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Preface

This report creates a catalog of resources for use on the topic “Economics &
Resources and Technology & Materials in the Arctic Region.” This catalog of resources
is in response to a request by the U.S. Air Force (USAF) Air University (AU) Academic
Centers, USAF Culture and Language Center (AFCLC) at Maxwell Air Force Base
(AFB), Alabama and is in support of the AFCLC mission.

The mission of the AFCLC is to serve as the USAF focal point for creating and
executing programs that sustain career-long development of Linguistically, Regionally,
and Culturally competent Total Force Airmen to meet the Service’s global mission. In
addition to providing subject matter expertise and support for Air Force Language,
Regional Expertise, and Culture (LREC) governance, the AFCLC accomplishes this
mission by designing, developing and delivering: 1) LREC familiarization education to
AU officer, enlisted, and accessions programs; and 2) pre-deployment training and

training products.

As a Research Analyst for Metro Professional Services, the researcher has
identified open source material on Economics & Resources and Technology & Materials
in the Arctic Region by using multiple sources during his research. This catalog
includes academic journal articles, books and other legitimate peer-reviewed, academic
resources. Sources are categorized by topic and broken down into relevant sub-topics
based on the request of the AFCLC representative or on the discernment of the
researcher. Catalog entries include Title, Author, Source, Date and Content Abstract,
Summary or Overview that gives the end user a sense of what the author has to say
about the selected topic and sub-topic. The text used in this compilation is taken
verbatim from the source, and none of this information is intended to be viewed
as a product of AFCLC or Metro Professional Services. Incorporation in this
compilation does not constitute endorsement of the source by AFCLC.



Economics & Resources:

“Economic Resources,” Vaia, 2024 [1]
https://www.hellovaia.com/explanations/microeconomics/economic-principles/economic-
resources/

Overview:
Economic resources definition

Economic resources are the inputs we use to produce goods and services.
Economic resources can be divided into four categories: labor, land or natural
resources, capital, and entrepreneurship (entrepreneurial ability). Labor refers to
human effort and talent. Natural resources are resources, such as land, oil, and
water. Capital refers to man-made equipment like machinery, buildings, or
computers. Finally, entrepreneurship involves the effort and know-how to put all the
other resources together.

Economic resources are also called factors of production.

Economic resources or factors of production are the inputs into the production
process, such as land, labor, capital, and entrepreneurship.

Current & Relevant Information:

Types of economic resources

There are four types of economic resources: land, labor, capital, and
entrepreneurship. We will analyze each of them below.

Land

Land constitutes natural resources such as water or metal. The natural environment
as a whole is also classified under ‘land’.

Natural resources

Natural resources are sourced from nature and used for the production of goods and
services. Natural resources are often limited in quantity due to the time it takes for
them to form. Natural resources are classified further into non-renewable resources
and renewable resources.

Example:
Oil and metal are examples of non-renewable resources.
Timber and solar power are examples of renewable resources.

Agricultural land
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Depending on the industry, the importance of land as a natural resource may vary.
Land is fundamental in the agricultural industry as it is used to grow food.

The environment

The ‘environment’ is a somewhat abstract term that includes all the resources in the
surrounding environment that we can use. They primarily consist of:

e Abstract resources such as solar or wind energy.
e (Gases such as oxygen and nitrogen.
e Physical resources such as coal, natural gas, and fresh water.

Labor

Under labor, we classify human resources. Human resources not only contribute to
the production of goods but also play an essential role in offering services.

Human resources generally possess some form of education and skills. Businesses
need to ensure their labor force is capable of conducting the production processes
required by providing appropriate training and ensuring the safety of the work
environment. However, human resources are also capable of adjusting themselves,
because they are a dynamic factor of production. They can increase their
productivity to contribute more to the efficiency of production.

In terms of education or training, businesses can source labor from a specific
educational background to reduce the training time.

Example:

When hiring for the department of network security, an IT company will look for
candidates with an educational background in Computer Science or other similar
subjects. Thereby, they do not need to spend extra time on training the labor.

Capital

Capital resources are resources that contribute to the production process of other
goods. Hence, economic capital is different from financial capital.

Financial capital refers to money in a broad sense, which does not contribute to the
production process, though it is essential for businesses and entrepreneurs to carry
on their economic activities.

There are various types of economic capital.
Example:

Machinery and tools are classified as fixed capital. Partly-produced goods (work-
in-progress) and inventory are considered working capital.

Entrepreneurship



Entrepreneurship is a special human resource that not only refers to the
entrepreneur who sets up a business. It also refers to the ability to come up with
ideas that would be potentially turned into economic goods, risk-taking, decision-
making, and running the business, which requires the incorporation of the other
three factors of production.

Example:

An entrepreneur would need to take the risks of borrowing, renting land, and
sourcing appropriate employees. The risk, in this case, involves the chances of
not being able to pay the loan due to a failure in the production of goods or
sourcing the factors of production.

Economic resources examples

In the table below, you can find examples of economic resources. Keep in mind that
these are just a few examples of each category of economic resources, and there
are many other resources that could be included in each category. Nonetheless, this
table should give you a good sense of the types of resources that are used to
produce goods and services in the economy.

Table 1. Examples of economic resources

Economic
Examples
resource
Labour The work of teachers, doctors, software engineers, chefs
Land Crude oil, timber, freshwater, wind power, arable land
Manufacturing equipment, office buildings, delivery trucks, cash
Capital

registers

Entrepreneurship  Business owners, inventors, startup founders, marketing consultants

“What is a Resource,” Business Standard, 2024 [2] https://www.business-
standard.com/about/what-is-resource

Overview:

Resources are a kind of supply that can be drawn on by a person or organization in
order to function and execute plans and projects. Resources can be in the form of
money, material, staff, energy, expertise, time and management, among other
things.

Resource is a broad term and its definition varies across fields — economics,
biology and ecology, computer science, management, and human resources. In
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economics, resource is defined as a service or other asset used to produce goods
and services that meet human needs and wants. Also referred to as factors of
production, economics classifies resources into four categories — land, labor, capital
and enterprise. More recently, technology has also been recognized as a factor of
production.

“Economics Defined with Types, Indicators, and Systems,” Adam Hayes,
Investopedia, 28 June 2024 [3] https://www.investopedia.com/terms/e/economics.asp

Overview:

Economics: A social science concerned chiefly with description and analysis of the
production, distribution, and consumption of goods and services.

Current & Relevant Information:

What Is Economics?

Economics is a social science that focuses on the production, distribution, and
consumption of goods and services. The study of economics is primarily concerned
with analyzing the choices that individuals, businesses, governments, and nations
make to allocate limited resources. Economics has ramifications on a wide range of
other fields, including politics, psychology, business, and law.

Understanding Economics

Assuming humans have unlimited wants within a world of limited means, economists
analyze how resources are allocated for production, distribution, and consumption.

The study of microeconomics focuses on the choices of individuals and businesses,
and macroeconomics concentrates on the behavior of the economy as a whole, on
an aggregate level.

One of the earliest recorded economists was the 8th-century B.C. Greek farmer and
poet Hesiod who wrote that labor, materials, and time needed to be allocated
efficiently to overcome scarcity. The publication of Adam Smith's 1776 book, An
Inquiry Into the Nature and Causes of the Wealth of Nations sparked the beginning
of the current Western contemporary economic theories.

Microeconomics

Microeconomics studies how individual consumers and firms make decisions to
allocate resources. Whether a single person, a household, or a business,
economists may analyze how these entities respond to changes in price and why
they demand what they do at particular price levels.

Microeconomics analyzes how and why goods are valued differently, how individuals
make financial decisions, and how they trade, coordinate, and cooperate.
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Within the dynamics of supply and demand, the costs of producing goods and
services, and how labor is divided and allocated, microeconomics studies how
businesses are organized and how individuals approach uncertainty and risk in their
decision-making.

Macroeconomics

Macroeconomics is the branch of economics that studies the behavior and
performance of an economy as a whole. Its primary focus is the recurrent economic
cycles and broad economic growth and development.

It focuses on foreign trade, government fiscal and monetary policy, unemployment
rates, the level of inflation, interest rates, the growth of total production output, and
business cycles that result in expansions, booms, recessions, and depressions.

Using aggregate indicators, economists use macroeconomic models to help
formulate economic policies and strategies.

“Land,” Editors of Encyclopaedia Britannica, Britannica Money, 18 August 2023
[4] https://www.britannica.com/money/land-economics

Overview:

Land, in economics, the natural resource used in production. In classical economics,
the three factors of production are land, labor, and capital. Land was considered to
be the “original and inexhaustible gift of nature.” In modern economics, it is broadly
defined to include all that nature provides, including minerals, forest products, and
water and land resources. While many of these are renewable resources, no one
considers them “inexhaustible.” The payment to land is called rent. Like land, its
definition has been broadened over time to include payment to any productive
resource with a relatively fixed supply.

“Natural Resource Economics,” USDA: National Institute of Food and Agriculture,
2024 [5] https://www.nifa.usda.gov/topics/natural-resource-economics

Overview:

The long-term viability of the food supply depends upon the sustainable use of
natural resources. Unlike most agricultural inputs, such as fertilizer or animal feed,
most natural resources do not have prices determined in the market. The field of
Natural Resource Economics seeks to value natural resources to aid in the
optimization of the production of goods and services from agricultural lands while
protecting the environment.

Current & Relevant Information:

Importance of Natural Resource Economics
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Successful stewardship of the land entails understanding the complex
interrelationships between environmental and market forces. Research is pursued to
understand why producers adopt sustainable technologies and identify incentives as
well as costs and benefits to producers and the environment.

Resource economists provide science-based information to help agriculture
producers balance production demands with elements central to agricultural
sustainability, including:

» Maintenance and improvement of air and soil quality
» Adaptation and management of climate change dynamics
« Efficient use of surface and groundwater supplies

* Maintenance of landscape vistas, wild plant and animal habitats, and
recreational areas

Natural resource economics also demonstrates how policy incentives might motivate
better choices by agriculture producers and makes predictions about the potential
side effects of those choices.

“Arctic Ocean Economy,” National Ocean Economics Program, 17 March 2015 [6]
https://www.oceaneconomics.org/NOEP/Arctic/#:~:text=The%20NOEP%20analyzes%?2
0the%20economic,taking%20place%20in%20the%20Arctic.

Overview:

Eight nations border the Arctic- the US, Canada, Greenland, Iceland, Norway,
Sweden, Finland and Russia- as well as 15,558,000 square kilometers of oceans.
Many other nations use its waters. Climate change is causing massive alterations in
the environment, including vast ice melt, leading to expanded, new and developing
industries in previously undeveloped areas.

As the Arctic environment undergoes dramatic changes, NOEP is tracking the
expansion of economic activity, and how this activity will impact the already shifting
natural environment. We provide a full range of the most current economic,
socioeconomic and natural resource information available on the changes and
trends across the Arctic.

Our goal is to link nature, scope, and value of human activities to the Arctic by
presenting useful information on the economics and the natural and social resources
of the Arctic.

The NOEP analyzes the economic contribution of the Arctic by economic sector and
geography over time, and serves the needs of decision-makers and the public by
assisting with investment and management decisions that strive to balance
conservation, preservation, and the growth taking place in the Arctic. Our data will,
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over time, reveal “hot spots” of risk, where economic activity(ies) clashes with high
value marine life and other natural assets to cause concern.

Current & Relevant Information:

Arctic Natural Resources

The natural resources of the Arctic are the mineral and animal resources within the
Arctic Circle that can provide utility or economic benefit to humans. The mineral
resources include major reserves of oil and natural gas, large quantities of minerals
including iron ore, copper, nickel, zinc phosphates and diamonds. Living resources
of the Arctic are primarily the abundant fisheries.

Living Resources
Arctic Fisheries Arctic Fisheries

Since 2011, over 8 million metric tons have been harvested from Arctic waters each
year for commercial, artisanal, subsistence, and recreational uses, after declining
from its peak of 17 million tons in 1968.

Arctic Mineral Resources
Arctic Oil & Gas

With declining prices, high risks, and disappointing exploratory results, only a few oil
and gas companies remain interested in the Arctic, while production in the region
remains steady at best, and except for Russia, may be in decline for the near future.

Arctic Minerals

Mineral Resources, while abundant in the Arctic regions need infrastructure to
increase sites and production. Currently generating impressive revenues, mining
practices often threaten the fragile Arctic environment. The most popular minerals
include coal, iron ore, zinc, lead, nickel, precious metals, diamonds and gemstones.

Arctic Aggregates Production

Rock, stone, sand and gravel are mined throughout the Arctic region for a variety of
construction projects onshore and off. As development increases, production of
these resources will probably increase as well.

1. Canada:

“Canadian Arctic Capabilities by Sector — Canada,” Government of Canada, 16
January 2017 [7] https://www.international.gc.ca/gac-amc/institution/tcs-
sdc/publications/cacg-gcac/cacg-gcac.aspx?lang=eng

Overview:
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The intent of this new Canadian Arctic Capabilities Guide is to communicate
information about the range of Arctic capabilities found in Canada—as well as
exports of northern origin—in a comprehensive manner that encompasses most
sectors. Our hope is that it will complement other publications, particularly directories
of the many local and regional chambers of commerce and sector associations
across Canada, and lead to greater exchanges of knowledge, expertise, products
and services, and foster enhanced cross-fertilization between sectors.

The guide is organized by sector. Each sector comprises a broad overview of
Canadian Arctic capabilities in that sector, and a listing containing brief profiles of
companies and organizations with Arctic capabilities and who are interested in
pursuing business opportunities internationally. Several companies and
organizations are of northern origin. Users of the organizational listings should be
mindful that each sector profiles only those companies that have identified the
particular sector as its primary sector of focus. Notes have been inserted at the
bottom of some sectors to cross-reference other companies listed in the guide with
capabilities in that sector. In addition, a number of success stories are showcased
throughout. The organizational listings and the success stories are not exhaustive,
nor are they to be considered an endorsement. However, they do provide a
representative exposé of the vast scope and quality of Canada’s Arctic capabilities.

The development of this guide was led and coordinated by the Canadian
International Arctic Centre (CIAC), in partnership with the Canadian Trade
Commissioner Service (TCS) at Global Affairs Canada.

Current & Relevant Information:

Introduction

The Arctic makes up 40 percent of Canada’s landmass, and is an essential part of
our collective heritage and future. Economic and business development in Canada’s
Arctic, and in its sub-Arctic regions, has been shaped by a number of historical
drivers that have resulted in a wide range of Arctic expertise across sectors.

Canada’s Arctic capabilities are reaching new heights as a result of today’s pursuit
of enhanced scientific understanding, sustainable resource development and Arctic
maritime readiness. Commercial opportunities are further advancing clean
technology and renewable energy solutions, earth observation technologies and
services, among many other areas of expertise.

Arctic know-how and competence are not only born out of or destined to the
circumpolar Arctic. Each Canadian province has developed its own unique range of
capabilities to address Arctic-like challenges locally. Although all provinces and
territories have their particular strengths, a common thread spanning sectors across
the country is a deep commitment to scientific research and education, technological
innovation and sustainable economic development.



Canada’s North is home to more than 100,000 people, many of whom are
Indigenous and whose traditional livelihoods—including hunting, fishing, and arts
and crafts—have long been the lifeline of the northern economy. Rooted in tradition,
these economic activities will continue to be a mainstay. However, creativity,
adaptability and resourcefulness are defining qualities of northern inhabitants, and
have propelled not only cultural and creative industries—but all sectors—toward a
more varied economy that embraces innovation and technological advancement.

“Arctic and Northern Policy Framework,” Government of Canada, 22 September
2022 [8] https://www.rcaanc-cirnac.gc.ca/eng/1560523306861/1560523330587

Overview:

The Arctic and Northern Policy Framework is a profound change of direction for the
Government of Canada. For too long, Canada's Arctic and northern residents,
especially Indigenous people, have not had access to the same services,
opportunities, and standards of living as those enjoyed by other Canadians. There
are longstanding inequalities in transportation, energy, communications,
employment, community infrastructure, health and education. While almost all past
governments have put forward northern strategies, none closed these gaps for the
people of the North, or created a lasting legacy of sustainable economic
development.

In her 2016 Interim Report on the Shared Arctic Leadership Model, Minister's
Special Representative Mary Simon said, "the simple fact is that Arctic strategies
throughout my lifetime have rarely matched or addressed the magnitude of the basic
gaps between what exists in the Arctic and what other Canadians take for granted.”

Co-developing the new framework became a bold opportunity to shape and direct
change in the region by collaborating with governments, northerners and Indigenous
governments and organizations. Consultation was not enough to meet the
challenges and harness emerging opportunities in the Arctic and North. In a
significant shift, the federal government, Indigenous peoples, Inuit, First Nations and
Métis, 6 territorial and provincial governments (Yukon, Northwest Territories,
Nunavut, Newfoundland and Labrador, Quebec, and Manitoba) contributed to this
framework together.

A shared vision

Today, there is a shared vision of the future where northern and Arctic people are
thriving, strong and safe. The Arctic and Northern Policy Framework gives us a
roadmap to achieve this vision. There are clear priorities and actions set out by the
federal government and its partners to:

e nurture healthy families and communities
e invest in the energy, transportation and communications infrastructure that
northern and Arctic governments, economies and communities need
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e create jobs, foster innovation and grow Arctic and northern economies

e support science, knowledge and research that is meaningful for communities
and for decision-making

e face the effects of climate change and support healthy ecosystems in the
Arctic and North

e ensure that Canada and our northern and Arctic residents are safe, secure
and well-defended

e restore Canada's place as an international Arctic leader

e advance reconciliation and improve relationships between Indigenous and
non-Indigenous peoples

Current & Relevant Information:

On the front lines of climate change...

The Canadian North is warming at about 3 times the global average rate, which is
affecting the land, biological variability, cultures and traditions. At the same time,
climate change and technology are making the Arctic more accessible.

The region has become an important crossroad where issues of climate change,
international trade and global security meet. As melting sea ice opens shipping
routes, it is also putting the rich wealth of northern natural resources within reach.
Increased commercial and tourism interests also bring increased safety and security
challenges that include search and rescue and human-created disasters.

By forging new partnerships, the framework will help address the massive
implications of climate change for individuals, communities, businesses and
governments alike, and ensure a more sustainable future for northerners.

...and a changing world

Unlike previous Arctic and northern policies, the framework better aligns Canada's
current national and international policy objectives with the priorities of Indigenous
peoples and of northerners. As the region undergoes rapid environmental change
and international interest surges, Canada must demonstrate renewed Arctic
leadership.

The Government of Canada will continue to support the co-operative, rules-based
international order that has served national and global interests by fostering peace,
security and stability for the circumpolar Arctic. Canada will also continue to ensure
that the Canadian Arctic and North and its people are safe, secure and well
defended. As part of achieving this goal, Canada has committed to increasing
Search and Rescue reaction and responsiveness to emergencies for Arctic residents
and visitors.

Our future
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The Arctic and Northern Policy Framework is ambitious and has just over 10 years
to translate its goals and objectives into reality. In that time, the Government of
Canada and its partners will close the gaps that exist between this region,
particularly in relation to its Indigenous peoples, and the rest of the country.

Canada sees a future in which the people of the Arctic and North are full participants
in Canadian society, with access to the same services, opportunities and standards
of living as those enjoyed by other Canadians. This ambition will require greater
effort, focus, trust and collaboration amongst partners.

Other circumpolar nations are making significant investments to make their Arctic
regions part of the global community. Supporting Canadian initiatives to keep pace
with international efforts will bring increased opportunities, health and well-being to
Indigenous peoples and northerners.

Indigenous and Northern leaders have offered their best innovative, adaptive policy
solutions that call for trust and transparency. We can do no less than to respond with
integrity, collaboration and openness. Building on these new partnerships, the Arctic
and Northern Policy Framework provides a long-term foundation for transformative
change, benefiting our Arctic, its Indigenous peoples, northern residents and all
Canadians.

Our present

Longstanding inequalities in transportation, energy, communications, employment,
community infrastructure, health and education continue to disadvantage people,
especially Indigenous peoples, in Canada's Arctic and North. These gaps are
evident in the socio-economic statistics and indicators for the region, and closing
them is a priority for all partners.

A distinctive feature of the region is its high proportion of Indigenous people in the
population. This includes Inuit, First Nations and Métis populations. The manner in
which the Government of Canada interacts with Indigenous peoples continues to
evolve.

The Principles Respecting the Government of Canada's Relationship with
Indigenous Peoples affirm that "The Government of Canada's approach to
reconciliation is guided by the United Nations Declaration on the Rights of
Indigenous Peoples, the Truth and Reconciliation Commission's Calls to Action,
constitutional values, and collaboration with Indigenous peoples as well as provincial
and territorial governments."” Inuit and the federal government have developed the
Inuit Nunangat Declaration and formed an Inuit-Crown Partnership Committee to
jointly advance shared priorities. These include the implementation of Inuit land
claims agreements, and the implementation of reconciliation measures between Inuit
and the Government of Canada.
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The federal government agrees with the people of the Arctic and the North that they
must play a greater part in governing the region — domestically and internationally.
In addition to land claim and self-government agreements, devolution agreements
have been signed with the Northwest Territories and Yukon, transferring some
authorities to their respective territorial governments, and another such agreement is
being negotiated with Nunavut. Relationships that better recognize the rights and
aspirations of people in the region have also been negotiated with sectors other than
government. Benefit and partnership agreements with local communities have been
developed in the resource sector, and successful partnerships have been
established with researchers, and with non-governmental organizations.

The Arctic and North has what is described as a mixed economy: some people
depend on traditional economies of hunting, fishing, and gathering, others depend
on a wage economy, and some depend on both. The cultures and lifestyles of the
peoples of the region provide them not only with subsistence and cultural continuity
and strength, but also a bridge to the wage economy.

Despite the poor communications infrastructure in many communities, connectivity is
increasingly important to the region.

e Students in Nunavut can connect to students throughout Inuit Nunungat

e A telehealth network links 14 Yukon communities

e Yellowknife's booming tourism industry is transformed by visitors' social
media posts

e Telehealth is providing an opportunity to close gaps within the care provided
to patients in Labrador

¢ Remote presence technology is allowing people on the northern coast of
Labrador to receive some health-care services in their home communities

However, though there have been significant advances, many northern communities
still have slow internet connections and no cell phone service, and priority within
networks must be kept for vital services such as telehealth.

Responsible, sustainable resource development and job creation are key to the
economy of the region, and a source of prosperity for its communities and residents.
Indigenous-owned businesses have for many years been providing resource
industries with workers and services, and now Indigenous peoples are also moving
into ownership positions in resource development businesses. Indigenous
ownership, investment and participation in the resource industry are essential to the
success of this sector and a means of economic reconciliation with Indigenous
peoples.

Resource projects provide:

e education
e training and employment opportunities in communities

12



e direct Indigenous participation in supply and services business development

Looking to the future, there is no force likely to reshape the Arctic and the North
greater than climate change. Globally, the region is amongst the most affected by
climate change, which is redefining the environmental, social and economic
landscape, both below the tree line and on the tundra. Arctic ecosystems are at a
disproportionately high risk of experiencing the adverse effects of global warming.

The circumpolar Arctic is warming 2 to 3 times more rapidly than the global average,
even though the region is not a leading source of greenhouse gas emissions.
According to Canada's Changing Climate Report, 2019, northern warming will
continue for both low and high global greenhouse gas emission trajectories. The
high scenario projects that annual average temperatures could increase 4 times as
much as under the low scenario, and that events such as extreme precipitation could
be 4 times as common.

Both scenarios would see accelerating loss of seasonal sea ice across Canada's
Arctic, with extensive sea ice-free periods projected by mid-century for the Canadian
Arctic and Hudson Bay, thawing permafrost causing irreversible changes to the
landscape, a changed distribution of species, changing patterns of precipitation and
more frequent wildfires.

Indigenous communities are particularly affected: traditional food sources are
disappearing; ice conditions are becoming unpredictable and therefore dangerous
for travel by hunters using either dogsled or snowmobile; and melting ice and rising
sea levels are exposing communities to destructive coastal erosion and costly
damage to infrastructure.

The greenhouse gases driving climate change are also making the water more
acidic, which has been shown to have negative effects on some marine life.
Considering the depth and irreversible nature of changes brought about by climate
change in the region, Indigenous peoples are finding their cultural and social well-
being affected at unprecedented rates.

For peoples closely connected to the land, ways of knowing are challenged to keep
pace with the change around them. This is affecting cultural and social norms, such
as engaging youth on the land, accessing country foods, gathering medicinal plants
and protecting water sources. Indigenous communities need tools and knowledge
that are locally and culturally appropriate to adapt to these urgent issues.

If there is a single argument for a collaborative approach to a shared Arctic and
northern future, it is the shared and complex challenges posed by climate change.
The response of all partners to this challenge must be no less transformative in
scale, scope or duration.

13



As the sea-ice pack recedes and cold-weather technologies improve, the Arctic and
the North region are also becoming increasingly accessible for a broad range of
activities, including:

e fishing

e tourism

e scientific research

e shipping, both small and large vessels
e other commercial activities

Increasing numbers of domestic and international resource developers are being
drawn to the region, resulting in a mix of optimism about economic prospects and
concerns about potential environmental, social and security impacts. Higher levels of
activity also increase the acute security risks associated with irregular movements of
people and goods, the pursuit of foreign interests and human-induced disasters. As
a whole, these changes highlight the importance of enhancing situational awareness
across the region, and of promoting research and observation, including charting
and mapping, that will provide the information necessary for sound decision-making.

A collaborative approach to climate change research is underway in the region,
bringing together Inuit organizations, northern communities, federal and provincial
agencies and the private sector. This effort is directed at understanding how climate
change will affect communities and biological variability. However, the current lack of
baseline data poses major challenges to evidence-based decision-making. The
responsible use of data can help cultivate a better understanding of the 'big picture'
of environmental issues, contributing to the development of informed, data-driven
policy and decisions that can help Arctic and northern communities build resiliency in
the face of climate change.

“The Emerging Economy of the North American Arctic,” Jessica M. Shadian,
Arctic 360, November 2018 [9]
https://www.ourcommons.ca/Content/Committee/421/FAAE/Brief/BR10185960/br-
external/ShadianJessica-e.pdf

Summary:

This brief makes the argument that the most effective way for Canada to protect and
strengthen its Arctic sovereignty is to turn attention to the critical need for
infrastructure investment in the Canadian North. Rather than having a conversation
about whether or not Russian battleships and submarines are making their way to
Canada’s North, the geopolitical conversation about Canada’s Arctic sovereignty
should be about building a strategy that lays out a long-term vision not only for the
North in and of itself — but as part of a grander vision of the future role of Canada in
global politics and economics and what the North has to offer in that respect.

14


https://www.ourcommons.ca/Content/Committee/421/FAAE/Brief/BR10185960/br-external/ShadianJessica-e.pdf
https://www.ourcommons.ca/Content/Committee/421/FAAE/Brief/BR10185960/br-external/ShadianJessica-e.pdf

This brief presents the argument as following: It begins by laying out the current
state and consequences of the Infrastructure Gap in Northern Canada. It then turns
to investments and developments being made by other Arctic countries with respect
to their own Northern regions. The following section looks specifically at the state of
private investment in the Canadian North, which is then compared to several non-
Arctic countries’ existing and planned investments in the region. Taking these factors
together, this brief then makes the case that a comprehensive Infrastructure
Investment Analysis for the North American Arctic is imperative. Such an Analysis
would actively encourage Canadian investors to find ways to put their capital in the
Canadian North. At the same time, it would set out the terms for foreign direct
investment in the Canadian North and by doing so would reaffirm to the global
community that Canada is a Northern nation and takes its North seriously. Lastly,
this brief looks at the current focus of the Canadian Federal Government on the
Northern Infrastructure gap in a global context to point to the existing foundations for
the Federal Government to build this discussion upon.

Current & Relevant Information:

Introduction

It is difficult to argue the contrary; the Arctic has become a region of global interest.
Climate change has led to an emerging new blue ocean at the top of the world. That
factor coupled with the region’s well-established mineral potential, prospective gas
resources, the increasing capacity to transform global maritime trade, and its
physical geography as the epicenter for climate science, is remaking the Arctic from
a frozen periphery into a region of immense global geostrategic and economic
significance.

Unlike the well-developed Nordic Arctic, the increasingly re-developed Russian
Arctic, and despite being part of the OECD, historical legacies (from the perilous
effects of colonization to the Cold War) and the lack of a persistent development
strategy has left the North American Arctic (Alaska, Northern Canada and
Greenland) far behind its Arctic neighbors as well as the region’s own southern
capitals. This collision of two forces — stagnant and undeveloped economies and
increasing global interests in the region has, subsequently, turned the North
American Arctic into an emerging economy more akin to emerging economies
elsewhere in the world than to the economies of the countries of which they are a
part.

In the North American Arctic, infrastructure including roads, housing, ports, SAR,
fiber optic cable, and other necessary components of a basic economy (much less a
prosperous economy) have been unevenly developed at best and in some instances
are lacking altogether. When it comes to Canada in particular, the Canadian national
discourse about its own North and the significant infrastructure deficit that persists is
rarely, if ever, discussed in the context of the human and economic value that the
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North has to offer. The economic potential of the North and how it can fit into
Canada’s role in the world is woefully disregarded. Instead, the Canadian Arctic is
most often viewed solely as an aspect of the Federal Government’s social
obligations, rather than a significant economic opportunity.

The lack of infrastructure in the Canadian North, consequently, contributes directly to
astronomical food prices for those items able to reach Northern supermarkets. Many
Arctic Canadian families cannot even meet their basic food needs. Seven out of 10
Nunavut Inuit preschool children are food insecure and have limited access to fresh
foods. Likewise, many Northerners are reliant on substandard K-12 education, have
insufficient access health care, suffer from severe housing shortages, are denied
access (due to the lack thereof) to the Internet, rely on rationed diesel for their
energy needs, and lack potable water.

Likewise, the severe shortage of roads means that air travel is often the only mode
of transportation in and out of many rural communities. Unfortunately, many of the
airports that do exist only have gravel runways. Canada’s North, much like the entire
North American Arctic, is also critically deficient of major deep-water ports, and
particularly year-round deep-sea ports.

The Canadian North is also home to a wealth of natural resources from expected
gas reserves, its rich fisheries, and mineral resources such as cobalt, nickel, copper
and others that are increasingly accessible and critical to the transition to a global
renewable resource economy. However, the combination of lack of infrastructure,
reliance on diesel, and limited internet connectivity increases the costs of the North’s
mineral production by 30 percent, rendering much of this potential uncompetitive in
global markets and unavailable to help foster prosperous and self-sufficient Northern
economies.

There is nothing fundamental that prohibits the development of Canada’s North.
Rather, the greatest obstacle to the economic development of the Canadian North
and its prosperity is the limited vision that Canadians have about the value of its
North. Those limits have played themselves out in numerous ways from affecting the
health, well-being, human rights, and economic opportunities of those that live there
to undervaluing the contributions that the North can make towards Canada’s
economic prosperity and global geopolitical significance.

Though visions of the prospects for the Canadian North - from former Prime Minister
Lester B. Pearson’s 1946 vision of the North as ‘a land of the future' to former
Minister of Northern Affairs and National Resources, Arthur Laing’s 1966 ‘Road to
Resources’ concept - are sprinkled throughout the 20th century, those visions never
equated into a long-term strategy or accompanying financing to see through the
necessary infrastructure development required to realize those visions. In his 2016
report, David Emerson, Former Minister of International Trade, wrote that throughout
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Canada’s history ‘northern infrastructure projects have been built on an ad hoc basis
without a long-term cohesive plan or links to trade and travel corridors’.

“Canada: Economy,” The Arctic Institute, 1 January 2024 [10]
https://www.thearcticinstitute.org/countries/canada/?cn-reloaded=1

Overview:
Facts & Figures
AC member since 1996
Active Polar Icebreakers
6 (1 under construction)
Coordinates
Ottawa, ON: 45.4215° N, 75.6972° W
Igaluit, NU: 63.7467° N, 68.5170° W
Population
Canada: 39.95 million (2024 estimate)
Northern Territories: 142,000
Land Area
Canada: 9.985 million km2
Northern Territories: 4.051 million km2
Coastline
162,000 km

Current & Relevant Information:

Alongside health and social issues, economic development dominates discussion in
the north. Rich in resources ranging from oil and gas to fish and diamonds, the
exploitation of these resources is seen by some as a solution to the high levels of
unemployment in northern Canada and a path to a higher quality of life. Today
mining (diamonds, gold, silver, lead, zinc), the public sector (government, social and
health services), and the service industry (including tourism), are the three main
sources of employment in Canada’s Arctic. Despite flirting with the idea of oil and
gas extraction in the region, commercial exploitation has been slow to materialize
due to a lack of infrastructure, environmental concerns, conflicting stakeholder
interests and, more recently, the low price of oil. The Norman Wells field in the
Northwest Territories remains the only producing oil well in Canada’s Arctic,
although production has been suspended since 2017 due to a damaged pipeline.
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Another important sector is that of traditional or subsistence economies. These
activities are woven into the cultural fabric of many Indigenous communities and
continue to play an important role in providing for their livelihoods. Although this
aspect of the northern economy is often overlooked by traditional economic studies,
Statistics Canada estimates that roughly $40 million dollars of country (traditional)
food is produced each year. The importance of these traditional economies
resonates at the international level, as evidenced by the dispute between Canada
and the European Union over the latter’s ban on the trade of seal derived products.
Concerns remain as to the impact of large scale extractive projects on these
traditional activities.

Intimately linked to issues of sovereignty and identity, resource development in
Canada’s North has long been a priority. Beginning with the 1898 Klondike Gold
Rush and continuing throughout the World Wars, Diefenbaker’s drive for
development during the 1950s, and the rise of opencast mining in the 1960s,
resource development in Canada’s north has been one-part economic development
and one-part nation building. Given the low prices of raw materials, the high costs of
operation in Canada’s Arctic, a lack of infrastructure, and growing concerns over the
environmental impact of these industries, most projects in the works have been put
on indefinite hold. The implications of this are felt across many northern communities
reliant on extractive industries for employment opportunities. Striking a balance
between economic development and a multifaceted approach to sustainability, on
the terms set by northern stakeholders, will be one of the key challenges going
forward.

“The Arctic Policies of Canada and the United States: Domestic Motives and
International Context,” SIPR, July 2012 [11]
https://www.sipri.orqg/sites/default/files/files/insight/SIPRIInsight1201.pdf

Summary:

The melting polar ice creates a fundamentally new geopolitical situation in the Arctic
that warrants attention at both national and international levels. While the United
States is just waking up to these changes, Canada has made the Arctic a top
political priority.

Both countries need to pay attention to the challenges in the Arctic but should also
be wary of how their domestic posturing in the region is affecting their international
relations, including with each other. The abilities of Canada and the USA to pursue
their interests in the region will rely on them cooperating closely, not least because
from 2013 they will hold successive chairmanships of the Arctic Council.

Canadian-US relations will thus be an important factor in the future of a changing
Arctic. Resolving key disagreements and identifying common priorities would
strengthen both countries’ positions in the region.
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Current & Relevant Information:

Introduction

The Arctic ice is melting. If current trends continue, there will be dramatic changes in
the region, with far-reaching implications. At the same time, the receding ice opens
the region to economic development, including through the exploitation of previously
inaccessible hydrocarbons and minerals. In September 2011, both the Northern Sea
Route (along Russia’s north coast, formerly known as the Northeast Passage) and
the Northwest Passage (along the northern coasts of Alaska and Canada) were
open for some time, potentially creating shorter shipping routes between Asia,
Europe and North America. Increased human activity in the sparsely populated and
inhospitable Arctic requires new initiatives to achieve safety and security for the
region’s environment and its inhabitants and visitors.

The nature of international governance in the Arctic has also changed, mainly
through the development of the Arctic Council. The Council, which includes the eight
states with Arctic territory and representatives of the region’s indigenous
populations, has evolved into a decision-making organization with a permanent
secretariat and budget and it now attracts more attention from the rest of the world.
Since 2006, three successive chairmanships of the Council have been held by
Nordic states—Norway (2006—2009), Denmark (2009-11) and Sweden (2011-13)—
which agreed on a common set of priorities to pursue. From 2013 it will be chaired
by Canada (2013-15) and then the United States (2015-17) and there is now an
opportunity for these two states to formulate a coordinated North American agenda
for the Arctic Council. However, this approach will be hindered by the two countries’
disagreements on several key Arctic issues.

Many features of Canadian and US societies are intimately intertwined. The two
countries share the world’s longest international border; each is the other's most
important trading partners; and they work together militarily, both multi laterally
through the North Atlantic Treaty Organization (NATO) and bilaterally through the
North American Aerospace Defense Command (NORAD). Their bilateral relationship
has often been the defining factor in their respective Arctic policies, yet despite their
apparent similarities, they have adopted substantially different approaches to the
Arctic region. While the two countries’ different Arctic geographies account for many
of the differences, other factors contribute to both differences and similarities.
Among these, domestic factors should not be underestimated. The Arctic is a
relatively low priority issue for the USA among the range of international challenges
that it faces. The top levels of US leadership may pay attention to the region, but the
Arctic is not in the minds of the US public and is thus not a politicized issue. Canada,
in contrast, has made the Arctic a top national priority, closely linked to Canadian
identity and sovereignty. This paper explores how the domestic motives for the
Arctic policies of Canada and the USA have an impact on their foreign policies and
how their bilateral interaction shapes the wider context of Arctic relations. Section Il
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describes the Arctic foreign policies of the two states with reference to three specific
areas: security, governance and economic development. Section Il outlines the
complex relationship between domestic politics and Arctic foreign policy in each
country. Section IV discusses the effect of Canadian—US relations on their Arctic
policies. Section V presents conclusions.

“Canada has created an Arctic conservation zone almost as big as Germany,”
Johnny Wood, World Economic Forum, 8 August 2019 [12]
https://www.weforum.org/agenda/2019/08/canada-has-created-an-arctic-conservation-

zone-almost-as-big-as-germany/

Overview:

Canada’s Inuit people, whose lands occupy the remote northeastern region of
Nunavut, live in an Arctic wilderness of raw natural beauty that is now under threat
from climate change.

Prime Minister Justin Trudeau has just turned the area into one of the world’s largest
conservation areas, to counter the effects of rising temperatures on Arctic marine life
and the indigenous people that call it home.

The initiative aims to build a conservation economy, which pairs environmental
concerns with economic opportunities for local communities. New jobs will be
created, accompanied by stewardship programs aimed at boosting monitoring and
conservation of both the land and cultural sites.

In designating the new zone, Trudeau claims to have exceeded his government’s
target of protecting 10% of Canada's marine and coastal areas by 2020, reaching
14% a year ahead of schedule.

Current & Relevant Information:

Promoting environmental marine conservation by establishing conservation zones is
in stark contrast to Canada's decision to build the controversial Trans Mountain oil
pipeline extension.

The Canadian government has committed billions of dollars to the project, which
would carry crude oil from inland Edmonton across British Columbia to the port of
Burnaby, on the west coast.

Transporting the oil to the markets of Asia, instead of the US, would significantly
increase shipping in the Pacific Ocean, disrupting the area’s marine ecosystems.

While approving the project, the National Energy Board concluded that increased
shipping was likely to adversely affect the Southern Resident killer whale population,
while exacerbating global warming by fueling a significant rise in greenhouse gas
emissions.
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The last four years have been the warmest ever recorded, according to NASA.
Without urgent action to reverse man-made climate change, summer Arctic Sea ice
could soon retreat for the last time.

“Arctic economy within the Arctic nations,” Helen McDonald, Solveig Glomsrgad
and IImo Maenpéaa, The Economy of the North [13]
https://www.ssb.no/a/english/publikasjoner/pdf/sa84 en/kap4.pdf

Overview:

In his book on the history of wealth and poverty of nations, Harvard professor David
S. Landes devoted the introductory chapter to highlighting how natural conditions in
the tropics represent serious barriers towards economic development. He did not
consider the Arctic in the same context but the Arctic environment is generally seen
as an even bigger challenge to livelihood than the tropics. Over the years people
seem to have voted with their feet in this matter, while the tropics abound with
people, the Arctic is sparsely populated. The 10 million people who currently live in
the Arctic Region, what do they do for a living? To live in the Arctic, people must
have their very special reasons, the remaining 99.8 per cent of the world population
might easily think. One clear reason is the attraction of people and investments to
natural resources. Another is the fascination of the qualities of nature, shifting from
extreme and blending grandeur to darkness and stillness.

These special reasons should be reflected in the structure of the Arctic economy,
indicating the extent to which nature in the Arctic has had its say in shaping the
economy of the north. This chapter provides an overview of the predominant
economic characteristics and the major industries of the Arctic regions within the
Arctic nations. It also provides information about the contribution of the Arctic
regions to the economy of the respective Arctic nations. Thus, for the most part, the
information in this chapter is viewed from an intra-national rather than a comparative
international perspective, although some comparisons among the regions are made
in the concluding remarks to this chapter.

While there is significant economic variation across the Arctic regions of the Arctic
countries, many of these regions host large resource-based industries. In many
cases, resources produced in the Arctic are shipped outside the Arctic region to
export markets or southern markets within the same country. At the same time, the
Arctic regions tend to draw extensively on southern markets for specialized and
professional labor, capital, and consumer products. While Arctic regions generate
income and resource rent from natural wealth, they also receive transfer payments
from national governments. In some Arctic regions resource exploitation generates
economic activity within the region in the form of the construction and operation of
pipelines, and the provision of services such as transportation, wholesaling and
retailing and housing. With some exceptions, manufacturing activity tends to be
limited in Arctic regions. The electronics industry in Oulu in Northern Finland and the

21


https://www.ssb.no/a/english/publikasjoner/pdf/sa84_en/kap4.pdf

industrial sectors in Northern Russia and Northern Sweden are exceptions to this
and the data presented in this chapter illustrate the variability in economic structure
among Arctic regions that is frequently overlooked when the Arctic economy is
discussed.

For each of the Arctic regions this chapter contains a core table showing regional
gross domestic product (GDP) and the contribution to regional GDP by industry at a
disaggregated level (for 17 industries). This level of detail is intended to capture all
the main activities of the circumpolar Arctic region. The data for the Arctic excluding
Russia are based on national statistics and World Development Indicators of the
World Bank. Arctic Russian data by main industry are provided by Russia’s Federal
State Statistical Service and further harmonized with statistics for other Arctic
regions using production and employment statistics. These core tables generally
refer to the year 2002, which represents a compromise between coverage and
timeliness. The tables present value added or contribution to GDP in local currency
in order to focus on the Arctic element of their respective national or federal
economies. Where available some more recent economic indicators are presented.

Current & Relevant Information:

For purposes of this report, the Canadian North is defined as the three Northern
Territories, namely, Northwest Territories, Yukon Territory and Nunavut. The
Northern Territories combined accounted for 0.5 per cent of Canadian GDP in 2004.
The population of Arctic Canada was 101 900 in 2003, and was fairly evenly
distributed among the three territories with about 40 thousand in the Northwest
Territories and 30 thousand each in Yukon and Nunavut.

Public administration and defense was the largest single industry in 2002 accounting
for 17 per cent of regional GDP. Mining and quarrying (excluding mineral fuels)
came second at 13.2 per cent, followed closely by education, health and social work
and the construction industry. Next was the oil and gas extraction with 10.3 per cent
of total regional GDP. It should be noted that the real price of oil in 2002 was
considerably lower than in 2005/2006. More recent data suggest that the dominance
of the government in the Territorial economy has declined primarily because of the
boost given to the mining sector by the diamond industry. All of the diamonds
currently mined in Canada are produced in the Northwest Territories.

“Resource development: Fostering resource development in the Territories,”
Government of Canada, 11 August 2021 [14]
https://www.cannor.gc.ca/eng/1368816364402/1368816377148

Overview:

Much of Canada's mineral resource potential lies in the territories. There are existing
mineral deposits with the potential to support resource extraction projects within the
territories, including diamonds, gold, base metals and silver, tungsten, uranium, rare
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earth element, iron ore, zinc, and copper. The Government of Canada supports
sustainable mining including the mining of critical minerals that will help move
Canada to a low carbon/green economy. Critical minerals are essential building
blocks for renewable energy and clean technology applications (e.g., batteries,
permanent magnets, solar panels and wind turbines), advanced manufacturing,
consumer electronics and other applications.

Current & Relevant Information:

As of 2019, the value of mineral production in the North was projected as $3.3
billion: $1,817 million in Northwest Territories, $1,315 million in Nunavut, and $169
million in Yukon.

The mining sector is a cornerstone of the northern economy and is a significant
customer of territorial and Indigenous businesses across sectors including
communications, energy and transportation infrastructure, and commercial services.

The energy sector, including primary energy sources such as oil, natural gas, and
renewables, also contributes to the northern economy, adding $197 million to
northern gross domestic product (GDP) in 2019 and creating over 546 jobs, primarily
in oil and gas, electricity, and construction.

CanNor supports the sustainable development of the mining and energy sectors in a
way that increases community capacity, maximizes jobs and creates prosperity in
the territories, and has positive economic impacts in communities. Responsible and
sustainable resource development balances economic, environmental, and social
considerations and integrates the use of Indigenous knowledge into decision-making
processes.

The natural resource exploration and development potential in Nunavut, Yukon and
the Northwest Territories draws global interest and investment. Recognizing that
future prosperity across the territories requires the development of its natural
resources, the Government of Canada is working to create more efficient northern
regulatory regimes that will continue to attract investment, create high-value jobs,
safeguard the environment and ensure meaningful consultation with Indigenous
peoples.

CanNor, through its regional economic development activities and its Northern
Projects Management Office (NPMO), works with industry, territorial governments,
communities, Indigenous groups and organizations and other partners to foster
resource development across the territories.

Through its suite of funding programs, CanNor's support for the resource
development sector has included funding for training, geosciences and other mining-
related projects. CanNor's program funding helps attract investment to this sector,
and increases the capacity of the territorial labor force to take greater advantage of
employment opportunities.
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2. Denmark (Greenland):

“Arctic economy within the Arctic nations,” Helen McDonald, Solveig Glomsrgad
and IlImo Maenpé&a, The Economy of the North [15]
https://www.ssb.no/a/english/publikasjoner/pdf/sa84 en/kap4.pdf

Overview:

In his book on the history of wealth and poverty of nations, Harvard professor David
S. Landes devoted the introductory chapter to highlighting how natural conditions in
the tropics represent serious barriers towards economic development. He did not
consider the Arctic in the same context but the Arctic environment is generally seen
as an even bigger challenge to livelihood than the tropics. Over the years people
seem to have voted with their feet in this matter, while the tropics abound with
people, the Arctic is sparsely populated. The 10 million people who currently live in
the Arctic Region, what do they do for a living? To live in the Arctic, people must
have their very special reasons, the remaining 99.8 per cent of the world population
might easily think. One clear reason is the attraction of people and investments to
natural resources. Another is the fascination of the qualities of nature, shifting from
extreme and blending grandeur to darkness and stillness.

These special reasons should be reflected in the structure of the Arctic economy,
indicating the extent to which nature in the Arctic has had its say in shaping the
economy of the north. This chapter provides an overview of the predominant
economic characteristics and the major industries of the Arctic regions within the
Arctic nations. It also provides information about the contribution of the Arctic
regions to the economy of the respective Arctic nations. Thus, for the most part, the
information in this chapter is viewed from an intra-national rather than a comparative
international perspective, although some comparisons among the regions are made
in the concluding remarks to this chapter.

While there is significant economic variation across the Arctic regions of the Arctic
countries, many of these regions host large resource-based industries. In many
cases, resources produced in the Arctic are shipped outside the Arctic region to
export markets or southern markets within the same country. At the same time, the
Arctic regions tend to draw extensively on southern markets for specialized and
professional labor, capital, and consumer products. While Arctic regions generate
income and resource rent from natural wealth, they also receive transfer payments
from national governments. In some Arctic regions resource exploitation generates
economic activity within the region in the form of the construction and operation of
pipelines, and the provision of services such as transportation, wholesaling and
retailing and housing. With some exceptions, manufacturing activity tends to be
limited in Arctic regions. The electronics industry in Oulu in Northern Finland and the
industrial sectors in Northern Russia and Northern Sweden are exceptions to this
and the data presented in this chapter illustrate the variability in economic structure
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among Arctic regions that is frequently overlooked when the Arctic economy is
discussed.

For each of the Arctic regions this chapter contains a core table showing regional
gross domestic product (GDP) and the contribution to regional GDP by industry at a
disaggregated level (for 17 industries). This level of detail is intended to capture all
the main activities of the circumpolar Arctic region. The data for the Arctic excluding
Russia are based on national statistics and World Development Indicators of the
World Bank. Arctic Russian data by main industry are provided by Russia’s Federal
State Statistical Service and further harmonized with statistics for other Arctic
regions using production and employment statistics. These core tables generally
refer to the year 2002, which represents a compromise between coverage and
timeliness. The tables present value added or contribution to GDP in local currency
in order to focus on the Arctic element of their respective national or federal
economies. Where available some more recent economic indicators are presented.

Current & Relevant Information:

Greenland has a population of 57 000 people. A substantial share of the economy is
owned and managed by the Greenland Home Rule Authorities.

Fishing is the largest industry in Greenland, followed by education, health and social
work. Within the fishing industry, shrimp is the most important species. The Home
Rule owned Royal Greenland is the world’s largest supplier of cold-water shrimps. In
fisheries there are individual quotas in combination with other Home Rule
regulations. In shrimp fisheries the quotas are transferable. The cod fisheries are
now of minor economic value due to decline of the resource base. Sheep husbandry
has gained significance in recent years due in part to a warming climate and
extended growth season. Increasingly, grass production has replaced imported
fodder and created a profitable industry. The sheep industry mainly supplies the
domestic market. There is no private ownership of land in Greenland, and the Home
Rule Authorities allocates user rights to animal herders.

Currently there is no oil and gas extraction in Greenland, but according to US
Geological Surveys 2000, Greenland has considerable expected reserves, which are
not yet discovered mainly off East Greenland. Three licensing rounds were opened
for ocean areas west of Greenland in 1992, 2002 and 2003. In recent years new
seismic data off the west coast have been obtained, and the results are promising,
according to the Ministry for Housing, Infrastructure and Minerals and Petroleum. In
July 2006 another licensing round for offshore West Greenland (Disko West) was
opened. The environmentally sensitive inner Disko Bay is not included in the
licensing round. Environmental investigations have been carried out to assess the
possible impact on the marine environment in the licensing area. However,
environmental interest groups question the sustainability of future petroleum activity
in the area.
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Potential for hydro power production offers an opportunity for export-oriented
processing industries.

There has recently been a marked increase in the exploration of minerals other than

mineral fuels, primarily for gold, nickel and diamonds, and lately also molybdenum. A
production license for gold was granted in 2003; in 2004 export of gold started up at

Mill. DKK 130, already at about 10 per cent the level of total shrimp exports.

There has been an increase in Greenland’s role in resource management in recent
years and Greenland Home Rule Authorities and Denmark are currently negotiating
their role in non-renewable resource extraction in Greenland.

“Denmark - Country Commercial Guide - Greenland,” International Trade
Administration, 19 January 2024 [16] https://www.trade.gov/country-commercial-
guides/denmark-other-areas-kingdom-denmark

Overview:

Denmark exercises control over the Kingdom'’s foreign affairs, security, and defense
policy, in consultation with Greenland and the Faroe Islands.

Current & Relevant Information:

Greenland

Greenland is a self-governing region within the Kingdom of Denmark, and
geographically a part of the North American continent. Along with Denmark,
Greenland was an EU member from 1973; however, in 1985, Greenland left the EU.
The Greenlandic government is actively working to attract investments to Greenland
to diversify its economy and further integrate itself into the global economy.

Two-thirds of Greenland lies within the Arctic Circle, and its northern tip is less than
500 miles from the North Pole. Its land area is over 50 times that of Denmark, but
has the lowest population density in the world, with approximately 56,000 inhabitants
(or 1/100th the population of mainland Denmark), and the ice sheet covers nearly 80
percent of Greenland. Greenland can be reached by air from Denmark or Iceland.
There are currently no direct commercial flights to or from the United States.
Transportation infrastructure in Greenland is focused on air and sea due to the
climate and geography. Greenland has no railroads or roads to connect towns and
settlements, and passengers and goods are transported between regions by sea or
air only.

Greenland’s status within the Kingdom of Denmark is outlined in the Self Rule Act
(SRA) of 2009, which details the Greenlandic government’s right to assume a
number of competencies from the Danish government, including the administration
of justice, business and labor, aviation, immigration and border control, as well as
financial regulation and supervision. Greenland has acquired control over taxation,
fisheries, internal labor negotiations, natural resources, and oversight of offshore
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labor, environment, and safety regulations. Denmark retains authority over foreign,
security, and defense policy, as well as border control issues, including immigration
into Greenland. Greenland’s GDP was estimated at DKK 20.19 billion (USD 3.24
billion) in 2021. Denmark provides Greenland with an annual block grant of DKK 3.9
billion — roughly USD 511 million — which accounts for approximately 20 percent of
Greenland’s GDP and more than half of the public budget.

The Greenlandic government seeks to increase revenues by promoting economic
diversification and greater development of the fisheries value chain, natural
resources, tourism, and clean energy. Key initiatives include improving access to
financing for new businesses and enhancing Greenland’s corporate tax
competitiveness. The Greenlandic government announced in 2022 an invitation to
dialogue with prospective investors for tendering and licensing procedures for the
exploitation of hydropower for the production of electricity for industry or a
commercial project. The hydropower potentials are located on the southwest coast
of Greenland, between Kangerlussuaq and Nuuk.

The capital city Nuuk, in the south, and llulissat in the north are Greenland’s primary
tourist destinations and have seen extensive construction activity in recent years.
The ongoing expansion of their respective airports, which currently accommodate
only smaller aircraft, is expected to lead to further growth and facilitate expansion of
tourism. Upon completion expected in late 2024 in Nuuk and in 2025 in llulissat, the
expanded runways will support large passenger aircraft, and the airports will be able
to manage 800 and 600 passengers per hour, respectively. South Greenland is also
a popular destination for tourists and cruise ships, and a new airport in the region’s
capital, Qaqgortoq, should also open in 2025.

The Greenlandic subsoil contains a variety of valuable minerals, including rare earth
metals, precious metals, precious stones, coal, graphite, and uranium. The rare
earth element resources are considered globally significant and would rank in the
top five worldwide if developed. Greenland has tremendous mineral resources, but
Greenland’s geography and climate have increased challenges to developing
commercially viable mining operations. There are several mining companies with
exploration and exploitation licenses. One company holds an exploitation license to
re-launch a gold mine in South Greenland, while another company seeks to extract
rare earth elements. A company involved in a separate rare earth element mining
project in South Greenland has filed an arbitration claim against the Danish and
Greenlandic governments.

“THE GREENLAND GOLD RUSH: Promise and Pitfalls of Greenland’s Energy and
Mineral Resources,” Tim Boersma and Kevin Foley, brookings.edu, September
2014 [17] https://www.brookings.edu/wp-content/uploads/2016/06/24-greenland-
energy-mineral-resources-boersma-foley-pdf-2.pdf

Summary:
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This report targets three audiences. For foreign policy officials in Washington, D.C.,
there is growing interest in matters related to the Arctic region as the United States
prepares to assume the chairmanship of the Arctic Council in 2015. For those in the
United States who are not familiar with recent developments in Greenland, this
report aims to provide a broad overview of the background to Greenland’s self-rule
government and some details on the history of Greenland’s connection to Denmark.
The report is also intended to be a resource for those in Greenland and Denmark
who are engaged in ongoing debates about the strategic implications of Greenland’s
efforts to mine (amongst others) uranium and rare earth elements and about what
many see as an emerging relationship with China. Finally, the report discusses
Greenland in the context of its current and potential relationship to Europe,
particularly as an alternative supplier of critical raw materials.

Current & Relevant Information:

SELF-RULE IN GREENLAND

Greenland’s citizens voted for a new system of self-rule government that took effect
in June 2009, and it must now find a way to pay for the costs of its government.
Under the previous Home Rule system, a block grant was negotiated with Denmark
each year that covered the cost of activities for which Greenland had authority and
the grant increased as Greenland’s social welfare obligations and other costs went
up. The block grant is now frozen at real 2009 levels, and Greenland faces steadily
increasing social welfare costs as the population ages over the next two decades.
Both major parties in Greenland hope to address this anticipated shortfall with
revenue from oil and minerals exploitation.

Mining projects have been an important part of Greenland’s economy since the 19th
century. Cryolite, a raw material once critical to the aluminum smelting process that
was produced only in Greenland, was mined until the resource was depleted in
1987. The costs of exploration and extraction of other resources in Greenland are
high due to the harsh environment and the lack of infrastructure, both of which are
deterrents to investment. Like other areas on the frontiers of resource extraction,
successful development of major projects in Greenland depends largely on
international commaodities prices.

The first years of Greenland’s self-rule government (2009 to mid-2011) coincided
with stratospheric prices for raw materials such as iron ore, copper, zinc, and rare
earth elements. These prices were driven by global demand—in particular, by
surging demand from China driven by heavy Chinese infrastructure spending from
economic stimulus programs in the wake of the global financial crisis. Prices have
now receded for most commodities, and although Greenland’s economic
development strategy still depends on the development of a mining industry, it now
seems less certain that the country will be able to get projects off the ground on the
ambitious schedule that it announced in 2014 in its oil and minerals strategy.

28



Nevertheless, Greenland is taking significant steps to promote itself as a destination
for the mining industry, and it is our impression that large mining projects will
eventually be developed.

The story is similar with offshore oil, although the chances of commercial oil
production in the next few years appear to be nonexistent. Exploration costs for
offshore oil in this part of the world are very significant, amounting to roughly $100
million for a single exploration well under the most favorable conditions, and the
harsh conditions pose a challenge with currently available technology. Although
global warming is making Arctic waters more accessible, icebergs remain a potential
hazard and exploration is still limited to a few months in the summer when daylight
hours and temperatures are suitable. Based on our analysis and our conversations
within the industry, we find that it could be decades before commercial oil production
in Greenland takes place.

Investment in mineral and energy resources depends on a stable policy
environment. There have been some complaints from the mining industry regarding
the pace of Greenland’s licensing process and about the transparency with which
policies are set. But we did not find this to be a problem from a policy perspective.
Rather, we found that Greenland’s authorities have been appropriately cautious in
their efforts to develop an effective regulatory and policy framework to manage
extraction projects. At the same time, we acknowledge that the government—Iike
any of its counterparts around the world—is walking a fine line between establishing
the safeguards necessary to protect the environment and creating an attractive
investment climate. The reality is that the government of Greenland is small and
faces serious administrative bottlenecks when dealing with large, complex projects.
A recent (and controversial) proposal by the government to relax transparency
standards reflects the challenge the government faces in managing large and
technically complex projects while reporting in three languages to the public and the
industry. At the same time, NGOs have expressed concerns about the lack of
transparency on a number of other occasions.

GREENLAND’S RESOURCE ENDOWMENT

For the parts of the country that have been properly explored, Greenland does
indeed have a rich resource base consisting of a variety of minerals as well as
promising potential for offshore oil, both to the east and the Impinger west of the
country. Greenland has excellent potential for iron ore, copper, zinc, gold, uranium,
and light and heavy rare earth elements. For areas that have not been explored,
most estimates about resource potential are based on knowledge of shared geology
with other areas, such as northern Canada and Norway, where resources have
already been identified. As the larger part of the island has not been explored in any
detail, it may well be that in the years ahead significant additional resource findings
occur.
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CHINA AND GREENLAND

Although some commentators and government officials have raised questions about
China’s strategic intentions in Greenland, a case-by-case review of Chinese
interests in Greenland finds that the dominant narrative about China and Greenland
is misleading. On the contrary, we find that Chinese companies have demonstrated
little interest to date in projects in Greenland, despite substantial efforts to attract
Chinese investment. This does not mean that these efforts have been misplaced—
we conclude that seeking investment from Chinese firms is logical given the
emergence over the last decade of Chinese mining and oil companies as major
players in global resource investments. This is particularly true in the world of
mining, where few major international mining companies are currently making
investments in new projects. In this environment, Chinese firms stand out as at least
slightly more likely than the rest of the industry to invest in new mines.

GREENLAND AND EUROPEAN CRITICAL RAW MATERIALS STRATEGY

Greenland features prominently in European plans to diversify its raw materials
suppliers. Yet, it is too early to tell how successful these attempts have been or how
much impact Greenland might have on European raw material supplies if or when
mining projects become a reality. Historically, Europe has been closely associated
with Greenland, as can be seen by the European Community’s longstanding support
for Greenland’s fishing industry. In the spring of 2014, a new partnership agreement
between Greenland and the EU aspires to build stronger ties in mineral and energy
resources and climate change, and also includes funding commitments for education
in Greenland. The details about Europe’s role in Greenland’s resource development
are currently being debated, yet it is important to keep in mind that the EU mandate
on this issue is limited, and private-sector and national-level policymakers play a
more important role. Concerns about China locking in natural resources feature
prominently in European discussions about raw materials security, and here we find
that European concerns (which are shared in the United States and Japan) are
exaggerated. Commentators in China have argued since at least 2008 that China
should tighten its limits on rare earth exports, and when China made steps in early
2009 to restructure its rare earth industry, it did so with an eye to slowing exports.
But contrary to what was widely reported at the time, we found no evidence that
China halted exports of rare earths to Japan in response to a maritime dispute.
China’s ability to limit exports has been severely constrained by aggressive illegal
mining of rare earths, which has kept supply of rare earth elements high in China. In
fact, rare earth prices have steadily declined since 2011, and there are many new
projects in the pipeline to mine rare earths outside of China. Chinese dominance in
rare earth elements has little if anything to do with physical resources, but rather with
processing capacity and knowledge. At this point, EU policies and actions do not
give the impression that the supply chain for rare earth elements will be built up on
the continent, and so even if Greenland were to extract these resources, processing
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would largely (if not entirely) take place outside Europe. In the United States, efforts
are underway to revitalize its processing industry, though opinions differ as to
whether the U.S. will be able to make this sector profitable without significant
government support, as the Chinese have developed an impressive knowledge base
and can operate very competitively. Thus, it is our impression that the Chinese will
continue to play a prominent role in rare earth elements, yet that many of the
concerns about Chinese interests in rare earth elements are overblown. U.S. and
European resource policies should be evaluated accordingly.

“Greenland: Mining, Minerals, and Fuel Resources,” G.P. Thomas, AZO Mining, 3
February 2020 [18] https://www.azomining.com/Article.aspx?ArticlelD=59

Overview:

Greenland is an island country located in the northern part of the North American
continent between the Arctic Ocean and the North Atlantic Ocean. It is the 12th
largest country in the world with a total area of 2,166,086 km2, and a small
population of 57,691 as of July 2018, making it the 206th largest country by
population. Roughly 80% of the land is ice-capped and the country experiences
extreme arctic to subarctic climatic conditions.

Greenland was under colonial rule for a long time and the country gained greater
control over its internal affairs when the Self-Government Act was made into law in
June 2009. However, Denmark continues to have command over Greenland's
security, foreign affairs, and financial policy and remains its largest trading partner.

Current & Relevant Information:

Economy and Resources Overview

Income from mineral exploration and extraction is responsible for a notable
percentage of Greenland’s economy. Greenland’s economy contracted between
2012 and 2014 but grew by 1.7% in 2015 and in 2016 it had expanded by 7.7%. The
country’s GDP in 2015 was $2.413 billion. Increased hydrocarbon and mineral
exploration and extraction operations helped the country overcome the economic
slump.

Greenland has many rich mineral and natural resources including hydrocarbons,
lead, iron ore, zinc, rare earth metals, gold, precious gemstones including diamonds,
platinum, and uranium. Geological surveys and studies indicate the possibility of oil
and gas fields in the northern and north-eastern parts of the country.

“Economy of Greenland and Business Opportunities,” GlobalTenders.com, 2024
[19] https://www.globaltenders.com/economy-of-greenland.php

Overview:
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The economy of Greenland is characterized as small, mixed, and vulnerable.
Greenland's economy consists of a large public sector and comprehensive foreign
trade.

Current & Relevant Information:

Top Sectors in Greenland
Fishing industry in Greenland

The second-largest sector by employment is Greenland's fishing industry. The
commercial fishing fleet consists of approximately 5,000 dinghies, 300 cutters, and
25 trawlers. While cod was formerly the main catch, today the industry centers on
cold-water shrimp and Greenland halibut. The fish processing industry is almost
entirely centered on Royal Greenland, the world's largest retailer of cold-water
shrimp.

Hunting and whaling in Greenland

Whaling and seal hunting were once traditional mainstays of Greenland's economy.
Greenlanders still kill an estimated 170,000 seals a year and 175 whales a year,
ranking them second and third in the world respectively. Both whaling and sealing
have become controversial, limiting the potential market for their products. As such,
the only seal tannery in the country - Great Greenland in Qaqortoq - is heavily
subsidized by the government to maintain the livelihood of smaller communities
which are economically dependent on the hunt.

Retail in Greenland

Approximately half of total sales are conducted by KNI, the state-owned successor
to the Royal Greenland Trade Department; its rural sales division Pilersuisoq; or its
daughter company - which has been purchased by the Danish Dagrofa - Pisiffik. The
third major chain is the Brugsen association of cooperatives.

Mining in Greenland

Greenland's Bureau of Minerals and Petroleum is working to promote Greenland as
an attractive destination for prospectors. Improvements in technology and increases
in mineral prices have led to some mines being reopened, such as the lead and zinc
mine at Maarmorilik and the gold mine at Nalunaq. Greenland is expected to be one
of the world's next great mining frontiers as global warming starts to uncover
precious metals from the frozen surroundings. Substantial volumes of minerals are
now within reach of geological land mapping technologies, according to research
conducted by GlobalData, a natural resources business intelligence provider.

Energy in Greenland

At 70%, Greenland has one of the highest shares of renewable energy in the world,
mostly coming from hydropower. While the Greenland Home Rule Government has
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primary sovereignty over mineral deposits on the mainland, oil resources are within
the domain of the Danish exclusive economic zone. Electricity generation is
controlled by the state-owned Nukissiorfiit. It is distributed at 220 V and 50 Hz and
sockets of Danish type K are used. Electricity has historically been generated by oil
or diesel power plants, even though there is a large surplus of potential hydropower.
Because of rising oil prices, there is a program to build hydro power plants.

Tourism in Greenland

Tourism is limited by the short summers and high costs. Access is almost
exclusively by air, mainly from Scandinavia and Iceland. Some tourists arrive by
cruise ship (but they don't spend much locally, since the ship provides
accommodation and meals). The state-owned tourism agency Visit Greenland has
the web address Greenland.com. Tourism increased significantly between 2015 and
2019, with the number of visitors increasing from 77,000 per year to 105,000. One
source estimated that in 2019 the revenue from this aspect of the economy was
about 450 million kroner (US$67 million).

Agriculture and forestry in Greenland

Agriculture is of little importance in the economy but due to climate change - in
southern Greenland, the growing season averages about three weeks longer than a
decade ago - which has enabled expanded production of existing crops. At present,
local production accounts for 10% of potatoes consumption in Greenland, but that is
projected to grow to 15% by 2020. Similarly, it has enabled new crops like apples,
strawberries, broccoli, cauliflower, cabbage, and carrots to be grown and for the
cultivated areas of the country to be extended although even now only about 1% of
Greenland is considered arable. Expanded production is subsidized by the
government through purchase guarantees by the state-owned Neqi A/S grocery
store chain.

Animal husbandry in Greenland

Animal husbandry consists mainly of sheep farming, with free-grazing flocks.
Modern sheep farming methods were introduced in the early 20th century, with the
first farm built in 1906. The farms provide meat for local consumption and wool
mainly for export.

Greenland - Key Economic Indicators
Exports & Imports

Greenland's exports are dominated by seafood products, particularly shrimp,
prawns, and crab. Minerals like cryolite also contribute a small portion. Most imports
are essential goods like machinery, food, and fuel, with a heavy reliance on
Denmark.

Balance of Trade
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Greenland has a chronic trade deficit, meaning the value of imports consistently
exceeds exports. This gap is often financed by subsidies from Denmark.

Fiscal Policy

Greenland's fiscal policy is heavily influenced by Denmark. A significant portion of
government revenue comes from block grants provided by the Danish government.
Due to the limited tax base, Greenland focuses on prioritizing essential services and
social programs.

Monetary Policy

Greenland does not have its own currency and relies on the Danish krone.
Therefore, monetary policy is determined by the Danish National Bank, focusing on
price stability and economic growth for Denmark as a whole.

Trade Agreements

Greenland patrticipates in trade agreements through its association with Denmark.
This provides access to the European Union's Single Market and preferential trade
arrangements with other countries.

Environmental Regulations

Greenland has established environmental regulations to protect its unique Arctic
ecosystem. These regulations focus on sustainable fishing practices, mining
restrictions, and pollution control measures. Balancing economic development with
environmental protection remains a key challenge.

Tax system

Capital Gains Tax: Information on a dedicated capital gains tax in Greenland is
limited. Profits from sales of assets may be taxed as income under Greenland's
income tax system. Consulting a tax professional in Greenland is recommended for
specifics.

Corporate Tax Rate: The general corporate tax rate in Greenland is 30% (as of
2024). However, some exceptions exist: (i) Specific industries or newly established
businesses may benefit from temporary tax breaks or lower rates. It's important to
stay updated on these incentives as they can change. (ii) A special regime applies
for oil, gas, and mineral activities, with a separate tax structure.

Sales Tax (Value Added Tax - VAT): Greenland is one of the very few countries in
the world that does not charge a Value Added Tax (VAT). This can be beneficial for
residents but also reduces a potential revenue stream for the government.

Property Tax: An annual property tax is levied on real estate in Greenland. Rates
can vary depending on the property type, location, and value. There are also
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additional property taxes levied on transactions like inheritance and property
transfers.

Payroll Tax: Greenland has a social security system funded in part by payroll taxes.
Employers and employees each contribute a percentage of wages and salaries
towards social security. The combined contribution rate is around 38.3% (as of
2024).

Tax Deductions and Credits: Greenland offers various tax deductions and credits to
incentivize specific activities or ease the burden on taxpayers. Specific details may
change, so consulting a tax professional is recommended. Here are some potential
examples: (i) Deductions for business expenses. (ii) Allowances for childcare or
dependent care costs. (iii) Tax breaks for investments in certain sectors.

Tax Compliance: The efficiency of tax collection in Greenland has improved in
recent years. However, challenges persist, particularly with regards to the informal
sector.

Tax Burden: The overall tax burden in Greenland can vary depending on individual
circumstances and business activities. The lack of a sales tax can be advantageous
for consumers, but the corporate tax rate and social security contributions are
significant.

“The fight over Greenland's natural resources,” Sara Moraca, Deutsche Welle, 9
April 2021 [20] https://www.dw.com/en/the-battle-over-greenlands-untapped-natural-
resources/a-57138809

Overview:

A fight over Greenland's rich oil, gas and mineral deposits is raging, as global
warming melts ice and exposes rich reserves. Now Greenlanders are struggling to
balance economic growth and environmental protection.

Current & Relevant Information:

Environment vs. development

Kvanefjeld is home to one of the world's largest undeveloped deposits of rare-earth
elements outside of China. Seventeen elements, including scandium and yttrium,
are buried deep underground there. They are used in everything from cell phones
and wind turbines to electric cars. Mining advocates say tapping into them would be
a major financial boon for Greenland.

Greenland Minerals Limited (GML), the Australian company developing the mine,
said that the country would receive $240 million (€201 million) in taxes and royalties
annually over the mine's planned 37-year lifespan. GML's biggest stakeholder is
Shenghe Resources Holding, a Chinese rare-earths processing company.
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For an economy largely dependent on fishing, tourism and a $600 million annual
subsidy from Denmark, resource exploitation is seen as a way to boost government
coffers and provide a path to independence. Polls indicate support for secession
from Denmark. One carried out in 2018 by researchers from the University of
Copenhagen found around 67% of respondents supported an independent
Greenland at some point in the future.

"It is not certain that the Kvanefjeld mine project will never be realized,” said Mikaa
Mered, a lecturer on Arctic affairs at HEC business school in Paris. "If the Siumut
party returns to power in the future, the struggle for independence could still be
played through the uranium mines."

But Kvanefjeld's opponents argue that economic arguments are overplayed, saying
it won't bring jobs, because the expertise to develop, extract and process rare-earth
minerals doesn't exist on the 56,000-strong island. Furthermore, they argue, the
potential threat to the island's pristine ecosystem is underestimated.

"Normally, local people don't earn money from mines as promised in the beginning,
but after mining they are left with polluted land," said Mariane Paviasen, an IA
member of parliament from Narsaq who has been campaigning against the mine
since 2013, speaking of similar projects around the world.

Narsaq's largely Inuit population were concerned that dust from uranium and other
radioactive byproducts would be blown across the landscape. Locals and
environmentalists, including Friends of the Earth Denmark, worried about
contamination of soil, water and marine life from mining waste. Fishing is one of the
town's main industries.

"Our life depends on the sea,” said Ole Jorgen Davidsen, a fisherman and member
the country's fishers' association KNAPK. "Our cultural heritage, our economy and
even our free time are linked to where we live. Fishing is the livelihood method for
the majority of families here."

GML refused to comment on the electoral outcome and what it would mean for the
project but told DW before the election that it had done robust safety and
environmental assessments.

"GML has used world experts in all possible environmental risk areas of the project
to determine the impacts,” said Jorn Skov Nielsen, the company's Executive General
Manager.

“Greenland isn’t in a rush to f