network that
has come under pressure from increasing costs of fuels. Some of

these routes are considerably shorter than existing routes for trans-
porting manufactured goods.?!
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Ten Perspectives on Nordic Energy

(2006, offprint, ISBN 91-631-9275-6, p. 44)
(see: www.nordicenergyperspectives.org)

The present introduction of new policy instruments has led to a number of
unexpected and negative consequences. The electricity prices have increased
substantially due to the unexpected high C02 price in the EU ETS, existing
taxes acquire a new role when new, market-based policy instruments are
implemented in parallel and the electricity certificate system (in Sweden)
still show uncertainties, e.g. concerning the price formation. When the deci-
sions to introduce these new policy instruments were made, there was little
debate regarding the negative consequences and the uncertainties of their
effects.

Another example is the combined effect of a number of policy instruments
which have made biofuels very competitive for energy production in Sweden.
The result is a high price for biomass. This use of biomass in energy produc-
tion is therefore to an increasing degree competing with the use of biomass
for pulp production, which could lead to a general increase in timber prices.
This is a problem for the pulp and paper industry, since they operate on an
international market.

The increasing number of parallel policy instruments is also a problem in
itself, since their combined consequences are difficult to foresee for policy
makers and market participants alike. A recommendation may therefore be
to analyze the effect of new policy instruments and the combination of policy
instruments more carefully before drastic changes are implemented. — Policy
or market, national versus international: constant balancing?

Itis a truism to state that the energy policy is dynamic. It is constantly chang-
ing, both when it comes to the political agenda and challenges, and when
it comes to the implementation of different policy instruments. It is impor-
tant to realise that these changes to a large extent are consequences of the
dynamic development of the society as a whole, i.e. the framework condi-
tions of the energy system and not in the policies as such. Our simple picture
of the dynamics of energy policy illustrates this.

Due to the dynamic nature of society and politics, and the complexity of
energy systems and their importance for society and the environment, the
energy branch must be prepared to live in a less than perfectly stable political
framework even in the future. Somewhat more stability and a more long-
term perspective on energy policies is however desirable.
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Climate Change and Other 140

Environmental Issues

. Rest of the world

Arctic
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While the global profile of the Arctic as an emerging energy prov-

ince has been raised considerably in recent years, it does not com-
pare to the overwhelming attention the Arctic receives from an

100

Million barrels of oil equivalents per day

environmental perspective .* In less than a decade, all dimensions 80
of the Arctic environment, including its flora and fauna, oceans,

rivers, snow, ice, glaciers and permafrost have become the focus of 60
intense scrutiny to determine the impacts of climate change. Not

to be overlooked in this context is the human dimension of the 40
Arctic which is discussed more fully in Part V of this report. 2
Climate change is defining many issues in the Arctic. Indeed, the 0

Oil Gas Total Petroleum

designation of the Arctic as an energy province is based upon a
number of assumptions about the pace of climate change in the
northern circumpolar region and about the availability of technol-
ogy required to develop and deliver Arctic energy resources, in

Figure 1: Arctic share of global petroleum production, 2002.
[source: AHDR 2004, p.27]

particular oil and gas, to markets under these emerging climatic
conditions (see Part I1I of this report).

This creates a real challenge for policy-makers and decision-makers
who are called upon to balance the various socio-economic and
environmental risks and benefits. Development of Arctic resourc-
es is now, more than ever, being scrutinized through the climate
change lens, frequently being portrayed as activity which will fur-
ther contribute to, or initiate, climate-change-related impacts on
the Arctic environment.

> Summary

Cooperation among the Arctic states is now the norm
through numerous bilateral initiatives and multilateral
initiatives such as the Arctic Council. The foreign pol-
icy dimensions of energy are a complex field and there
is no reason to think that energy developments in the
Arctic will be immune from these issues. Relationships

Notwithstanding work conducted to date, actual and projected between state-owned and operated energy firms and

changes in the Arctic, particularly in the marine environment, are
raising important questions about the adequacy of circumpolar
and international arrangements to regulate and manage the devel-

private sector firms in the Arctic will be an important
dimension of investment in Arctic energy develop-
ments. Events in the Arctic and elsewhere can have a

opment of natural resources and to protect and conserve the nat-
ural environment. High profile issues, like the impact of climate
change on Arctic access, delineating Arctic offshore boundaries
and global pressures for access to energy resources, are receiving
extensive and ongoing coverage in deliberations about the devel-
opment of Arctic energy.

bearing on cooperative relationships that have devel-

oped in the context of the Arctic Council and therefore
every effort will be required to maintain and enhance
the levels of cooperation which have already produced
such an impressive legacy within the Council.

Concerns about the potential for marine traffic accidents in the
Arctic often relate to the limited infrastructure available for high
Arctic navigation and the lack of capacity to respond in a timely
fashion in the event of an accident. To successfully explore for and
develop Arctic energy resources, governments and industry will
need to make significant expenditures to deploy the best engineer-
ing and technologies available to operate in the region. Much of
the special technology required to develop the region’s energy

Cooperation among the Arctic
states is now the norm through
numerous bilateral initiatives and

resources continues to be tested and refined as sea ice and perma-
frost conditions change. In addition, there is increasing activity by
state-owned and private sector corporations secking out energy-
related opportunities in the Arctic. International political and
market dynamics are likely to play a significant role in the develop-

multilateral initiatives such as the
Arctic Council.

ment of Arctic energy resources, particularly “mobile” resources
such as oil and gas.
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[11. The Arctic as Emerging

Energy Province

Emerging Energy Province

The designation of the Arctic as an “emerging energy province”
represents a significant departure from the past when relatively
little attention was paid to potential Arctic energy resources gen-
erally; the costs of developing and transporting Arctic oil and gas
to markets were prohibitively high; and much more affordable and
accessible oil and gas were available from other sources.

However, as the Council’s Arctic oil and gas assessment shows,
interest in Arctic energy is not really “new”. There is a long history
of energy exploration and production in Arctic and sub-Arctic
regions over the past 100 years and in some cases, even longer.”
The potential of other Arctic energy resources, whether uranium,
geothermal energy, coal, gas hydrates, wind power, solar energy,
tidal power or others, have been studied significantly less by the
Arctic Council, although interest in these alternative sources of
energy is increasing.

The entire Arctic region will not be an energy province* but
those Arctic areas that have such potential will play a critical role
in the strategies which Arctic and non-Arctic states must develop
to address issues relating to energy security and climate change in
the 21st century and beyond [see Fig. 2].

Arctic Council reports have used a range of definitions to delimit
the Arctic region.” The land territories encircling the Arctic basin

belong to the eight Arctic states.?* Sweden and Finland do not have

coastlines on the Arctic Ocean. The Arctic Ocean dominates the
centre of the region but is the smallest of the world’s five oceans.
It covers an area of approximately 14 million square kilometres,
or about 1.5 times the size of the USA, with a maximum depth
of 5,500 metres (18,040 feet). The Arctic Ocean has the widest
continental shelf of all the oceans. The shelf is wide and shallow off
Europe and Asia, all the way from the Barents Sea in the west to
the Bering Strait. In some areas of the Arctic the continental shelf
extends a significant distance towards the North Pole. Extensive
mapping activities are ongoing in Arctic offshore areas. Currently,
there is only a sparse network of air, ocean, river, and land routes
circumscribing the Arctic Ocean. To expand this network will
require considerable infrastructure investment.

Geographers have ongoing debates about where to draw the divid-
ing line between the Arctic and non-Arctic; however, the Arctic
is not a closed system. What happens in the Arctic does not stay
in the Arctic, and vice versa. The Arctic is oftern referred to as a
barometer that is highly responsive to other global processes.
Quite simply, the solutions to some Arctic problems cannot be
implemented by actions in the Arctic. On the other hand, non-
Arctic regions may be unable to address some of their pressing
problems without giving due attention to the Arctic. A variety of
interests are already looking northward to determine the Arctic’s
potential in relation to fisheries, energy resources, minerals and
fresh water.
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Figure 2: Major Oil and Gas Provinces and Basins around the Arctic [Source: AMAP. Arctic Oil and Gas 2007, p.5]

Arctic Energy Resources

As noted above, there is a tendency to equate the phrase “Arctic
energy resources” with the phrase “Arctic oil and gas”. This report
refers to energy resources in their broadest sense. Some energy
needs are site specific or relatively stationary (e.g. lighting and
power for Arctic houscholds) while other energy needs require
resources that are highly mobile (c.g. vehicles for land, water and
air transporation). In all cases infrastructure for exploiting, stor-
ing, delivering or transmission of renewable and non-renewable
Arctic energy resources is a central issue, whether the energy is
used in local communities or exported outside the circumpolar
region to national or international markets.

Although economic, political, social, environmental and tech-
nical issues relating to Arctic energy are complex, the fault lines
along which many issues fall appear to be relatively simple. At a
basic level, energy issues can be divided geographically in terms
of onshore and offshore/marine areas. While these designations
are by no means exclusive, they may be helpful when considering

future Arctic Council cooperative activities. There are no seri-
ous questions about jurisdiction over onshore energy resources,
notwithstanding any stakeholder concerns regarding any specific
energy policies in respect of these areas. Some Arctic onshore
energy issues will therefore be confined primarily to domestic
national or local agendas, while others have broader significance
for regional or global economies and environments.

However, where offshore resources are concerned, there are some
notable issues relating to territorial and sovereign rights which
have been the subject of recent discussions and publications. The
United Nations Convention on the Law of Sea (UNCLOS) has
been ratified by most Arctic states with coastal regions, the excep-
tion being the United States of America. This Convention pro-
vides a rules-based framework for exercising sovereign rights in
respect of natural resources out to the edges of the continental
margins, potentially leaving only a relatively small “donut hole” of
international waters in the Arctic Ocean.



The Ilulissat Declaration adopted by the Ministers of Foreign
Affairs of five Arctic states” on May 28th, 2008 acknowledges
pressing issues to address in the Arctic offshore region. Existing
national and international legal frameworks already cover large
parts of the Arctic region and address a range of issues. Thus, the
declaration states that:

The Arctic Ocean stands at the threshold of significant changes.
Climate change and the melting of ice have a potential impact
on vulnerable ecosystems, the livelihoods of local inhabitants and
indigenous communities, and the potential exploitation of natu-
ral resources.

By virtue of their sovereignty, sovereign rights and jurisdiction
in large areas of the Arctic Ocean the five coastal states are in a
unique position to address these possibilities and challenges. In
this regard, we recall that an extensive international legal
Jframework applies to the Arctic Ocean as discussed between our
representatives at the meeting in Oslo on 15 and 16 October 2007
at the level of senior officials. Notably, the law of the sea provides
Jfor important rights and obligations concerning the delineation
of ‘the outer limits of the continental shelf; the protection of the
marine environment, including ice-covered areas, freedom of
navigation, marine scientific research, and other uses of the sea.
We remain committed to this legal framework and to the orderly
settlement of any possible overlapping claims.

During the past decade in particular, there has been a dramatic
change in how Arctic and non-Arctic nations perceive the circum-
polar North, its importance to global systems and the development
of its resource base. There is a strong perception that important
new trends and developments are creating new opportunities and
challenges for Arctic states and other stakeholders in relation to
Arctic energy.®®
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Arctic states have recognized the dramatic shift in interest in the
Arctic and have begun to consider ways to improve regulatory and
management frameworks to contribute to the sustainable devel-
opment of the region.?” Arctic states are now faced with a broad
range of issues, many of which require more meaningful coopera-
tion and collaboration between and among neighbours, as well as
full engagement of Arctic residents.

As noted above, some Arctic energy resources have actually been
commercially exploited in some Arctic areas for at least the past
century and have been used by Arctic local populations for mil-
lenia. So while the search for energy in the circumpolar North
is not new, the intensity and urgency of discussions on this issue
seem to have increased markedly in the past few years. To date, the
intensity of these discussions has not necessarily been matched by
on-the-ground activities related to exploration for, and develop-
ment of, high Arctic energy resources, particulary in Arctic off-
shore areas.*® The actual ongoing and planned development in the
Arctic offshore is quite limited in extent at present. The Arctic’s
designation as a new energy province is currently based more on
projected potentials than on significant proven reserves of oil and
natural gas and other energy resources. The willingness of the pri-
vate sector or state-owned ventures to commit to signiﬁcant explo-
ration expenditures and other investments is dependent on a range
of technical, economic, political and environmental factors.

A significant first step in relation to Arctic energy is the need to
confirm the existence of commerically-feasible resources, for exam-
ple oil and gas reserves, but at the same time to consider the energy
options for local communities which are dependent on access to
sustainable, affordable energy. Taking this step will require diffi-
cult political and investment decisions. Even with a relatively ice-
free and accessible Arctic during summer months, there would not
likely be much interest in exporting Arctic oil and gas resources if
stable, conventional sources of oil and gas were in plentiful supply
elsewhere at low costs. On the other hand, the energy needs of
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local communities are immediate and ongoing. Without afford-
able energy, the sustainablility of some Arctic communities could
be threatened.

Interest in Arctic energy ventures is also dependent on national
and international political and economic circumstances, so some
improvements in the price and security of supply may produce
a partial reassessment of development plans for Arctic energy
resources. For example, dramatic changes in the international eco-
nomic environment in 2008 drove the price of oil to $147 USD
per barrel and appeared to increase the interest in Arctic resources.
By contrast, the subsequent “credit crunch” in the autumn of
2008 resulted in an equally dramatic drop of oil prices below $40
USD per barrel and may bring a cooling of interest in large-scale,
high-risk investments in the Arctic.

Some large-scale efforts to exploit newly-accessible energy
resources in the Arctic are underway. At the time of this report
Norway has developed the Snevit gas fields and Russia is proceed-
ing with plans to develop the Shtokman gas fields in the Barents
Sea, while Canada and the USA are considering major pipeline
projects to tap onshore Arctic gas reserves. In other areas devel-
opments are still relatively speculative. Iceland and Greenland,
for example, are exploring oil and gas potentials in their offshore
areas. Similarly, while there are promising hydro-electric, nuclear,
geothermal and coal resources in some locations in the Arctic,
it appears that the timescales for development of most of these
Arctic energy resources tend to be in the medium and longer
term. These timescales give Arctic states opportunities for reflec-
tion and analysis to further develop policies and legislation so that
decisions can be made within a rationale framework.

> Summary

There are a number of questions the Arctic Council
may wish to consider as it contemplates additional new
cooperative activities in the field of Arctic energy. For
example, what is “the Arctic” region for the purpose
of discussing energy issues? Given the importance of
energy security to all states within the global commu-
nity, how should the Arctic region be integrated into
national energy concerns and into the larger global
energy picture? What differentiations should be made
between cooperation on onshore and offshore resources
in the Arctic region? The Council’s Arctic oil and gas
assessment describes almost a century of experience
with exploration and development of petroleum hydro-
carbons in the Arctic, so what is “new” or “emerging”
about the Arctic energy file? What are the prospects
for development of renewable energy sources in the
Arctic? How should the Council balance consideration
of the Arctic region as an energy supplier and the Arctic
region as an energy consumer? Consideration of these
and other questions may assist the Council in structuring
future cooperative activities in relation to Arctic energy.

Given the importance of energy security to all states within the global

community, how should the Arctic region be integrated into national

energy concerns and into the larger global energy picture?
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I'V. Arctic Energy, Arctic States
and the Arctic Council

Arctic communities and settlements are largely based on the use of

natural resources. Traditionally, these activities included hunting,
gathering, fishing and reindeer herding. However, the importance
of the non-renewable resources in the Arctic is growing. Together
with the fisheries, the exploitation of minerals and fossil fuels is
now the main basis for some regional economies. This growing
economic activity offers significant opportunities for Arctic states
and Arctic communities, but also involves challenges, particularly
in the field of environmental protection. New economic activi-
ties, for example in relation to Arctic oil and gas, may provide an
important basis for welfare and economic growth, but it is equally
important that resource utilization is planned and carried out in a
sustainable manner in order to facilitate coexistence of activities in
different sectors. Such activities must be carried out in accordance
with environmental and safety standards and should be to the ben-
efit of Arctic societies. *!

Arctic energy is likely to be a critical component for improving
and maintaining the quality of life in Arctic states and for reduc-
ing reliance on expensive energy imports from politically unstable
suppliers. The primary energy resources exploited in the Arctic
have been hydroelectric power, oil and gas, and coal. To a lesser
extent uranium and other fissile materials have also been mined.
Biomass, solar and wind power have been used on a small scale in
some areas mainly to supplement local users, while geothermal
energy has been successfully utilized in Iceland, Russia and Alaska
at various scales. For Arctic states and energy industries operat-
ing in the Arctic, the unsettling economic and political effects of
high-cost energy world wide will have a bearing on how they will
respond with initiatives to develop the Arctic’s energy resources.

Regulation and Management of Arctic
Energy Developments

Energy is an important factor in economic and social stabil-
ity because in the modern world most activities consume energy.
Consideration of this relationship is critically important to eco-
nomic and environmental regulatory systems and policy devel-
opment. Greenhouse gas emissions can be reduced by energy
efficiency measures, a transition to less carbon-intensive fuels, and
elimination of polluting industrial processes. Regulatory caps on
emissions, emission trading systems and carbon taxes are included
in the range of policy measures aimed at meeting environmental
objectives. However, alternative energy sources and new carbon
capture and storage technologies are in the early stages of develop-
ment in many cases. Investments in these technologies will need
to be accelerated. Policies can encourage investment and create
demand for new technologies that are more “environmentally-
friendly” or carbon-efhicient. However, it will be necessary to
monitor the effects of such initiatives because new policy instru-
ments can lead to unexpected and negative consequences [see side-

bar p.9].%

Some of the trends and issues among consumers and other stake-
holders identified below are factors in decision-making relating to
development of Arctic energy resources and accordingly will have
to be taken into account by Arctic states and industry. It is high-
ly unlikely that any Arctic state could adopt a complete “hands
off” approach to the Arctic.?® Therefore there needs to be a rea-
soned response to the increasing support for a development-free
Arctic, as well as every effort to take into account suggestions for

Policies can encourage investment and create demand for new technologies

that are more “environmentally-friendly” or carbon-efficient.
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alternative approaches to energy issues.** Many of the solutions to
Arctic environmental issues actually will lie outside the Arctic and
this will need to be taken into account in formulating any energy-
related strategies for the Arctic. This reality also emphasizes the
need for cooperative measures outside the Arctic which have as
their objective the reduction of Arctic impacts caused by non-
Arctic activities.

An unfortunate and inaccurate trend in some media reports has
been to portray Arctic resource developments as poorly regulat-
ed or not regulated at all from socio-economic or environment
impact perspectives. Recently there has also been an outpouring
of ideas and proposals aimed at reforming existing governance
systems to address Arctic governance issues, including in rela-
tion to energy resources. These include suggestions from various
official and stakeholder interests within Arctic states, as well as
from non-Arctic states, scientists, political commentators, and
representatives of nongovernmental organizations, some of whom
warn of competition and conflict for access to the Arctic’s natural
resources.

The tone of some of this commentary on Arctic governance leaves
the impression that Arctic states and industry are not paying suf-
ficient attention to the Arctic environment when making resource
development decisions. However, in most Arctic states there is an
extensive history in the Arctic of regulating energy resource devel-
opment. In most cases developments are subject to strict regulato-
ry conditions. Therefore, efforts are required to demonstrate that

Arctic energy developments are being effectively regulated and
that Arctic states are taking steps to respond through regulation
to changing environmental circumstances. Cooperation between
Arctic states and industry to meet environmental protection
and socio-economic objectives in the Arctic could also be better
communicated.

Stakeholders

Some Arctic and non-Arctic consumers and stakeholders have
become increasingly vocal about the real or perceived consequenc-
es of Arctic energy resource development activities, both renewable
and non-renewable. For example, there is often opposition to oil
and gas development activity which disrupts the traditional land-
based livelihoods and culture of indigenous peoples. Coal attracts
considerable opposition as a fuel. Opposition is also increasing to
certain biofuels which convert agricultural production into ener-
gy. Activities associated with uranium mining and waste disposal
for nuclear power face public relations challenges, as do large scale
hydro-electric developments involving damming or diversion of
existing river systems that might disrupt local or regional ecosys-
tems. With the exception of agricultural production for biofuels,
the Arctic contains many of these energy resources and activities
to develop them will take place in the Arctic or “near north” areas
bordering on the Arctic.

Some stakeholders have suggested that the only response to the
increasing concerns about Arctic climate change, Arctic ecosy-
tems and the potential impacts of energy development is to sig-
nificantly reduce all industrial activity and permanently protect
large parts of the Arctic from any energy resource development.
A related trend involves citizens demanding that governments and
businesses take steps to bring energy resource development activity
in other nations into line with what is acceptable or preferred in



their home countries. For example, opposition to imports of “dirty
oil” has become more common. Some utility companies have been
encouraged not to purchase power from hydroelectric develop-
ments which will flood traditional lands of indigenous peoples.

A relevant factor affecting cooperation on energy issues is the
political structures within each of the Arctic states. Political deci-
sion-making, legislative jurisdiction and regulatory processes in
the three large federations, Canada, Russia and the Unitied States,
can be quite different from the arrangements in unitary Arctic
states.

In some Arctic states, there are legal requirements that will require
participation of local, regional or indigenous peoples’ authorities
in matters relating to energy developments. Some decisions on
energy resource developments can only be made with the active
involvement of, and in some cases the consent of, local or regional
governments or indigenous peoples’ institutions. There are some
sub—national governments which have jurisdiction over resource
development decisions, which in the case of energy can have sig-
nificant national and international implications. It is not uncom-
mon for local and regional institutions with such jurisdiction over
resource development to bargain for commitments from national
governments and industry for infrastructure or other spending to
support both resource development and their local and regional
interests. They may also seck a share in taxation or royalty revenue
flowing from energy resource developments.

In many cases, Arctic states and their industry partners institute
measures which demonstrate a commitment to cooperation and
involvement of local interests, to protecting the local Arctic envi-
ronment, and to responding to larger global issues such as climate
change. It will be necessary to articulate and demonstrate to stake-
holders that Arctic energy resources, whether petroleum hydrocar-
bons, hydro-electric, nuclear, geothermal, coal or other large scale
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developments, have a necessary role to play in strategies to make a
transition to sustainable development, not just in the Arctic but
on a national and global scale.

Investment and Partnerships

The history of Arctic resource development demonstrates that
partnerships between government and other stakeholders, in par-
ticular industry, have been common, while in other cases state-
owned, controlled and financed corporations have reccived a
monopoly, or near monopoly, over access to Arctic resources. In
these partnerships each party performs a role which has been nec-
essary to the development of resources. Equally important have
been measures where governments provide infrastructure or finan-
cial considerations to reduce the risk for industry and to make
investment more attractive.

These partnerships may create challenges for Arctic state govern-
ments which have to find a balance between acting as the managers
of resources and the regulators of development, while potentially
also having a role as active participants in exploration for, and pro-
duction of, Arctic energy resources. Moreover, in reaching agree-
ments on infrastructure and financial concessions, Arctic state
governments must be aware of potential political perceptions cre-
ated by such corporate support and concessions. Notwithstanding
this type of political risk, the reality has been that operations in
the Arctic have generally required cooperation and partnerships
between Arctic governments and industry because of the high—
cost, high—risk circumstances.

Investing in the Arctic is costly. Governments, industries, small
businesses and private individuals want to make sure that they get
their investments right the first time, using the best information
and technologies to avoid costly mistakes. Where oil and gas are
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concerned, the history of Arctic development reveals numerous
ventures which sought, but failed, to demonstrate resource poten-
tial, even with significant government support. In cases where
potential was determined, there was often a need for large-scale
direct or indirect government involvement to bring production to
market.

Investments will need to comply with an ever-increasing network
of regulations, many of which are designed to protect the Arctic
environment. Depending upon the nature and scale of the invest-
ment, most Arctic states have established elaborate processes which
attempt to determine environmental impacts and how industry
investors can best eliminate, mitigate, manage or remediate these
impacts before licenses or permits to proceed with a development
project are issued. The changing Arctic environmental conditions
will require that Arctic states reformulate, and industries adapt to,
new regulations.

Arctic nations, state-controlled corporations and private industry
will have to take into account environmental, socio-economic and
geopolitical factors in determining whether to invest in energy-
related activities in offshore or onshore regions of the Arctic. If
Arctic governments and major industry stakeholders with access
to significant financial resources withdraw, or significantly reduce
their investments in the Arctic, there may be few sub-national gov-
ernments and small energy corporations with the capacity to take
their place.

While operations in the Arctic will always carry some risks, under-
standing and effectively managing these risks is critical for Arctic
states, Arctic residents and industry. There is considerable global
competition for investment. It will be important, therefore, to
demonstrate to all stakeholders that investments needed to devel-
op Arctic energy are reasonably secure over the long term.

Infrastructure and Technology

Industry experience has shown that traditional technologies and
expertise are not particularly well-suited to Arctic conditions.
Considerable advances in technology have been made. However,
some engineering, technological and information gaps will need
to be addressed in relation to both renewable and non-renewable
energy options. Arctic states and industry stakeholders will need
to expand existing programs to begin closing these gaps and to
demonstrate preparedness for the challenges which lie ahead. In
some cases where appropriate technologies already exist, govern-
ments and industry still face a “communication gap” in convinc-
ing some stakeholders that the costs and risks of development
are manageable. For example, while there are some successes and
failures in relation to Arctic oil and gas technologies in onshore
areas, offshore practices continue to face challenges in ice-covered
marine areas, in particular in relation to cleanup operations in the
event of an oil spill.

Arctic Cooperation

The popular image of a mysterious and unstudied Arctic is often
reinforced by media reports. In fact, the Arctic has been studied
systematically and comprehensively. This is not to suggest that all
questions have been answered. However, while the image of the
Arctic as a cold, dark, inhospitable enigma might have had some
validity at the beginning of the 20th century, by the beginning
of the 21st century the situation has changed, and is changing,
dramatically.

Itis important to stress that multi-lateral cooperative organizations
such as the Arctic Council have generated a wealth of information
about the Arctic. The International Polar Year will contribute an
unprecedented amount of new data. Not only has the region been
an object of study, over the past 50 years the Arctic has also been
subjected to scientific, political and socio-economic experimenta-
tion and innovation. New forms of governance, locally, nation-
ally and internationally, are being pioneered. New institutions for
scientific cooperation and distance learning are in place. Novel
approaches have been taken to understanding the human dimen-
sions of the Arctic.

The Arctic Council is not new to the subject of Arctic energy.
Energy issues fit into a larger matrix of issues relating to Arctic
human development and the Arctic natural environment. While
there are still important gaps in the Arctic knowledge base, exten-
sive research has occurred in all dimensions of Arctic studies. A
large body of information is found in Arctic Council publica-
tions® ranging from climate change and other environmental
issues, to emerging socio-economic and governance issues. To
date, the Council’s working groups have focussed primarily on
issues related to petroeum hydrocarbons, including comprehen-
sive assessments of Arctic oil and gas, Arctic marine shipping
issues, regulatory guidelines and intergovernmental agreements,
emergency preparedness and response measures, contaminants
and other impacts on ecosystems, socio-economic issues and other
human dimensions of Arctic large-scale developments and a range
of other subjects which all have relevance for emerging Arctic
energy issues. This essential work provides a solid foundation for
efforts to integrate environmental and socio-economic policies in
the context of development of Arctic energy resources.



> Summary

In coming years the pressures to develop Arctic energy
resources are likely to increase in the Arctic states. While
Arctic petroleum hydrocarbons are perhaps the over-
whelming early favorite for development, a broader spec-
trum of energy issues requires examination in the context
of the Arctic, including:

What is the nature and extent of renewable and non-
renewable €Nergy resources in the Arctic?

Are these resources commercially viable or locally
affordable and what are the economics of developing
them?

What are the associated political, social, environmen-
tal, and technological implications of development?
Can development be managed with acceptable levels
of socio-coconomic and environmental impact?

What are the costs and benefits for Arctic resi-
dents resulting from development of Arctic energy
resources?

Where does development of Arctic energy resources
fit in the national economic/energy strategies of
Arctic states?

Where does development of Arctic energy resources
fit in the broader context of a global transition to
lower carbon emissions?
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As noted above, there has been significantly less work
done by the Arctic Council on energy consumption,
energy efficiency and alternative and renewable energy
options in the Arctic, although interest in these subjects
is increasing.

When considering future cooperative activities, the
Arctic Council will need to take into account the time
frames associated with emerging Arctic energy issues.
In the short term of one to five years, there is a range
of pressing issues facing Arctic communities in some
parts of the Arctic relating to access to affordable ener-
gy resources (see Part V of this Report). On the other
hand, major new resource developments, by their nature,
require investments and infrastructure developments
that are likely to have timeframes of five to ten years, at
a minimum. Similarly, the role of Arctic €nergy resources
in global issues such as climate change and energy secu-
rity is likely to be relevant well into the medium and lon-
ger terms.

Some cooperative activities that the Arctic Council could
consider for future implementation are identified in Part

VI of this report.
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V. Arctic Energy and

Arctic Communities

The Arctic Human Dimension

The Arctic is a region in which people have lived for thousands
of years, accumulating local and traditional knowledge that is
highly relevant in decision-making relating to the field of energy.
Indeed, energy issues may be central to the continued existence
of some communities in the Arctic. The population of the
entire Arctic region is estimated at approximately 4 to 9.9 mil-
lion people (see Figs. 3 & 4), depending on the area defined to
fall within the Arctic.* The figure of 4 million, which is more
widely used in Arctic Council publications, represents about
0.07% of the world population and about 0.9% of the total
population of the eight Arctic states.

In some parts of the Arctic there is a significant indigenous pop-
ulation. As the Arctic Council’s Arctic Human Development
Report (AHDR) describes in some detail, these populations
often differ noticeably in their demographic characteristics and
lifestyles.”” Some Arctic states do not maintain official statis-
tics that identify indigenous peoples specifically. Nonetheless,
the AHDR provides some general data on indigneous peoples
of the Arctic (see Fig. 5).

The major findings*® in the AHDR provide a concise and helpful
profile of the human dimension of the Arctic (see Appendix II).

Sustaining Arctic Local Communities

Within the global economy, competition for secure energy
supplies is highly charged. Therefore, the politics of coop-
eration surrounding Arctic energy issues is very complex. For
some, the Arctic is perceived as a warchouse of resources for
export to world markets. The emphasis of media reports relat-
ing to Arctic energy tends to be about environmental and geo-
political issues associated with large scale export of oil and gas
from the region to feed growing demand in populous regions
outside the Arctic. However, the Arctic Council will also need
to consider the importance of energy for the sustainablility and
prosperity of communities within the Arctic.

In some parts of the circumpolar north® communities are
struggling with the growing costs of imported energy prod-
ucts. Therefore, an immediate concern for these communi-
ties is access to affordable energy, either from conventional
sources or through development of alternative energy projects
to alleviate the disportionate costs which they are now facing
for light, heat, power and transportation.® While these local
issues are first and foremost domestic issues for each Arctic
state, there is a significant opportunity for cooperative activi-
ties given the commonality of circumstances faced by many

local communities across the Arctic. As the Interim Report of the
Arctic Energy Summit notes:

...all Arctic nations are not created equal. The differences in ge-
ography, landmass and population density result in differing
viewpoints on the application of energy technology. The Scan-
dinavian nations have high population densities and relatively
short distances between communities that generally allow more
economy of scale to be developed. Iceland, while low in popula-
tion, has a significant population center that is located within
a short distance of the main renewable energy source. Russia
and Canada both have long distances between communities;
but Russia has large communities, allowing economies of scale.
Alaska has large distances, relatively harsh terrain and very
small population sources making any opportunity for load shar-
ing difficult. These differences make it more difficult (not impos-
sible) to find areas of commonality among Arctic nations that
could allow a more leveraged opportunity for shared technology
development.

Efforts to collect information and practical solutions to energy
challenges faced by Arctic communities include the USA-led
Arctic Energy Summit, which will report in the fall of 2009. This
Arctic Council project is exploring ways to meet the energy needs
of Arctic rural communities. The Nordic Network for Sustainable
Energy Systems in Isolated Locations (NordSESIL) was estab-
lished in 2007, with funding from Nordic Energy Research, to
help communities in isolated areas access information and resourc-
es about sustainable energy options and to initiate appropriate
projects.®!

Arctic Communities as Energy Consumers

The quality of life for Arctic residents is directly dependant on
the availability and the cost of energy. Energy is a critical issue
for Arctic residents given the sparse populations, long distances
between many settlements, lack of transportation infrastructure in
some parts of the Arctic and energy requirements for sustaining
their communities in the climatic extremes created by long periods

of cold and darkness.

As energy consumers, Arctic residents require relatively high per
capita consumption of energy to maintain their economies, cul-
tures and lifestyles. Transportation costs and fossil fuel taxes make
this energy a significant component of the high cost of living in
the Arctic. Many energy consumers in the Arctic are dependent



Population of Arctic Regions and Countries circa 2003

Square Population Population
(1,000 sq. Siz: (1,000) Density (per
km) ! 100sq. km)

Arctic Country/Region

Denmark: Greenland
cland 5
Denmark: Faroe Islands 47.7
Norway: Arctic regions
Sweden: Arctic regions m
Finland: Arctic regions

USA: Alaska
Canada: Arctic regions

Russia: Arctic regions

Figure 3: Arctic Populations [source: AHDR 2004, p.27]

Table 2.3. Arctic Countries and Arctic Regions population. 2003. N

Countries| Regions
N N N

Figure 4: Arctic Populations [ECONOR/, 2006, p.18]

Indigenous Population of the Arctic Region
Population Indidenous Share of
(1,000) Total 9 indigenous (%)

Arctic Region or Country

USA (Alaska)

Notes:

*Just American Indians and Alaska Natives ( American Indians and Alaska Natives and some other race.)
**Estimate for Nordic Saami (AMAP, 1998)

*** Estimate author (D. Bogojaviensky, Census 1989=77)

Figure 5: Arctic Indigenous Populations
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upon refined high-cost energy products imported from more
southerly regions of their home nation or from nearby producing
nations, even in situations where raw energy resources might have
originated nearby. These energy resources can include hydro-elec-
tric power, and gasoline and diesel fuels for air, water and ground
transportation, as well as for heating homes, businesses and gov-
ernment offices. It is not uncommon for national and sub-national
governments to provide direct or indirect subsidies to reduce the
impact of high costs of energy in Arctic communities.

The media have provided extensive coverage of the impact which
higher energy costs are having on non-Arctic urban and rural areas.
However, it is the residents, businesses, industries and government
institutions in many Arctic communities which are experienc-
ing some of the most significant and immediate impacts of high
energy costs. In rural areas of Alaska, for example, the kilowatt-
hour charge for electricity can be three to five times higher than
the charge in more urban areas of the state. Fully a third of energy
usage in some Arctic rural communities is in transportation fuels
(aircraft, AT'Vs, snow machines, boats, personal vehicles).” High
costs of these fuels significantly impact rural subsistence lifestyles
and the viability of these communities. Ironically, energy costs for
some Arctic consumers are highest in some regions where oil has
been developed for export to non-Arctic consumers.

The identification of alternative approaches to supply the energy
needs of Arctic communities has been a true challenge. Gasoline
and diesel products are casily transported, easily stored and run in
a wide variety of engines. Any alternative transportation fuels will
have to have similar properties. In some parts of the Arctic, die-
sel fuel is the primary source of home heat. In general, the energy
options available in some Arctic communities tend to be signifi-
cantly limited, whether in relation to local needs or for export to
larger commerical markets outside the Arctic.

For example, economies of scale, costs associated with remote-
ness or environmental factors may prevent the development of
hydro-electric resources even where they are located near to a
small, remote community. Some alternative energy options, such
as wind power, have faced technical difficulties in some regions of
the Arctic.® Other options such as solar or tidal power are severely
limited by seasonal natural conditions.

In some areas of the Arctic, centralized power generation and
transmission to communities is not an option because the dis-
tances between communities prevent cost-effective generation and
distribution of power to users. In some areas, fuel for power gener-
ation must be flown in or shipped by barge during the open ice sea-
son. Accordingly, where possible, rural residents have adapted by
utilizing non-hydrocarbon fuel sources. When such renewable and
alternative energy sources are utilized to supplement diesel-fired
power generation, this usually results in lower costs for power.

While it unlikely that energy from petroleum hydrocarbons
will be completely replaced in the near future in most Arctic
communities, there is a growing trend in Arctic communities
toward developing alternative local sources of energy. For some
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communities, accessing nearby, locally-produced energy resourc-
es might be an alternative if cost-effective development can be
achieved. However, for many others, this is not an option. Limited
transportation infrastructure means that energy resources must
be relatively close to communities if they are to be effectively uti-
lized. Among the available options for some communities are coal,
wood-pellets, wind, solar and small-scale hydro power, and a range
of more experimental energy resources. Even nuclear power, on the
scale used for submarines, has been proposed.

Finding affordable, efficient and reliable sources of alternative
energy is a priority for Arctic residents and businesses, given the
dual pressures of escalating costs and concerns about environmen-
tal impacts of energy developments and climate change. For most
Arctic residents, climate change is a phenomenon which originat-
ed in other parts of the world and which they cannot stop. The
circumpolar North is currently experiencing the consequences of
climate change which have been attributed, in part, to energy con-
sumption and other activities outside the Arctic. The International
Agency Agency states in its 2008 World Energy Outlook that:

The bulk of the increase in global energy-related
CO2 emissions is expected to come from cities, their
share rising from 71% in 2006 to 76% in 2030
as a result of urbanisation. City residents tend to
consume more energy than rural residents, so they
therefore emit more CO2 per capita.*

Arctic residents and their institutions have been vocal about how
climate change is affecting their immediate environment, includ-
ing seasonal weather patterns, traveling on winter ice, harvesting
local wildlife and threats to livelihoods and infrastructure result-
ing from thawing permafrost or loss of snow cover. They are also
becoming very active in various initiatives which are intended to

manage and adapt to the impacts of climate change on their envi-
ronment .*

Environmental and socio-economic issues associated with poten-
tial large-scale energy developments are juxtaposed with issues
relating to access to affordable energy for Arctic residents. Many
permanent Arctic residents rely on resource development econo-
mies and also have a direct interest in the protection of their
environment. Their voices in the energy future of the Arctic are
important.

While there may be time for planning large-scale energy develop-
ments in the Arctic, some Arctic local communities might not
have the luxury of time with respect to energy challenges which
are threatening their sustainability. Some Arctic communities face
immediate and critical questions in relation to access to energy.
Affordable, alternative fuel technologies will need to be quickly
developed to provide economical and environmentally appropri-
ate fuels if these communities are to be sustainable.

The Arctic as Energy Producer

For many remote Arctic communities, the experience to date with
large scale resource development construction projects can be
characterized as “boom and bust”.

On the one hand, revenues generated from exporting energy prod-
ucts hold the promise of bringing prosperity to some Arctic com-
munities. For example, statistics indicate that 85-90% of Alaska’s
revenues come from taxes and royalties on oil production. Energy
resources can clearly play a significant role in some local and
regional economies.

On the other hand, typically there is a period when more money
than usual is injected into the local labour force and business com-
munity, followed by a range of social disruptions, including crime,
substance abuse or inflation in the housing markets.* When
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construction is completed a few operational jobs may be all that
is left behind. Given these circumstances, the challenge is to work
with Arctic communities to put energy resource development into
its proper context in terms of the both the expectations and reali-
ties of development impacts.

Transient workforces and isolated project facilities are still a domi-
nant feature of many Arctic resource developments. However,
there appears to be a growing trend toward establishing social con-
ditions which will attract and support a more locally-based work-
force residing in permanent communities at or close to an energy
project. In order to attract or retain skilled professionals and their
families, Arctic communities require the necessary social infra-
structure and amenities. Measures are required to minimize the
social disruption, particularly among indigenous peoples, which
can take place prior to and following project construction.

Governments, national and sub-national, continue to have a major
role in providing a stable social environment in Arctic communi-
ties close to resource developments. Considerable expenditures are
being made by some governments to provide modern municipal,
educational, medical, recreational and cultural facilities and ser-
vices in order to make life in Arctic communities more attractive.
In recent years, industry has also been making major contributions
in support of government initiatives, as well as in terms of pro-
viding support directly to local organizations.”” There may also
be social measures imposed by regulatory agencies which set the
terms and conditions for a resource development.

The Arctic’s resident business community and labour force are gen-
erally active in lobbying decision-makers to ensure that resource
development projects will provide employment, training and busi-
ness opportunities during construction and operation of energy
projects. Depending on the project, there may also be demands
to establish secondary industries which will do some processing
for local consumption or before production is sent to southern
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markets. The challenge for all parties is to produce and retain a
skilled labour force to work on, or provide services to, resource
development projects. For the resident business community, there
needs to be access to necessary financing in order to compete suc-
cessfully on projects which are larger than typical local projects.

In some parts of the Arctic, the rights and interests of indigenous
peoples are important factors to be taken into account in devel-
opment of resources on lands which they traditionally use and
occupy. For example, over the past four decades in both the USA
and Canada, governments have reached agreements with indige-
nous people concerning land ownership and the management and
development of resources on or near land owned by indigenous
people. Both industry and governments have implemented pro-
grams to encourage involvement of indigenous people in train-
ing, employment, business and equity opportunities arising from
resource development. These measures have been important for
providing certainty and stability necessary to attract investment
by both industry and state-owned corporations. Equally impor-
tant, it is necessary to take into account traditional pursuits, for
example reindeer herding in northern Europe and Russia, to
ensure that commercial development of energy resources does not
disrupt these economically and culturally significant traditional
livelihoods.

In some cases, interpreting and implementing these agreements is
just beginning, which tends to create uncertainty for all parties.
For Arctic communities, there will always be risks and trade-offs
associated with resource development which governments, indus-
try and regulatory agencies can help to manage. In addition, the
experience to date has been that where agreements are in place,
indigenous peoples and their institutions are active participants
in the decision-making processes relating to resource develop-
ment, participating in and receiving benefits from development,
and in finding appropriate balances between positive and negative
impacts of development.
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Southern-based unions may also be a factor in some Arctic energy
developments. Where unions are involved, this can complicate
local access to economic opportunities associated with resource
development. In some Arctic regions, states and industry have
been successful in producing a relatively stable business communi-
ty and northern labour force which can match the quality of exper-
tise and service being provided from outside of the Arctic. In some
part of the Arctic programs are in place to support development
of the indigenous peoples’ work force and business community. In
some cases regulatory agencies may require local employment as
a condition of receiving development permits. A major challenge
for all parties is maintaining the skill levels necessary to operate, to
service or to provide the new technologies continually being intro-
duced in Arctic energy resource development initiatives.

Another set of issues can arise in Arctic communities from the
anticipation surrounding major energy developments. In the
Canadian Arctic in the 1970s and 1980s, for example, govern-
ment and industry made significant expenditures to prepare for
energy development in the oil and gas sector. However, in response
to market forces, industry withdrew from the Canadian Arctic
in the mid-1980s, except where government incentives made it

> Summary

In coming years the pressures to develop Arctic energy
resou The impacts on Arctic residents, businesses and
institutions of high-cost energy will require some
Arctic states to increasingly focus on the role of energy
in relation to the sustainablility and prosperity of their
Arctic communities. Two trends which warrant fur-
ther consideration are:

1) From an cnergy and resource development per-
spective, Arctic states need to be concerned about
how high-cost energy will impact on the sustain-
ability of their northern communities. During the
rapid increases in oil prices in early 2008, some
Arctic residents were forced to leave because of
unaffordable increases in the cost of living; tradi-
tional livelihoods and commercial businesses were
struggling to operate; and government institutions
were forced to reduce some programs and servic-
es. Some of the infrastructure required to service
renewable and non-renewable resource develop-
ment and the people required to operate and main-
tain this infrastructure are located in the northern
regions of Arctic states. If this local and regional
capacity is significantly diminished, there will be

worthwhile to continue to explore for oil and natural gas reserves.
It would be over a decade before market conditions improved
enough to attract industry back to the Canadian Arctic. In this
interim, local and regional businesses and governments, which had
made considerable investments to increase their capacity to meet
the demands of development, had to manage the consequences of
a sudden down-turn in interest.

Further into the future, as the global demand for Arctic energy
resources increases, a range of participatory issues will arise in
relation to Arctic residents and Arctic communities. These issues
relate primarily to participation in decisions and activities that
will have local socio-economic and environmental implications.
From the perspective of many Arctic communities the important
conditions that need to be addressed to permit development of
energy resources, both onshore and offshore, include: preservation
of environmental integrity; development of a skilled local labour
force; developedment of local infrastructure; opportunities for
an experienced and competitive local business community; where
applicable, involvement of local indigenous communities; and the
amenities which are required to create and attract these dynamics

implications for all concerned — Arctic residents,
governments and industry. Re-establishing Arctic
infrastructure for energy or other resource develop-
ment, or managing such operations from more south-
erly locations, will present considerable challenges.

Higher subsidies to help offset the high-priced ener-
gy in the Arctic may not be an adequate answer to
Arctic energy costs. Arctic states can expect that there
will be more local and regional demands to access
alternative Arctic sources of energy, especially when
these resources are located nearby. There will also be
an increase in demand for development of renewable
sources of energy, particularly hydro-electric, wind,
solar or nuclear energy on a scale which can sup-
ply sufficient and reasonably-priced power to small
Arctic communities. Arctic residents and businesses
will likely face difficult trade-offs resulting from the
high cost of living in the Arctic.

h could be

considered by the Arctic Council in this regard. Some

There is a range of cooperative activities w.

activities that the Arctic Council could consider for
future implementation are identified in Part VI of this
report.
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V1. Conclusions & Potential Activities
for Future Implementation

Conclusions

The Arctic Council provides a unique forum for further coopera-
tion and collaboration on energy issues. The Council is well-placed
to consider the broad spectrum of energy issues and to engage
the full range of stakeholders through its Arctic and non-Arctic
networks.

In this context, potential activities for consideration by the Arctic
Council are organized below under three broad categories:

L Arctic Energy and Arctic Communities

I Arctic Energy and the Arctic Council

III.  The Arctic Energy in a Global Context

These categories were chosen based on the following conclusions:

o Thereisan immediate need to examine energy issues that affect
Arctic local communities, including access to afforabable, sus-
tainable energy and socio-economic and environmental issues
associated with large-scale energy developments.

= o -
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e Arctic states need to look “inward” at the Council’s ongoing
capacity to better deal with energy issues and related national
concerns in the Arctic.

e Arctic energy issues are part of the larger international energy
issues. The Arctic Council may find situations where it is ben-
eficial to engage with non-Arctic stakeholders on matters of
global economic, environmental, and security issues as they
relate to energy.

Decisions by Arctic states in relation to energy resources must
take into account the complex dynamics created by a mix of local,
national and global political, socio-economic and environmental
issues. Development of renewable and non-renewable Arctic ener-
gy resources involves management of socio-economic impacts of
large scale development; preserving the environmental intergity of
fragile Arctic ecosystems; adapting to climate-change-related envi-
ronmental impacts to land, water and wildlife; taking into account
the interests and rights of indigenous peoples and other Arctic



residents; ensuring effective and predictable regulatory regimes
to regulate resource developments; and providing attractive fiscal
regimes to attract investments in energy dcvelopmcnts.

The Arctic knowledge base upon which to make sound political
decisions is already considerable and is rapidly growing. Numerous
projects and activities relevant to Arctic energy issues have been,
or are being, carried out by the Arctic Council’s working groups.*
Collectively they cover a broad scope of issues. Many of these
reports and assessments are comprehensive and cross-cutting.

In order to achieve an appropriate balance of interests, manage-
ment of impacts and realization of benefits from renewable and
non-renewable Arctic energy development, decisions about devel-
opment will need to be considered at all levels (ie. local, national,
circumpolar and global).

Such a balancing act presents a considerable challenge for stake-
holders and governance institutions. The search for appropriate
balances between socio-economic policies and environmental
policies will need to take into account:

e the Arctic as an energy consumer, as well as the Arctic as an
energy producer and exporter;

e cnvironmental protection within the context of sustain-
able development in the Arctic, as well as the environmen-
tal impacts on the Arctic region resulting from non-Arctic
sources;

e technical capabilties in relation to development of Arctic
energy resources, as well as political decision-making and insti-
tutional capacity of various stakeholders to effectively initiate
and manage such developments.

There are considerable pressures to achieve proper balances among
all Arctic stakeholders. Scientific studies have documented the role
of the Arctic as a complex and dynamic system that is connected
in a number of major ways to the overarching Earth System. At
the same time, emerging geopolitical concerns highlight the need
for effective governance systems to address growing interest in
developing the region’s natural resources and in using the region’s
potential for commercial shipping.

All eight Arctic states and most non-Arctic states share common
issues and concerns regarding access to energy resources, secu-
rity of supply, environmental integrity, reducing climate change
impacts, economic transitions to new energy sources and manage-
ment of economic, social and cultural impacts which accompany
such transitions. Arctic residents and local communities have simi-
lar concerns and issues.

Through this report the SDWG wishes to draw special attention to
the Arctic as an energy consumer. There is considerable confidence
in many quarters that oil and gas development in the Arctic can
proceed in an environmentally-responsible way so as to improve
the quality of life and prosperity of Arctic residents and the Arctic
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states. At the same time there is increasing attention being given
to practical technologies for enhancing access to Arctic renew-
able energy. Such developments are closely linked to the impor-
tant environmental, socio-economic and political dimensions of
larger-scale developments aimed at exporting energy out of the
Arctic. However, efforts to export energy resources (primarily oil
and gas) from the Arctic are on a somewhat longer time scale.
Some of the most pressing and immediate issues relate to access
to affordable and sustainable energy for Arctic residents, busi-
nesses and governments in order to meet their needs for power,
light, heating and transportation under the demanding condi-
tions in this region. Therefore, Arctic states may wish to give spe-
cial attention to activities that into account the theme of “the
Arctic as an energy consumer .

The SDWG has included in its work plan for 2009-2011 the
new theme of “Energy and Arctic Communities” The SDWG
will explore the possibility of new projects and activities under
this thematic area and bring any project proposals to Senior
Arctic Officials for intersessional consideration and approval, as
appropriate.

Activities that the Arctic Council could
consider for Future Implementation

Based on the foregoing identification of issues in this report, the
Arctic Council® may wish to consider a broad range of oppor-
tunities for future cooperation on Arctic energy issues. Many
detailed recommendations relevant to Arctic energy issues have
already been put forward in documents prepared by Arctic
Council and some new activities may already be included in
work plans of the working groups.

Therefore, the recommendations set out below are not intended
to be a substitute for, nor to supercede, the more detailed rec-
ommendations contained in other working group documents.
Instead, this report proposes a framework to assist the Council
in considering concrete proposals for project and activities in the
future and for realizing increased cooperation and coordination
within the Arctic Council, among its working groups, as well as
with other stakeholders who have an interest in Arctic energy
issues.

This is not intended to be an exhaustive list of potential activities
but it is hoped that the categories chosen will provide a helpful
framework for the Arctic Council at this stage of its delibera-
tions on Arctic energy issues. While these three (3) categories
might assist in considerations of future work and activites in the
Council, the SDWG notes that this not necessarily mean the
Council will undertake projects and activities in each category
at this time. The determination as to priority areas and appro-
priate projects will be a matter for ongoing deliberations within
the Council and its working groups. The fluidity of the energy
picture during 2008, coupled with current global economic chal-
lenges, places the issue of the Arctic as an emerging energy prov-
ince into a very complex context. Sufficient time will be required
to develop concrete proposals for projects and activities.
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I. Arctic Energy and Arctic Communities

Under this category the Council might wish to consider projects
and activities that are designed to enhance the understanding
of the Arctic as an energy consumer. The sustainability of many
Arctic communities is dependent on access to affordable energy.
In parts of the Arctic dependent on imported oil and gas, escala-
tions in price can have profound impacts, as was the case in 2008.
Given the time scales and costs associated with developing alterna-
tive energy supplies, whether renewable or non-renewable, small
communities may have few options. Some possible activities could
include:

o International Conferences/Workshops on Arctic Energy
Innovation: Building upon the work of the Arctic Energy
Summit Technology Conference in October 2007, focussed
international conferences/workshops could be held to bring
together stakeholders from Arctic communities, industry,
research institutions and governments to showcase specific inno-
vations that have been or are being developed to improve energy
efficiency or to utilize alternative sustainable energy sources in
the Arctic. A communications plan to bring such conferences
or workshops to the attention of communities across the Arctic
would be a helpful component of this sort of initiative.

o Arctic Renewable Energy Assessment: In order to accelerate
amove away from non-renewable energy sources in the Arctic,
where it is practical to do so, it will be necessary to better
understand viable options for renewable energy sources in the
Arctic. An Arctic Renewable Energy Assessment could pro-
vide a comprehensive report on the status renewable energy
developments in the northern circumpolar region. In addition
such an assessment could assist in identifying a research agen-
da in relation to Arctic renewable energy issues.

II. Arctic Energy and the Arctic Council

Under this category the Council might wish to consider some
“inward-looking” projects and activities that are designed to
enhance the cooperative traditions that have developed on mul-
tiple levels within the Council through major assessments, includ-
ing in relation to Arctic oil and gas. Activities and projects in
this category could focus more on the interests of Arctic states,
Permanent Participants and Observers. Some examples include:

¢ Follow-up on past recommendations: Based on past activites
and reports, the working groups could be requested to coop-
erate to 1) consolidate priority recommendations; 2) identify
priority opportunities for cooperation on renewable and non-
renewable Arctic energy issues; and 3) identify Arctic energy
research possibilities and priorities.

e Coordination Among Working Groups: Given the range
of energy-related activities already undertaken by the Arctic
Council, the working groups could be encouraged to coor-
dinate an integrated work plan for activities for future
implementation.

e Standing Item on Ministerial Agenda: Given the impor-
tance of Arctic energy issues for Arctic states, Arctic residents
and other stakeholders, Ministers could request a regular
report from SAOs on Arctic energy issues at Arctic Council
Ministerial meetings under a standing agenda item.

e SDWG Follow-on to projects such the Arctic Energy
Summit, ECONOR II, etc.: During the Norwegian chair-
manship, the SDWG has conducted a number of projects that
are relevant to Arctic energy issues. Reports on these projects
will be finalized by the time of the Arctic Council Ministerial
in April 2009. The SDWG could be requested to consider fol-
low-on activities to these projects and to carry out such proj-
ects and activities, as may be approved by SAO:s.

o Building the Arctic Energy Knowledge Base: Consideration
could be given to establishing appropriate circumpolar net-
works/mechanisms/fora for ongoing exchange of informa-
tion and ideas on Arctic energy issues. This matter could be
on the agenda for discussion at a conference on Arctic Energy
Innovation and could be a followup activity to the conference.

e Clearing House for information & ideas on Alternative
Energy Technologies for Remote Communities in the
Arctic: Consideration could be given to enhancing the use
of the Arctic portal (http://www.arcticportal.org) for dis-
seminating information on the outcomes from the numerous
programs, conferences and other workshops that are being
conducted in the field of Arctic energy. Research and develop-
ment activities and programs relating to Arctic energy in the
Arctic states could be reported. A database of Arctic energy
technology suppliers could be considered.

III. The Arctic Energy in a Global Context

Under this category the Council might wish to consider projects
and activities that take account of Arctic energy issues as part of
the larger international energy picture. Such projects and activi-
ties could be designed to enhance cooperative networks and take
into account the growing interest in the Arctic among non-Arctic
states, international organizations and the global community gen-
erally. In particular, the Council might wish to consider possibili-
ties for increased dilaogue with the energy sector on Arctic issues.
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Appendix [

Arctic Council and Energy-Related Projects and Activities

Note: These reports are loosely categorized below in accordance with their primary focus. Some reports are listed under more than one

category.

1. Arctic Energy Summit (SDWG) (report anticipated fall 2009)

2. Vulnerabilty and Adaptation to Arctic Climate Change, 2009 (SDWG)
3. Arctic Social Indicators, 2009 (SDWG)

4. Arctic Oil and Gas Assessment, 2007 (AMAP)

5. Economy of the North I'and I1, 2006 and 2009 (SDWG)

6. Survey of Living Conditions in the Arctic, 2006 (SDWG)

7. Arctic Human Development Report, 2004 (SDWG)

10.
11.
12.
13.

14.
15.
16.

17.
18.
19.

20.

21.
22.
23.
24.
25.

Arctic Oil and Gas Assessment, 2007 (AMAP)

Arctic Climate Impact Assessment, 2004 (AMAP/CAFF)

Circumpolar Map of Resources at Risk from Oil Spills in the Arctic, 2002 (EPPR)

Environmental Risk Analysis of Arctic Activities, 1998 (EPPR)

AMAP Assessment Report: Arctic Pollution Issues (1998)

There are also numerous other AMAP and CAFF reports and fact sheets that are relevant to Arctic energy issues

Arctic Marine Shipping Assessment, 2009 (PAME)

Best Practices in Ecosystems based Oceans Management, 2009 (SDWG/PAME)

Regional Programme of Action for the Protection of the Arctic Marine Environment from Land-based Activities,
2008 revision (PAME)

Arctic Marine Strategic Plan, 2004 (PAME)

Analysis of adequacy and effectiveness of existing arrangments and agreements, 2000 (EPPR)

There are also numerous other PAME documents that are relevant to Arctic energy issues

Arctic Energy Summit, 2009 (SDWG)

Arctic Offshore Oil and Gas Guidelines, 1997, updated 2002 and 2009 (PAME)

Guidelines for transfer of refined oil and oil products in Arctic waters, 2004 (PAME)

Field Guide for Oil Spill response in Arctic waters, 1998 (EPPR)

Arctic Shoreline Cleanup Assessment Technique, 2004 (EPPR)

There are also numerous other ACAP, EPPR and PAME reports and fact sheets that are relevant to Arctic energy issues
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Appendix I1
Profile of the Arctic Human Dimension

Note: Excerpt from the Aretic Human Development Report. 2004, pp. 229-240:

Demography
The human population of the Arctic is sparse, unevenly distributed, and skewed in terms of both age
structure and gender balance.

Societies and cultures
Human societies in the circumpolar North are highly resilient; they have faced severe challenges
before and adapted successfully to changing conditions.

Economic systems
Arctic economies are narrowly based and highly sensitive to outside forces, including market
fluctuations and political interventions.

Political systems
The devolution of political authority to regional and local governments in the Arctic has not been
accompanied by significant reallocations of material resources.

Legal systems
There is a growing dualism between the legal rights of indigenous peoples and the authority of public
governments in the Arctic.

Resource governance
Many new and promising systems of resource governance have arisen in the Arctic, but little has been
done so far to assess their performance using common criteria of evaluation.

Human health

Telemedicine has been highly successful in the Arctic, but effective responses to problems involving
mental health, violence, and accidental death require the development or strengthening of commu-
nity-based health services. Also, dietary concerns arising from changing lifestyles and responses to
contamination have to be addressed.

Education

Although education in the hands of missionaries, economic entrepreneurs, and colonial administra-
tors has been a vehicle for assimilation, there are opportunities today to develop education systems
well-suited to the needs of Arctic residents.

Community viability

Maintaining the viability of Arctic communities requires an enhanced ability to take advantage of
interactions among governmental, corporate, organizational, and personal networks from the local
level to the global level.
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Gender issues
Recent developments in the Arctic have generated new concerns about gender roles, without alleviat-
ing pre-existing problems.

International relations
The impacts of both global environmental change and global social change threaten to overwhelm
efforts to carry out regional initiatives and to forge a strong sense of regional identity in the Arctic.

Cultural integrity
The experience of the Arctic demonstrates that cultures can remain viable even in the face of rapid
and multi-dimensional changes.

Political and legal innovations

The Arctic has become a leader in the development of innovative political and legal arrangements
that meet the needs of the residents of the circumpolar North without rupturing the larger political
systems in which the region is embedded.

Technological advances
Evidence from the Arctic demonstrates both the feasibility and the desirability of applying advanced
technologies to address social problems.

Cultures and Societies
There is a need for a better understanding of the effects of cumulative changes on cultural and social
well-being in the Arctic.

Demography
There is a need to collect more and better information on the Arctic’s residents using common data
protocols.

Settlers
There is a need to learn more about the experiences of recent settlers in the Arctic and their interac-
tions with the region’s indigenous peoples.

Industry

There is a need to improve our understanding of the roles that modern industrial activities play in the
p g play

pursuit of sustainable development at the regional level.

Governance

There is a need to do more to compare and contrast new institutions in the Arctic and to distil lessons
relevant not only to the Arctic itself but also to other area s of the world characterized by an abun-
dance of natural resources and sparse and culturally diverse populations.
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Charpentier, Ronald R., Gautier, Donald L., Houseknecht, David W., Klett, Timothy R., Pitman, Janet K., Moore, Thomas E., Schenk, Christopher
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10 Chapters of the scientific report of the Arctic oil and gas assessment are available at: http://www.amap.no/oga/
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environmental dimensions of petroleum hydrocarbon developments in the Arctic.

3 See Arctic Oil and Gas 2007 and the scientific assessment document for the history of petroleum hydrocarbon development in the Arctic (available
at: http://www.amap.no/).

% The Arctic as an emerging energy province is the theme of the Arctic Energy Summit, an Arctic Council project led by the United States in conjunc-
tion with the Institute of the North and the University of the Arctic. The Arctic Energy Summit is also an official International Polar Year project.
AES will report in the fall 0f 2009. See: www.arcticenergysummit.org.
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 See for example AMAP report on Arctic Oil and Gas 2007 (www.amap.no/ ) ; Arctic Human Development Report, 2004 (www.svs.is/ AHDR/); and
ECONOR Report, 2006 (http://portal.sdwg.org )
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% See, for example: AMAP. Arctic Oil and Gas 2007.
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3! See Programme for the Norwegina Chairmanship of the Arctic Council 2006-2008. (Available at hetp://www.arctic-council.org)

32 Ten Perspectives on Nordic Energy, results from the first phase of the Nordic Energy Perspectives project. (see offprint summarizing ten main findings,
September 2006, p. 44, ISBN 91-631-9275-6; also see: www.nordicenergyperspectives.org)

33 For example in September, 2008 that Russia has declared the Arctic as a key region for its economic future.

34 See for example Climate Solutions, WWF's Vision for 2050. ISBN 2-88085-277-3

35 See Appendix I for a listing of some Arctic Council project reports relating to energy.

3¢ See for example the Arctic Human Development Report, 2004, p. 27 and ECONOR I, 2006, p.17. The ECONOR I report defines the circumpo-

lar area as comprising the following 29 regions: Alaska, Northern Canada (Yukon, Northwest and Nunavut Territories and Nunavik), Greenland,
Iceland, Faroe Islands, and the northern portions of Norway (Finnmark, Nordland, Troms, Svalbard), Sweden (Norrbotten, Vasterbotten), Finland
(Lapland, Oulu) and the northern part of the Russian Federation (Karelia, Komi, Arkhanglesk, Murmansk, Khanty-Mansi, Yamalo- Nenets, Nenets,
Taymir, Evenkia, Sakha, Chukotka, Magadan, Koryakia).

37 Aretic Human Development Report, 2004, p. 29

38 Arctic Human Development Report, 2004, p. 229-240.

% In the North American Arctic, for example, many communities rely on costly diesel-generated power, while in the Nordic countries electrical power
is more affordable due to a comprehensive grid that relies on hydro-electric power generation.

“ Tt is often the case that while decreases in the price of oil and gas are reflected relatively quickly in pricing in southern urban areas, prices tend to stay
higher in Arctic communities once they have risen.

4l See: www.nordsesil.net
# Cited in the Arctic Energy Summit Proposal to the SDWG, 2006.

 See for example: Wind Power Development In Sub-Arctic Conditions With Severe Rime Icing by John E. Maissan, P.Eng., Director, Technical Services,
Yukon Energy Corporation, Circumpolar Climate Change Summit and Exposition, March 19-21, 2001, Whitehorse, Yukon, Canada.

“ International Energy Agency. World Energy Outlook 2009 Executive Summary, p. 46

# See for example, the SDWG Report of the project on Vulnerability and Adaptation to Climate Change in the Arctic. (available April, 2009 at
http://portal.sdwg.org )

% See the Arctic Human Development Report, 2004 and scientific report of the Arctic Oil and Gas Assessment, 2007, ch. 7.

47 In the Canadian north, for example, industry has entered into “impact benefit agreements” with private organizations representing indigenous
people residing on or near the local of development projects.

# See Appendix 1
# Note: In the recommendations below the phrase “Arctic Council” is intended to mean the representatives of Arctic states, Permanent Participants

and Observers. It is recommended that due consideration be given to broad participation in any Arctic energy activities by all Arctic Council states,
Permanent Participants and Observers, as well as by experts and other stakeholders as appropriate.
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