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Executive Overview
The physical environment of the Arctic is
changing. The U.S. and international community
of environmental and marine scientists
continue to report unprecedented rates of
warming temperatures, reduction of sea ice and
rising severity in storms across the Arctic.

The U.S. Coast Guard Academy’s Center for
Arctic Study provided further workshop
facilitation.

The forecasted long-term seasonal receding of
the Arctic sea ice and projected increased
availability of the Northern Sea Route and the
Northwest Passage may ultimately result in a
paradigm shift in the ways of perceiving,
understanding, and operating in the Arctic.
For the U.S. Department of Homeland Security
(DHS), the physical changes that are occurring
now, and projected to continue into the future
across the Arctic, serve as a motivator for the
department and its components to proactively
strategize and plan.
In particular, DHS’ principal maritime
component, the United States Coast Guard
(USCG), needs to consider the array of changes
projected to occur across the Arctic in order to
be prepared and responsive to the Arctic
maritime safety and security missions likely to
present in the next 15 to 20 years.
As a “first step” towards understanding the
future operating environment and associated
challenges in the coming decades,
Headquarters USCG Future Concepts Division
(HQ USCG DCO-X) sponsored the Arctic 2030+
Workshop. The workshop was hosted by the
Arctic Domain Awareness Center (ADAC), a DHS
Center of Excellence focused on Maritime
Research, and held at the University of Alaska
Fairbanks (UAF) on May 11-12, 2017.
While HQ USCG DCO-X chartered the workshop
and ADAC hosted and supported the venue, the
RAND Corporation’s Homeland Security
Operations Analysis Center (HSOAC) provided
comprehensive workshop facilitation.

Arctic 2030+ Workshop team: HQ USCG
“Evergreen”, ADAC, HSOAC and CASP

The Arctic 2030+ workshop considered a range
of potential future operational challenges of the
Arctic and explored the needs of governance in
a region that is becoming more accessible and
due to changes in the environment and
advances in technology, far less remote.
In macro, seasonal diminishing sea ice pack
projections will continue for the Arctic over the
coming decades. Reduction in Arctic sea ice
allows greater human activities across the Arctic
maritime region. Increased human activity
across the Arctic creates a need to investigate
challenges in providing safety and security.
Accordingly, the Arctic 2030+ workshop
examined the “Needs of the North” by
investigating requirements to enable effective
homeland security operations in the Arctic
beginning in 2030. Consequently, the workshop
analyzed future homeland security needs in the
Arctic and explored the potentially needed
investments in research and infrastructure
during the coming decades to enable the best
possible response to these needs.
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Furthermore, the workshop investigated gaps
and shortfalls in research seeking to define
questions to be addressed in future research
calls.
The Arctic 2030+ workshop generated a range
of important areas of concern associated with
three major areas of economic concern:
destination tourism, resource extraction, and
transshipment through Arctic waterways.
Members of the Arctic 2030+ workshop planning
team at UAF during the Week of the Arctic.

Specific concerns associated with economic
development came via a range of probing
questions discussed in detail throughout the
workshop. The probing question were such as:


How to clean oil under ice in a future
inadvertent oil spill?



What are the effects of a deep draft
port in Nome?



What economic changes can we expect
in result to increased interest across
the Arctic?

In organizing the Arctic 2030+ workshop, ADAC
leveraged University of Alaska Fairbanks’s
“Arctic Interchange 2017”, a week of workshops
and seminars associated with the transfer of the

Chairmanship of the Arctic Council from the
United States to Finland.
Through leveraging the “Arctic Interchange
2017”, workshop planners where able to gain
access to an array of academic researchers,
Arctic-focused government officials,
representatives of indigenous people groups,
and international collaborators.
Following a comprehensive plenary session by
expert researchers and government officials,
the Arctic 2030+ workshop divided into detail
breakout groups to brainstorm and weight
corresponding values of areas of interest and
areas of concern of projected changes in the
Arctic.
To guide participants, the combined planning
team created a series of complex fictitious
“alternative world” and subsequent case study
scenarios and presented in a breakout group
format for workshop participants. The
workshop planning team created breakout
groups specifically arrayed to gain contrasting
views. Planners reached their intended goal as
corresponding discussions and topics in
breakout groups provided wide-ranging and
remarkably innovative thinking.
For example, breakout groups addressed
potential effects of socioeconomic changes to
local communities as well as the needs, means,
and methods for tracking illicit vessels.
The breakout groups described areas of DHS
and USCG interest in maritime traffic waterways
management, safety, and security missions
within the Bering, Chukchi, and Beaufort Seas.
For example, the workshop gained expert
insights of several workshop participants, who
highlighted concerns of small amounts of illegal
entry into U.S. sovereign territory for
unspecified reasons within the Bering Sea
region.
As maritime traffic increases, securing access to
U.S. ports and shorelines in the Arctic is likely to
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be an increasing challenge for DHS’s Customs
and Border Patrol to address.

For centuries, ice has been an inhibitor to the Arctic
maritime region.

Based on comparisons of historical trends and
recent weather observations, the Arctic 2030+
breakout groups also identified many concerns
of increasing severe Arctic weather impacts in
the maritime reaches and coastal regions.
In sum, while diminishing sea ice across the
Arctic increases the opportunity for maritime
traffic, the warming Arctic atmosphere is giving
rise to significantly severe maritime storms that
complicate maritime shipping and destination
tourism.
As the following pages present and describe in
detail, the Arctic 2030+ workshop succeeded in
providing ideas and highlighting areas of
uncertainty that DHS and the department
components should address for better
governance, improved security and safety
corresponding the United States Arctic territory.
This includes proactively addressing the
challenges the USCG and other DHS agencies
will face in approaches to the United States
extending from the edges of the U.S. Extended
Economic Zone onto U.S. shores, for the mid-tolong term timeline.

Diminishing Arctic sea ice is now allowing greater
seasonal activity on Arctic waterways

ADAC respectfully submits this workshop report
to HQ USCG DCO-X for their use to analyze,
identify, strategize, plan and prepare to support
feasible, suitable and acceptable courses of
action…to meet the challenges the USCG will
likely face in the maritime spaces of the high
north in the coming decades.
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Introduction
Currently, the United States Arctic, defined as
north of the Arctic Circle (latitude 66 ° 33 N) and
including the coastal region of the Bering Sea, has
a permanent population of approximately 70,000
people residing in an area larger than the state of
California (State of Alaska, 2014).
Historical economic activity in the region has
included whaling, fishing, trapping for furs, gold
mining, and more recently development of oil and
other high-value commodities that justify the high
cost of extraction.
Traditional, largely subsistence-based lifestyles
carried on across the North American Arctic
continue to face both economic and
environmental challenges. Much of the current
economic activity in Arctic Alaska is subsistence
based with cash often entering the local economy
through different fiscal supplements. With limited
income opportunities for local residents, and a
very high cost of living due to shipping needed
commodities from Alaska’s larger metropolitan
areas, Arctic Alaska economies are very
constrained. Across the border in Canada,
communities face similar situations in trying to
continue to carry on their traditional lifestyles in
the rapidly changing environment and economy.
For centuries, the cold climate, vast distances,
and presence of sea ice closed the Arctic to
significant human activity. While the ice pack has
been diminishing, the Arctic sea ice still maintains
persistent year-round presence across a
considerable range of the Arctic Ocean; in a
recent illustration, the Arctic sea ice extent for
July 2017 averaged 8.21 million square kilometers
(3.17 million square miles).1
The vast majority of the Arctic maritime region
experiences at least seasonal sea ice coverage for
several months of the year. However, if current
1

trends in Arctic sea ice receding continue, by year
2030 sea ice will diminish to the point that
Canada’s Northwest Passage and Russia’s
Northern Sea Route will be open seasonally for
several months extending from mid-summer into
early fall. Such access could facilitate a significant
change if commercial maritime traffic begins to
take advantage of the significantly shortened
route connecting Europe and Asia.
In many ways future planning is much like risk
analysis; while not every potential risk will be
encountered during an operation, planning for
and mitigation of risk goes a long way in
preventing catastrophic failure.
The U.S, Alaska, and nearby Canadian and Russian Arctic regions.

As the title indicates, the workshop took a
focused look at challenges facing Arctic maritime
operators, but also sought an inclusive approach
for homeland security operations. In order to
achieve a principal focus on a North American
Arctic long-range look, the Arctic 2030+ was a
Canada-U.S. and other invited international
guest’s forum. The overall plan was to examine
projected trends and interrelationships of

http://nsidc.org/arcticseaicenews/
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physical environment, economic and security in
the Arctic region in 2030+ time horizon. The
workshop set a goal to examine the “Needs of the
North” in trying to ascertain the challenges facing
communities and operators in the coming
decades.
In the rapidly changing Arctic, it becomes
imperative to investigate, plan, and prepare for
future operations in the near and long term. By
having planned for the most likely cases, and
potentially for those that can result in
catastrophic failure, such proactive actions may
mitigate some of the potential harm.

Overview of the Arctic 2030+
Workshop
ADAC and partners from Headquarters U.S. Coast
Guard's Future Concepts "Evergreen"(HQ USCG
DCO-X), the U.S. Coast Guard Academy's Center
for Arctic Study and Policy (CASP), and the RAND
Corporation’s Homeland Security Operations
Analysis Center (HSOAC) hosted the Arctic 2030+
workshop May 11 and 12, 2017. The theme of
the workshop was Projecting Challenges Facing
Arctic Maritime Operators "Needs of the North."
ADAC hosted the workshop at University of Alaska
Fairbanks (UAF), and was part of the 2017 Week
of the Arctic/Arctic Interchange in Fairbanks, an
event that drew major international interest as
the United States turned over Chairmanship of
the Arctic Council to Finland.
Approximately 85 Arctic researchers, operators,
and industry leaders from various organizations
participated in the Arctic 2030+ workshop. The
purpose of the event was to examine possible
future Arctic conditions, identify needed
capabilities, and uncover gaps and shortfalls in
the realms of science, technology, and policy for
the Department of Homeland Security (DHS) and

a variety of Arctic maritime operators, in
particular the United States Coast Guard (USCG).
Ultimately, the goal was to set a cornerstone for
future planning and research, which will enable
effective homeland security operations in the
decade starting on 2030.
A comprehensive series of breakout sessions saw
participants discussing the potential economic,
regulatory, security safety and social issues
projected for a number of possible future Arctic
scenarios. Guiding these discussions was the key
assumption that the physical environment of the
Arctic will continue to change as sea ice
diminishes, permafrost thaws, and coastal areas
become more vulnerable to erosion.
Participants tried to anticipate how these changes
will influence matters ranging from smuggling and
human migration to oil spills, international
relations, and the need for new infrastructure.
More importantly, they sought to identify ways
that DHS and other operational government
agencies can proactively address the possible
ramifications of each future scenario.
"We know the Arctic is changing and that change
is systemic-it's all parts of the system," said Arctic
2030+ participant Dr. Martin Jeffries, Executive
Director of the U.S. Interagency Arctic Research
Policy Committee. "That has implications for
operations and DHS is an operational agency. It
recognizes that with the changes up there, it
needs to be prepared for a larger presence, in
operational terms."
Workshop sponsors, Commander Eric Popiel and
Lieutenant Commander David Smith of HQ USCG
Future Concepts Division within the Deputy
Commandant for Operations (HQ USCG DCO-X)
chartered the conference, oversaw planning and
directed implementation of specific workshop
goals, objectives and desired outcomes. As
workshop sponsors, CDR Popiel and LCDR Smith
directed ADAC’s support for Arctic 2030+
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workshop planning, preparation, execution, and
reporting of findings.
The Arctic 2030+ workshop commenced with
introductions of overall workshop facilitators,
RAND HSOAC’s Rob Parker VADM, USCG (Ret),
and ADAC’s Executive Director (ED), Randy
“Church” Kee, Maj Gen, USAF (Ret). These
workshop facilitators introduced CDR Popiel and
LCDR Smith, providing orientation that a primary
goal of Arctic 2030+ was to support HQ USCG
DCO-X’s “Evergreen” process.
DHS Director of Global Strategies, Mr. Sean Moon
set the cornerstone for the workshop by
describing the strategic concerns DHS is facing in
meeting statutory requirements in the Arctic.
The Arctic landscape is changing and ultimately
the Arctic is warming twice as fast as the
Continental U.S. This will result in a change for the
mission and strategy of DHS in the Arctic. Mr.

As the lead drafter for the DHS Arctic Strategy,
Mr. Moon outlined current and projected security
challenges the department faces in the Arctic. Mr.
Moon described DHS needs to better understand
the changing operating environment outlining
such aspects as diminishing ice, sea-level rise,
warmer/dryer summers, and a corresponding rise
in human activity across the North American
Arctic.
In addition to hosting the workshop, ADAC
participation included providing a detailed scenesetting presentation on anticipated changes in
terms of “long frame” analysis the Arctic by ADAC
ED Kee. In looking to the future operating
environment, the ADAC ED Kee outlined
developing Arctic safety and security missions. His
outline focused on the diminishing sea-ice
environment and the corresponding rise in human
activity focused in particular on the Bering,
Chukchi, and Beaufort Sea regions (in association
with the United States EEZ).
The centuries old natural barriers of access to the
Arctic, including sea ice and cold weather, are
receding. With the warming, comes decreased
sea ice, frequent intense storms, hastened coastal
erosion, and permafrost thaw. The way we
operate in the Arctic will fundamentally change as
the region warms, and one should expect more
people acting in a less reliable environment.

Arctic 2030+ workshop described increasing
severity of Arctic storms as a factor facing both
Arctic communities and maritime operators.

Moon related the Arctic 2030+ workshop as
important to facilitate the goals laid out in the
DHS Strategy for Arctic Security.

ADAC ED Kee also described an array of
developing technological advances that should
improve safety and reduce the risk for Arctic
marine operations. These new technologies may
also contribute to improved domain awareness in
support of USCG security and law enforcement
missions.
Dr. Lillian Alessa, ADAC Researcher and Director
of the Center for Resilient Communities at the
University of Idaho, presented a comprehensive
review of Arctic resilience for operational science.
Dr. Alessa’s presentation reviewed an array of
products, efforts and frameworks across the
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community of Arctic science, which DHS and
USCG can readily leverage to advance to address
measures to improve the resilience of Arctic
communities.
In particular, advancing community resilience
through network approaches and leveraging
interaction between Arctic residents and the
science community offers a proactive approach to
bring improved resilience to communities. This is
important as many communities in the Arctic face
increasingly challenges to maintain their
traditional lifestyles due to the physical changes
of the Arctic and culture trends migrating to the
region from lower latitudes.
Resiliency encompasses a large and multifaceted
set of knowledge and preparedness. There are
multiple layers, from local knowledge focused on
a creek expanding to an entire river systems’
hydrology. The data and science must be able to
move from the local to national level and back
down, as well as from the minor details to the
overall strategy. Ultimately, there is a need for
actionable and quantifiable actions on the
ground.
Dr. Alessa’s presentation was followed by RAND’s
HSOAC presented a brief outlining the impact of
hydrocarbon extraction, fishing, science and
tourism on the outlook of the Arctic. The
economic drivers in the Arctic are often highvalue commodities including oil, gas, minerals,
and fishing. Demand for these commodities is
likely to increase in the coming years;
additionally, a warming Arctic will allow increased
access. There is likely to be an increase in tourism
and overall we should expect more people and
activities in the Arctic than seen in previous
decades. Ultimately, infrastructure, regulations,
enforcement, search and rescue, and other
government services will need to keep pace with
development. Planning is necessary now to avoid
shortfalls in the future.

RAND’s Kristin Van Abel and Kate Anania
described current and projected trends for
extraction of oil and minerals for the Arctic. In
sum, they stated a belief that despite the current
decline of commercial interest in Arctic oil
extraction, over the longer-term demand for
Arctic oil is likely to rise. Further, while there are
internationally agreed limits posed in Arctic
fisheries, if/as, more fish stocks move further into
Arctic waters, there will be both legal and illegal
efforts to harvest those same fish stocks. Lastly,
interest in Arctic tourism is likely to grow as the
number of tourism offerings take advantage of
increasing access to Arctic maritime regions; in
particular to Canada’s fabled Northwest Passage.
UAF professor, CASP Fellow and ADAC
collaborator, Dr. Lawson Brigham, CAPT (Ret)
USCG, provided a comprehensive review of
challenges and concerns from the view of Arctic
Maritime Shipping Assessment (AMSA).
Dr. Brigham provided four general future
scenarios describing an Arctic in the coming
decades. These scenarios ranged from a “race” to
develop the Arctic (by both government and
industry) to an Arctic that sees neither significant
government nor industry involvement. In sum, Dr.
Lawson concluded the AMSA provides a number
of recommendations oriented to smart
investments in safety, infrastructure and
protecting the people and environment of the
Arctic.
Dr. Brigham outlined a number of key
uncertainties for future Arctic Marine
Transportation that are likely to affect industry
investment in Arctic shipping. These factors
include:
•
•
•
•
•
•

Stable legal climate
Radical change in global trade dynamics
Safety of other routes
Socio-economic impact of global weather
changes
Oil prices
If an actual Arctic shipping disaster occurs
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•
•
•

The actual amount of time Arctic shipping
routes are available.
Rapid climate change
Maritime insurance industry

As the Arctic warms and sea ice decreases, the
northern sea routes (Northwest Passage and
Northern Sea Route) will become viable
seasonally. There will be a need for governance to
enhance safety and provide navigational data
(charts and weather forecasts). The Polar Code
may need modifications in order to accommodate
future changes as one could envision a future
with commercial icebreaking cargo vessels.

governmental organizations, with international
participants from Canada and Finland.
Several members from Alaskan Arctic villages
participated providing a unique set of local and
place-based knowledge perspectives. Overall
workshop planners were highly pleased with the
professionalism and commitment of the Arctic
2030+ participants to provide quality insight for
the discussions.
In an effort to seek full and active engagement,
the breakout groups were limited to
approximately 15 participants. Due to competing
demands of the Arctic Council events taking place
concurrently, workshop planners needed to
remain flexible for a small number of participants
with conflicting schedules. Due to the
professionalism of workshop participants, these
disruptions were minimal.
During the breakout sessions workshop
facilitators asked participants to provide their
professional insights into the characteristics and
composition of the Arctic in the decade starting in
2030. Facilitators provided each breakout group
specific scenarios and parameters and challenged
each participant to respond to a given situation
with consideration for needed resources.

Dr. Lawson Brigham, University of Alaska Fairbanks and
United States Coast Guard Academy: Global drivers for
shipping in the Arctic and impact of regulatory issues on
economic and security considerations. Presenting
summer vessel traffic in the Bering Strait.

Following the plenary sessions, workshop
participants assembled into breakout groups to
tackle a series of future scenarios developed by
workshop planners. RAND HSOAC provided
breakout group facilitation while ADAC’s student
research interns (ADAC Fellows) recorded
breakout group discussions.
Workshop participants came from a wide array of
backgrounds: U.S. Government officials, academic
and industry researchers, USCG operators, non-

While each breakout group began with a specific
topic (for example Arctic security), the discussions
were wide ranging and participants often offered
very insightful responses and ideas beyond the
explicit focus of their breakout group. Many
groups came to similar conclusions while other
groups had vastly different ideas.
In order to establish a range of possible outcomes
to future effects, breakout group sessions begun
by analyzing four alternative futures. Described in
detail for the Breakout Session Review, the four
futures were:
1. Business as usual. Apart from a
diminished ice environment, this future
indicated an Arctic that geopolitically and
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economically largely resembles the
current.
2. Increasing disorder. While cooperation
between governments remains largely
effective in the Arctic, increased human
activity coupled with lagging government
resourcing, results in an Arctic region with
increasing illicit activities and reduced
ability to effect law and order.
3. Breakdown in Cooperation. Tension and
distrust result in degraded and ineffective
cooperation between governments
extending to industry and nongovernmental organizations.
4. Every country for itself. An alternative
title was the “Wild West” (indicating a
dramatic breakdown in cooperation, and
substantial rise in conflict). Cooperation
between governments, industry and
other entities coupled with a rapid rise of
interest in the Arctic, fuel a chaotic Arctic
where rule of law is largely ineffective,
and mistrust guides most human activity
across the region.

An Arctic 2030+ Workshop Breakout Group
Discussion at University of Alaska Fairbanks.

In each “alternative future”, facilitators provided
baseline projections that Arctic maritime access
and activity would increase while Arctic regional
terrestrial transportation would likely decrease
due to increased warming. The expert opinion
provided to workshop planners related Arctic
terrestrial transportation (due to thawing
permafrost) would complicate ground
transportation in much of the Arctic for decades.
Following discussions in analyzing alternative
futures, the workshop breakout groups then met
to apply these “Four Alternative Futures” in
responding to three fictional “case study”
scenarios. The case study scenarios were as
follows:
1. “Deepwater Horizon North.” This
scenario was a replay of the kinds of
challenges (in an Arctic Ocean setting)
faced by the oil well blowout in Macondo
Canyon in the Gulf of Mexico in 2010,
resulting in a large oil spill. Workshop
planners created this scenario based on
predictions of future offshore oil drilling
in the Arctic.
2. “Smugglers Paradise.” This scenario
provides a challenge to security and law
enforcement officials facing an Arctic
Alaska, which sees much higher marine
shipping, and destination tourism
becomes a gateway for trafficking,
enabled in part by lagging investment in
security forces and infrastructure.
3. “Build it and they will come.” This
scenario poses a range of activities and
challenges (from both an economic and a
security frame of reference) which could
arise in conjunction with construction of a
deep draft port in Arctic Alaska.
In these scenarios, facilitators asked participants
to describe how they would respond and needed
9

resources are in the case of such a scenario. Many
of the responses offered by workshop
participants were excellent in conveying potential
pitfalls and revealing gaps in current planning.
For example, participants offered such thoughts
as “How to clean up and contain oil under ice”,
“What if there is population decline rather than
growth”, and “What would the response be for a
large disaster and could that response be
started/carried out with existing capabilities.

The Akasofu building at the University of Alaska Fairbanks, site of the Arctic 2030+ workshop.
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Overview of research questions generated from the Arctic 2030+
Workshop
As a specific priority output from the Arctic 2030+ workshop, ADAC provides the following as research
questions discovered and discussed from the workshop breakout groups. Accompanying the research
questions are a detailed review of breakout group discussions and associated findings. Surveyed research
questions are:
1. How can Arctic communities better leverage science and technology? In many instances, Arctic
communities are experiencing decline often due to a lack of opportunity, medical care, and
increased pressures on subsistence lifestyles. Subsets of this question are:
a. What are the ranges of cost effective technologies and scientific research, which can
benefit and enable Arctic communities to be more resistant of in light physical changes to
Arctic environment?
b. What are the ranges of cost effective technologies and scientific research, which can
increase the security of Arctic villages in light of increasing maritime traffic?
c. What is the range of potential options to create and facilitate needed community
education programs to support Arctic villages to learn needed resilience actions to
correspond to an Arctic that is physically changing and witnessing increased human
activity? This should also involve an education program where current residents could gain
necessary skills to benefit from forecast growth in Arctic economic activity.
2. What kind of storm severity will Arctic maritime operators face in the coming decades? The
Arctic 2030+ workshop had numerous discussions regarding a projected rise in Arctic shipping over
the coming decades. As covered in plenary sessions and discussed by the expert opinion by
exercise participants, a warming Arctic is expected to experience a substantial increase in storm
frequency and severity. Characterizing projections of Arctic storm severity, in particular where seaice in some form could be present, is important for maritime safety. Corresponding subset
questions:
a. What should an updated International Maritime Organization (IMO) Polar Code require
from vessels in the 2030+ timeframe?
b. What regulations and traffic controls need to be in place to ensure safe passage through
critical navigation regions, such as the narrows of the Bering Sea?
3. What are the long-range projects of Arctic fisheries? Considerable economic interest in the Arctic
involves potentially developing its fisheries resources. How will a warming Arctic effect fisheries
and fisheries management in the region? Subset questions:
a. Will (and where) economically pursued fish species move to in the Arctic Ocean?
b. Is there sufficient data to determine sustainable catches and prevent over fishing?
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c. Within the Bering, Chukchi and Beaufort Sea regions, not all Arctic waters are within the
Exclusive Economic Zone of the United States or the Russian Federation. Are there
strategies to prevent overfishing in these areas?
4. What is required to clean up an oil spill (of any size) under Arctic sea ice? Based on substantial
discussions on the potential of future Arctic oil extraction and oil transport, workshop participants
focused on a potential event of an Arctic oil spill that results in oil pooling under ice. Depending on
location, an Arctic ice-free season could be as short as a few weeks or as long as a few months of
the year. Accordingly, any spill response effort will likely involve dealing with ice at some point.
Subset questions:
a. Is there a way to “trap” oil under ice until an ice-free season arrives to allow recovery and
removal of oil?
b. What is the probability of a need for an Icebreaker to clear a path for skimmers?
5. What sort of rapidly deployable sensors, cube satellites, or communications equipment are useful
to aid operations in the Arctic? Workshop participants described a need to improve both
communications and ability to sense changes in the physical environment as well as the need to
monitor the security environment. Connecting advances in communications and sensors to existing
systems/networks is an important consideration. Subset questions include:
a. How effective could long-term, “domain awareness” sensors monitoring for ice conditions,
waves, weather etc., be in the open Arctic Ocean?
b. What are the characteristics needed for a rapidly deployable communications system and
associated network to facilitate a response in the Arctic, regardless of the incident type?
(I.e. an oil spill, downed airliner, distressed cruise vessel.)
6. What is required to make small, unmanned air, surface and underwater vehicles Arctic capable?
Workshop participants routinely commented that any crisis response for safety or security related
reasons benefits from remotely piloted aircraft that can place “sensors on the scene” within
minutes or hours from notification. Participants noted attaining affordable costs of platforms to
surveillance areas of concern as important also observing costs of making autonomous vehicles
“Arctic resilient” as a worthwhile investment. Subset questions are:
a. How effective are small sized, Remotely Piloted Aircraft (RPA) in extreme Arctic weather
(i.e. -40 degrees centigrade in moderate to severe wind and snow conditions)?
b. How effective are autonomous semi-submersible vessels in operating in, around and under
sea ice? Workshop participants routinely noted there are needs for autonomously
controlled vehicles to operate in extreme conditions both on the ocean surface and below
the sea ice.
7. What is the communications and logistics infrastructure needed to operate Remotely Piloted
Vehicles in the Arctic? (RPA’s, i.e. ScanEagle), or future Arctic capable RPA’s to rapidly deploy within
the United States Arctic and maintaining 24-hour surveillance of an incident? Regardless of the
type of incident (i.e. oil spill, downed airliner, disabled cruise ship), participants noted that all
12

incidents of significance require a “sensors on the scene” capability to enable response teams to
assess and mount an appropriate response.
In order to expedite deployment and facilitate constant coverage, participants observed such an
RPA emergency response system would likely involve several prepositioned stations with refuel and
relaunch capabilities and potentially interchangeable sensors.
8. What regulations, collaborations, and agreements have worked elsewhere in the United States
(i.e. the Caribbean), how would these work if applied in the Arctic? Participants noted that
increases in human activity in the Arctic had both legal and illicit activity implications. Some lawenforcement workshop specialists noted small increases in illegal trafficking in the Bering Sea
region. Several participants observed there are likely key policies and agreements that exist in
other regions that may prove useful to be adapted for the Arctic (noting that U.S. counterdrug
activities in the Caribbean are particularly effective).
9. What advances in science and technology are useful to enhance vessel tracking and situational
awareness gathering in the Arctic? In particular, surveilling maritime traffic, which fails to
cooperate with shipping Automated Information Systems (AIS), is a growing concern across the
Arctic. Participants note that both terrestrial and space based system technologies are advancing
which increase maritime domain awareness for geo-locating vessel traffic. Participants noted,
however, that in particular gaining insights from a human capacity across the Arctic in conjunction
with vessel traffic is very lacking.
10. Are there ways to use basic scientific research data to aid law enforcement in the Arctic?
Workshop participants noted that while the community of scientific research has made substantial
gains in understanding the Arctic, very little of the research is readily available to the security and
law enforcement community within the United States or across the North American Arctic. Some
example questions follow:
a. Is it possible to share marine recordings for aquatic life monitoring with the intent of
assisting law enforcement agencies in illicit vessel identification?
b. Could basic scientific sensors or buoys (weather, waves, sound) also track or find vessels
operating without transponders?
c. Since much of the scientific data is real time and public, is it simply a training issue?
d. Is it possible for future research instrumentation usefully collect data for both the scientific
and law enforcement communities?
11. What are the baseline research needs to prepare for an increase in population and development
in the Arctic? Many breakout group responses involved a need for inter-agency cooperation and
increased Arctic domain awareness. In sum, workshop participants noted increased economic
activity and impacts to localized/small scale changes in the physical environment of the Arctic as
under-researched. Specific subset questions included:
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a. Where are Arctic coastlines in Alaska and the North American Arctic stable, non-erosive
and building friendly?
b. How can prospective infrastructure developers gain ecology/environment awareness of
potentially suitable areas for development, and what effects could more development
bring?
c. Can Arctic development include negative characteristics, and how can these potential
effects be mitigated (such as thawing permafrost or coastal erosion)?
12. What are the infrastructure requirements for a safe and secure Arctic? Workshop participants
noted that to provide for a safe and secure Arctic, increased infrastructure investment in the Arctic
is likely in the coming decades. To prepare, workshop participants anticipated a requirement for a
cycle of Arctic infrastructure surveys supporting safety and security personnel and equipment.
Subset questions include:
a. How will a warming Arctic effect current infrastructure, building codes and future
infrastructure development (i.e. changes to snow load, flood prevention, coastal erosion,
and thawing permafrost)?
b. What policy, regulations or statutes is required to ensure appropriate integration of
resilience measures to infrastructure and community development?
13. What are feasible, suitable and acceptable approaches to connect Arctic to interior Alaska via
surface means? Workshop participants noted advancing economic development of Arctic Alaska
potentially hinges on establishing a surface road/rail system connection to existing road and rail
within interior Alaska. Such an investment aides improved ability to secure the U.S. Arctic region.
Accordingly, an Arctic port will likely involve a rail or road connection to interior Alaska. Subset
questions include:
a. Where and how could new construction provide maximum economic benefit, while
minimizing environmental impacts?
b. How will a new transportation corridor provide new opportunities to oil/gas and mineral
resources while mitigating possible environmental harm?
c. Will a warming interior Alaska provide improved accesses to resources? If so, how can this
benefit the local communities?
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Overview of method and
assumptions for Alternative
Arctic Futures
As previously introduced, the breakout groups
utilized the four alternative futures as a
workshop methodology to generate expert
opinion from participants in a series of fictitious
case studies with each group discussing a wide
range of implications.
In addressing the relevant case study, planners
built governing assumptions into the Alternative
Arctic futures; basing these assumptions on
current projections of the changes to the physical
environment of the Arctic. In summary, the
projections were a continuation of a diminishing
overall volume of Arctic sea ice and increased
seasonal opportunities for maritime traffic. The
projections included practical observations that
year-to-year characteristics are uncertain as are
local navigation. The consequence of a
diminished Arctic sea ice resulted in an ocean
environment more attractive to larger number of
mariners. The projections also included a
substantial portion of land across coastal regions
and into the interior reaches impacted by
thawing permafrost. This would result in reduced
road capability and increased maintenance costs
making overland transport costs generally less
assessable and less economically attractive.
Projections also assumed that the economic,
budgetary, and policy limitations may change but
were bounded by practical reality (i.e. no new
future breakthrough technology or resource is
developed, and the United States government
continues to function in context to historical
norms).

Arctic U.S. Coast Guard presence, Alaska-based
Department of Defense (DoD) facilities remain,
and established Alaska regional field offices of
Federal Emergency Management Agency (FEMA)
and Customs and Border Patrol (CBP) remain
staffed at current levels. Planners assumed
similar projections for the Government of
Canada, representing a generally stable amount
of government resourcing of activities in the
North American Arctic. The below refreshes and
further describes the Alternative Arctic futures:
1. Business as usual. This future indicated
an Arctic that geopolitically and
economically largely resembles the
current, excluding a diminished ice
environment. Increased maritime
access supports modest economic
growth. In this case, the Arctic develops
much as it has since approximately year
2000, with regulations, security, and
economics similar to those in 2017.
2. Increasing disorder. While cooperation
between governments remains largely
effective in the Arctic, increased human
activity coupled with lagging
government-resourcing results in an
Arctic region with increasing illicit
activities and reduced ability to law and
order. The overall effect is that policy
and government regulations loosen,
and human activity in the Arctic is
increasing. In this future, one would
expect minor economic growth while
reducing effective governance
regulations that negatively affect the
security of the Arctic’s permanent
residents. Complicating matters further
is increase in seasonal labor activities

Within the alternative futures framework,
workshop planners also assumed future U.S.
government capabilities and infrastructure used
to support operations in the Arctic remain similar
to those in place today. For example, a seasonal
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Arctic 2030+ workshop presenter Vice Admiral
(Ret.) Parker discussing workshop goals.

while effective governance lags. The
rise in population causes stress on
resources as large number of new
infrastructure efforts rise across the
Arctic accommodating the boom.
Further complicating the situation,
Arctic security is challenged from both
state and non-state actors, largely
influenced by events outside the Arctic.
See Appendix A for further description of
Alternative Arctic Futures.

and competition for employment
between temporary labor and
permanent residents stiffens.
3. Breakdown in Cooperation. Tension
and distrust result in degraded and
ineffective cooperation between
governments, extending to industry and
non-governmental organizations.
Overall, state and non-state actors
(largely influenced by events outside
the Arctic) challenge the security of the
Arctic. The economic, regulatory, and
social aspects remain similar to today.
4. Every country for itself. An alternative
title was the “Wild West” (indicating a
dramatic breakdown in cooperation,
and substantial rise in conflict).
Cooperation between governments,
industry and other entities coupled
with a rapid rise of interest in the Arctic
fuel a chaotic Arctic where rule of law is
largely ineffective and mistrust guides
most human activity across the region.
The result is rapid economic, social, and
regulatory change and breaks in Arctic
ties. This is the “Wild West” scenario
where there is a boom in economic
activity, people flood into the Arctic,

Breakout Session 1:
“Analyze the 4 Arctic
Futures.”
In breakout session 1, workshop participants
analyzed the provided “4 Alternative Arctic
Futures” develop by the planning team. This
breakout group provided participants a
framework useful to apply during the subsequent
case study scenarios. Workshop planners
arranged groups to conduct the alternative Arctic
futures to achieve diversity and balance.
Workshop lead facilitators provided additional
support for group discussion development.
During Breakout session 1, one Breakout group
proposed an additional alternate “Arctic Future,”
and this additional alternate future gained some
traction in other groups. Participants named this
“5th” alternative future as “Arctic Dystopia.” In
this alternative future, there are no new or
limited new economic opportunities and certain
Arctic communities (in particular in Western
Alaska) are coping with declining population. The
communities discover a future where population
declines even faster resulting in a downward
spiral of wholesale depopulation. Due to the
dramatic downturn in population of Arctic
communities, federal, state, and local
government resourcing becomes substantially
15

smaller and less effective. As such, a combined
decline in both economic opportunity and
government involvement could create a perfect
storm where illicit activities take advantage of a
region that has little effective governance and a
remnant population that is mostly seeking a way
out from their declining prospects. In a worstcase scenario, North Slope oil production declines
to a rate were the pipeline is no longer usable
and the remaining oil producers use tankers to
seasonally transport oil from the region. In this
case, there would be a large increase in maritime
traffic coupled with a potential decrease in law
and regulatory enforcement.

opportunity possibly drive significant change to
human activity in the Arctic.
The breakout groups that focused on economic
and regulatory change found many of the same
conclusions. There was a consensus that events
and economic conditions outside of the Arctic
would likely determine the economic climate in
the Arctic (i.e. demand for mineral resources
from China would create mining opportunities,
declining fish populations elsewhere would
create increased stress on Arctic fisheries).

While Arctic 2030+ workshop planners estimate
the probability of such a future as very low, some
aspects are very plausible. An important
conclusion is that economic contraction is often
much harder to manage than growth.
The breakout groups considered Future 1:
Business as usual as the most likely. Breakout
groups concluded Future 2: Increasing disorder as
the next most likely future potentially facing the
Arctic.
Most groups generally agreed that a “Business as
usual” case would be the easiest to manage, as
aspects of the operating environment would
largely remain congruent with what has occurred
in the Arctic for the past 20 years. Workshop
planners note that when social, economic, or
security changes occur, the pace of the change is
often rapid.
For example, in less than a decade, Miami,
Florida experienced significant economic, social,
and security changes, driven in part by
government policies (both United States and the
Government of Cuba) and economic opportunity.
As another example, application of new advances
in science and technology helped to fuel the
Bakken Shale boom in North Dakota. As such,
breakout group participants noted that either (or
both) government policy or economic

Vessel traffic in the Bering Strait 2016. Source
Alaska Marine Exchange.

These groups predicted that the economic
growth would be very uneven. They expressed
concern that much of the economic development
would bypass the existing communities and
development would come in the “North Slope” or
“Slime Line” (floating industrial fish processing)
model, where temporary workers would not
bring their families with them and instead there
would be large groups of foreign nationals
working relatively low wage jobs.
Similar examples exist throughout cruise ship and
fishing industries. If development occurs in this
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model, one would expect the permanent
population to continue to decline following
current trends.
Regardless of the scenario, breakout groups also
anticipated an increase in maritime traffic,
including cargo, fishing, and cruise vessels,
through the Bering Strait. Several mentioned that
the Bering Strait is a narrow confinement with
relatively shallow waters that make it extremely
dangerous during large storms.
Conditions in the Bering Strait would require an
increased U.S. Coast Guard safety and law
enforcement presence. It was noted that the
cargo vessels may choose to avoid the Arctic
routes as container shipping is dependent on
“just in time” logistics and global shippers will be
unwilling to risk unpredictable weather and
shipping times. Another noted consideration is
the increase in their insurance premiums.

security and improved seasonal access in the
maritime region. Several participants engaged in
security and law enforcement roles expressed
concern that they are currently at capacity in
terms of resources and personnel and noted any
rise of illicit activities is very difficult to counter.
Participants presumed population and economic
growth in the U.S. Arctic would cause a need for
more security and law enforcement, expressing
doubts of any corresponding increase in
associated agency budgets and available
personnel. Several participants argued that new
U.S. Arctic policy and regulations would have
little effect citing less than effective enforcement
of current regulations. Participants concluded
that poor security and law enforcement across
the U.S. Arctic is due to vast distances, lack of
infrastructure, and limited personnel.
Arctic 2030+ workshop participant discussing future
Arctic safety and security concerns.

Many of the breakout groups expressed a
concern for rising conflict within the Arctic under
many of the scenarios. They expected conflicts to
arise between the current population and
newcomers, conflicts over resources (mining and
gas operations vs. ocean fishing and
environmental activists), conflicts between
tourists and local residents. Most breakout
groups concluded increased security monitoring
and law enforcement across the Arctic would
reduce the potential of conflict between various
groups.
For example, by regulating fisheries to allow for
subsistence harvests, regulating environmental
impacts of oil and mining operations, and
ensuring that local populations benefit from new
opportunities through hiring policies.
Participants argued policy, security, and law
enforcement as critical to preserving the Arctic
while enabling legal economic development.
However, many participants stated concern
about illicit activities gaining a foothold in the
Arctic due to overall lower concerns about

Further Details from Breakout “Group 1”:
There was a discussion of what security in the
Arctic entails, involving not just borders and
enforcement but also socio-economic factors.
There was also discussion of rapid change where
the government can be “caught off guard” and
how the distance and cost will amplify such an
impact in the Arctic. Group 1 achieved a
consensus that increased maritime traffic is very
likely in the Arctic. The group presented a view
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that increasing Bering Sea maritime traffic was
particularly concerning due to existing
navigational hazards and indications that the
Bering Sea was particularly interesting to novice
sailors. Participants’ referenced concerns that
while en route to the Chukchi and Beaufort Seas
(and beyond), a Bering Sea transit by Pacific
Ocean mariners would force then to face their
first encounter with Arctic conditions.
Breakout Group 1 presented an additional Arctic
alternative future about an “Arctic Dystopia” as
previously discussed. This group was particularly
concerned that security and law enforcement
across the U.S. Arctic maritime region will
substantially lag in comparison to the increasing
Arctic maritime traffic. Group 1 noted an overall
belief that increased security and law
enforcement resourcing across the U.S. Arctic
would reduce or possibly prevent potential
conflicts, predicted to increase among various
stakeholders.
Further Details from Breakout “Group 2”:
In this group, the discussion focused on security
and shipping. The debate continued when
considering whether the Arctic is worth investing
into due to low amount of infrastructure
currently in place in the region along with
present weather risks already experienced in the
region. Ice conditions and diminishing
predictability of changing weather patterns was
another area of concern.
This group discussed mariners attempting new
and potentially dangerous routes and the need
for regulatory regimes that could reduce risk.
Participants investigated cyber security as a
potential Arctic concern. The group also
discussed the challenges of transporting people
responding to emergencies. The group
addressed concerns related to transporting and
stationing people in remote locations across the
Arctic. The group also discussed both the need
and the potential for increased remote sensing in

the Arctic. Finally, the group concluded with a
discussion of budget concerns for government
agencies (mostly from a U.S. vantage) and
concerns about justification of increased cost of
operations and activities to the public.

Further Details from Breakout “Group 3”:
Group 3’s big items for mapping alternative
futures to specific cases centered on
understanding the direction of future Arctic
population, regulation, infrastructure, and the
United Nations Convention on the Law of the Sea
(UNCLOS, a United Nations treaty governing
maritime activities in non-territorial waters for
the world’s oceans).
Group 3 argued local populations would likely
have a strong effect in deriving policies and
governance approaches in the Arctic. The group’s
belief was that while it is unlikely for a significant
rise in overall Arctic population growth, any large
deviation from the current levels would affect
security and government responses. Group 3
focused on the need to address future Arctic
maritime challenges through new policy and
policy enforcement measures. The group
described considerable concern for potential
conflict within different U.S. agencies and for a
lack of interagency cooperation, in particular with
tight budgets.
These concerns extended internationally and it is
worth noting that most Arctic nations are not
significantly advancing government investment in
the Arctic. As such, this group cited lacking
infrastructure and a projected lag in creating new
infrastructure as significant concerns.
Group 3 noted that across the Arctic water and
sewer, communication systems, law
enforcement, road networks and overall
accessibility, was either inadequate or missing.
Group 3 concluded dismal expectations, which
without a specific catalyst was at low probability
of proactively creating the infrastructure needed
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for the North American Arctic. The group
concluded in order to ensure the peaceful
opening of the Arctic, future planners need to
create a comprehensive effort to proactively
construct port, transportation, communications
and install safety and security personnel,
Further Details from Breakout “Group 4”:
In this breakout group, the focus was on
regulations that will be increasingly hard to
enforce in Alaska and the greater North American
Arctic because of the vast geographical area.
Participants were concerned that there would
need to be an increase in personnel, enforcing
the regulations.
Participants debated defining targeted areas of
concern for under regulated activity (in particular
in support of infrastructure development). The
group participants agreed that new policies or
regulatory efforts should principally help improve
safety for personnel operating in the Arctic
marine environment. The group also discussed
the long-term problem of creating opportunities
for current residents in the Arctic.
Further Details from Breakout “Group 5”:
In the discussion of the population and the
development of the Arctic, most participants of
this breakout group expected the development
to come in the Prudhoe Bay Model with little
benefit to the existing population. The maritime
regulatory environment is currently working well
for vessels that participate, however the group
anticipated additional problems emerging with
the arrival of bad actors who purposely hide.
There was also a discussion of regulation and
enforcement; essentially the conclusion was that
without proper enforcement regulation becomes
onerous and impractical.

Further Details from Breakout “Group 6”:
In this breakout group, the focus of the
discussion was on the increased demands on
energy, food and other resources for
infrastructure development in the Arctic. There
was also discussion of the potential of untapped
mineral resources across the Arctic, which could
provide economic benefit to resident
populations. The group concluded that
supporting safe mineral extraction could serve to
fuel additional infrastructure investment.
Additionally, the group noted that, while the
current population and longer serving Arctic
operators are accustomed to limited
governmental response, newcomers unfamiliar
with the challenges of the Arctic landscape are
likely to expect the response times they are
accustomed to in lower latitudes (a particular
concern in Arctic Alaska).

Breakout Session 2: Arctic
Deepwater Horizon
This breakout session focused on a hypothetical
environmental disaster in the Arctic. Breakout
groups considered an Arctic version of the
“Deepwater Horizon” disaster from well blow out
in Macondo Canyon in the Gulf of Mexico in
2010.
For the purposes of the workshop, planners
placed the event offshore in the Beaufort Sea of
the coast of Northern Alaska. To keep responses
focused on major aspects of the event response,
workshop planners restrained from defining the
exact location of the event. Instead, the planners
oriented the fictitious disaster during the ice-free
portion of the summer/fall. Furthermore, the
scenario described the potential for
approximately 100 casualties.
The breakout groups assumed that the initial
response would be a search and rescue operation
for potential casualties. There was a consensus
that the drilling rig would have some type of
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evacuation plan and equipment, most likely
including the ability to self-transport individuals
to shore. Participants generally agreed that there
was a need to have a response plan with several
days of supplies on site at the drilling rig.
Participants focused on needs to conduct
aeromedical evacuation of major casualties by
transporting severe trauma patients to
Anchorage, Alaska, which has a level II trauma
center, or possibly further to Seattle,
Washington.
Breakout groups differed over the need for more
medical placement and triage capabilities; some
groups indicated that current levels would be
sufficient; others concluded needs for additional
triage capacity. Expert opinion in the groups
determined the following 36 hours (approx.) of
effort to focus on search, rescue, and medical
response. Past this timeline, the operations
would transition into recovery and environmental
disaster response.

Arctic 2030+ workshop facilitator recording
feedback from breakout group participants

Overall, the breakout groups agreed that in
conjunction with search and rescue, gaining

2

Alaska Clean Seas, a non-profit, incorporated oil spill
response cooperative whose members include
commercial oil companies. See

control of the source of the disaster would be the
primary objective for the disaster response.
As learned from the Macondo Canyon incident,
the accident developed into a large-scale
environmental disaster due to the time required
to gain control of the source. This will be
dependent on the condition of on scene “Blow
out Preventer” (BOP) and other safety
equipment. If such onsite equipment fails (as in
the Macondo Canyon event), much more
expensive and technical equipment may be
required on site.
Some breakout groups also agreed that due to
the requirements for necessary equipment,
technology, and knowhow needed, the disaster
response would need to come from the
owner/operator of the drilling rig and the oil
company. To aid in the response preparedness,
the federal or state government could require by
regulation that necessary equipment is present
on site when operating a drilling rig. This was the
case with Shell’s exploration wells on the Chukchi
Sea, where two rigs were required at all times
while drilling operations were on going.
Once the search and rescue effort is complete,
the primary role of the federal government,
specifically DHS, will be the environmental
response to such a disaster. Workshop
participants assumed that Alaska Clean Seas2, a
non-profit incorporated oil spill responsecooperative operating on the North Slope of
Alaska, would respond to support an incident in a
2030 timeframe. However, due to the magnitude
of the disaster, participants noted response
needs would likely overwhelm Alaska Clean Seas.
Due to the size of the incident and the
remoteness of the incident location, participants
agreed a U.S. national response would be
required. As designated by U.S. Statute, the USCG
http://www.alaskacleanseas.org/corporate/
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would assume lead as the Federal On-Scene
Coordinator for an Arctic marine oil spill
response. A number of U.S. federal agencies
would respond as well increasing the complexity
of the response. Not fully inclusive but indicative
of the response, the following U.S. federal
agencies would likely be involved in addressing
an Arctic Oil Spill:











DHS’ Federal Emergency Management
Agency
National Oceanic and Atmospheric
Administration
Federal Bureau of Investigation
Department of Interior, Bureau of Ocean
Energy Management
Department of Energy
Environmental Protection Agency
US Fish and Wildlife Service
United States Army Corps of Engineers
Maritime Administration
National Aeronautics and Space
Administration

Depending on the severity of the incident, the
response may involve international support.
Particularly in the Beaufort Sea region,
participants expected the response collaboration
to include the Government of Canada. Due to the
size and scope of the disaster, the breakout
groups also expected that deployable incident
response teams would be available. Necessary
logistics, obtaining data to characterize the spill,
gaining domain awareness (to guide the
response), and achieving communications were
all seen as critical tasks and the biggest
challenges in responding to this scenario.
The breakout groups agreed that data acquisition
is critical for managing the response. Data
necessary to guide the effort includes weather
forecasts, ocean circulation models, oil locations
and models, bathymetry, and information about
endangered species. While much of this
information is outside the scope of DHS, for
example, weather forecasts will come from the
National Oceanic and Atmospheric

Administration (NOAA), communication and
partnerships between agencies would be
essential to collect and synthesis the necessary
data. To add another complication, much of the
information necessary will need to be collected in
real time. Proposed solutions offered by the
groups included use of small satellites,
unmanned vehicles that can operate in the Arctic
above and below ice and deployable sensor
buoys. Several participants pointed out that
much of this technology is available now but
often not suited to the Arctic. For example,
weather and communications issues prohibit the
use of many unmanned vehicles in the Arctic.
As there would be many agencies, teams, and
moving parts to a massive spill response in the
Arctic, maintaining good communications would
be critical. The existing communication networks
in the region are limited due to the low
population base.
Several participants pointed out that there are
issues with geostationary satellites and radio and
cell phone networks as these are limited near the
Earth’s poles. Some participants suggested that
ideally there could be rapidly deployable “cube
satellites” used in conjunction with deployable
radio repeaters and cell towers. Others suggested
that the communications infrastructure would
continue to be developed and increased
investment would expedite this advance.
Breakout group participants also noted that
domain awareness would be vital to the clean-up
effort. Many expressed a need to know what
response resources are currently available and
added that having access to up-to date baseline
data, such as bathymetry and local conditions, is
very important and necessary.
Most participants agreed that cooperation and
sharing of resources would benefit the situation.
As several pointed out, due to budget
constraints, multi-use equipment will be of much
more value than single use equipment. For
example, all-purpose UAVs and rotary aircraft
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would be better investments than an Arctic Class
oil-skimming vessel. Others noted that
developing and funding baseline research, such
as ecological data, bathymetry, and ocean
circulation patterns, prior to any event would be
critical.
Finally, several breakout groups mentioned sea
ice. Even if the spill occurred during the ice-free
summer months, the mitigation effort is very
unlikely to be complete by fall. Breakout groups
discussed icebreakers being used to clear paths
for oil skimmers but also pointed out that very
few know how the ice would affect the cleanup.
Workshop planners carefully noted the
reflections of one workshop participant with
credible oil response experience: “no one has
ever cleaned up a spill under ice thus far.”

manned coordination center. The center would
need the ability to be able to identify the
differing communications networks and be able
to share pertinent information with all
stakeholders.
Further Details from Breakout “Group 3”:
Discussion in this group included a notion that
even if the USCG obtains more icebreakers, they
may not be in range to respond to a near term
Arctic oil spill. Depending on the time of year,
open water near the spill or well location may not
require USCG icebreakers.

Further Details from Breakout “Group 1”:
This group discussed the immediate medical
response that would require transport of
casualties to Anchorage, Alaska. It is likely that
with a plan in place the current North Slope
system could accommodate a portion of the less
severe medical needs.
Aircraft and RPA’s would likely be necessary for a
range of missions such as possible oil dispersing
sprays and data collection on the oil location. The
group also discussed the need for prepositioned
logistics and forward area response centers.
Further Details from Breakout “Group 2”:
This group discussed that while significant
technology is in place there is a lack of human
networks and the availability of human capacity
to respond and utilize the technology. For
instance, communications infrastructure is
severely lacking in the High North. It is currently
difficult for communities, let alone vessels and
drilling rigs to communicate with one another.
With a lack of communication comes a lack of
awareness to potential problems but also to
opportunities. A discussed solution was a

In addition to surface response crafts, this group
favored investment in rotary winged aircraft
stationed on responding vessels (icebreakers,
national security cutters, etc.) to extend vessel
reach. Group 3 also proposed creating national
incentives to encourage industry investment to
construct Arctic communications networks. The
most pressing issue for Group 3 was the need for
government and industry to work jointly in
creating strategies and associated response and
recovery technology to clean an oil spill in the
Arctic.
Further Details from Breakout “Group 4”:
Gaining control of the source of the oil well
blowout was critical to this group as they saw
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initial cleanup efforts as pointless until the leak is
contained. Additionally, Group 4 believed it was
critical to continue industry funded cleanup
efforts such as Clean Seas.
Group 4 concluded the cleanup efforts would
continue months following containing the well,
which for the scenario was well into the fall when
the sea ice begins to freeze up hampering efforts.
Included in the discussion, was mention about
dispersing the oil-spill through chemical
treatment or other recovery actions, such as “insitu burning” of the oil.
Group 4 noted that achieving domain awareness
and increased cooperation amongst stakeholders
was critical, as an incident of this magnitude will
require a response from multiple government
agencies and private industry collaboration.
Group 4 discussion also included describing the
logistical problems and the potential for crime
along the logistical supply line.
Further Details from Breakout “Group 5”:
This group found that a quick communication
response and delivery of pertinent information
about weather forecasts, currents, ice movement
and marine life was necessary. The group also
concluded that it is essential to have
equipment/infrastructure that provides real-time
domain awareness. Group 5 noted the need for
leveraging technology such as satellites for
imagery and communications and unmanned
systems such as surface buoys, autonomous
underwater vehicles or remotely piloted aircraft.
The group discussed that the effects of a disaster
in the Arctic could possibly cause a chain reaction
of events—including navigation that is more
difficult, crowded seas, or another incident. To
counter this possibility, the group suggested that
obtaining critical information to establish good
thoroughly evaluated situational awareness
would be imperative. Group 5 concluded their
deliberations stating that achieving full domain
awareness, establishing effective communications

and gaining needed response team cooperation
were vital to responding to an Arctic oil spill.

Breakout Session 3:
Smugglers Paradise:
During Breakout Session 3, the breakout groups
covered a “Smugglers Paradise” scenario. In this
setting, transnational criminal organizations are
increasingly conducting smuggling and human
trafficking with cargo and fishing vessels into the
Alaska Arctic region. Traffickers leverage various
flagged vessels with and without the knowledge
of the sponsoring state. Rapid growth in the
Arctic and associated increased economic activity
have resulted in inadequate law enforcement.
Many of the breakout group responses focused
on monitoring and tracking, interception, and
information/jurisdiction sharing. Several
participants indicated that small amounts of
entrenched smuggling operations already exist in
the Arctic. During the first breakout session
(Alternative Futures), several participants noted
the current difficulties in recruiting government
employees and the high cost of law enforcement
operations in the Arctic. Regulation and law
enforcement challenges are likely to amplify with
boom-type growth.
Most of the individual breakout groups
concluded a need for better monitoring and
tracking capabilities of vessels. Different solutions
included a requirement for transponders, more
patrols generally performed with aircraft (fixed
wing and rotary, manned and unmanned) and
use of surveillance by USCG and other law
enforcement personnel. Once information leads
to a potential interception, most concluded it is
much easier to seize and arrest individuals at
ports, harbors, and airports than intercept them
out at sea.
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Several groups also touched on partnerships and
information sharing, along with improved domain
awareness.
There was discussion of countering illicit activities
in the future Arctic with joint interagency
jurisdictional agreements, which have
successfully worked in the Caribbean and the
Gulf of Mexico in present-day support of
counternarcotic missions. Other groups pointed
to the need to collaborate with Arctic
communities in countering illicit activities. Many
participants highlighted that successful
interdiction of illicit activities arriving to Arctic
shores needs support from local population as
they have information and knowledge vital to
operational success. Gaining local and placebased knowledge for legal investigating may be
required to investigate illicit transnational
activities in the U.S. and North American Arctic
regions. In conjunction, investigating the sinks
and sources of illegal traffic may enhance the
apprehension of traffickers.
Countering illegal activities in the North American
Arctic maritime domain requires strong
collaboration between U.S. Federal agencies,
State of Alaska, and Canadian law-enforcement
personnel. Particularly important is collaboration
with corresponding DHS components in Canada,
Canada Coast Guard and Royal Canadian
Mounted Police.
One very interesting idea came from sharing and
collecting scientific data in a useful way for law
enforcement. For example, Arctic scientists
monitor underwater recordings and sounds to
study marine life. This data are publicly available
and often captures ship and small vessel traffic. A
cost-effective strategy may be to use some of this
data to monitor waters for illicit traffic by
deploying sensors in ways that benefit both the
scientific and enforcement communities. As
scientists are often monitoring remote places
with a variety of instrumentation, there is

potential for both the enforcement and scientific
communities to benefit.
Further Details from Breakout “Group 1”:
The discussion in this group involved domain
awareness information gathering from buoys or
satellites, unmanned vehicles, and partnerships.
The group decided that interception at a port or
airport is preferred to open water interception of
trafficked goods. Some discussion revolved
around making new infrastructure less
susceptible to smuggling.
Further Details from Breakout “Group 2”:
One of the key concepts brought up in this
breakout group was the importance of domain
awareness (this was the main concept of all the
breakout groups). Without proper knowledge
and data of the region, effectively operating in
the region is not achievable. Communications
and partnerships among agencies and at different
levels of government are critical. Without correct
data and knowledge of the Arctic region, the
tools (including aircraft and surveillance) are
ineffective. Furthermore, the collected data
needs accurate, efficient, and purposeful
implementation. Group 2 highlighted a specific
and enduring need for law enforcement to gain
local and place-based knowledge for both
operations and law enforcement investigations.
Further Details from Breakout “Group 3”:
Partnerships and jurisdictional cooperation were
the primary needs discussed by this group. Some
pointed to the policies, interagency and
intergovernmental agreements used in the
Caribbean as possibly useful to counter a future
Arctic experiencing a rise in maritime-based illicit
activities. Surprisingly, this group viewed the
Arctic in current times more as a destination for
illegal narcotics rather than a transportation
corridor. The group did also conclude that this
paradigm could change. Group 2 discussed using
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basic scientific instrumentation already in place
as potential tools for tracking illicit activity.
Further Details from Breakout “Group 4”:
Group 4 concluded effective partnerships and
data sharing as primary resources in combating
smuggling. The group discussed the lack of
surveillance technology in the Arctic and the
challenges of locating dark targets in a large area
with few resources as highly problematic. Group
4 concluded there is a need to establish forward
operating locations in the Arctic to provide
increased security and law enforcement. The
group further noted it was possibility to move
equipment and personnel for a seizure could be
moved from field offices located near the Arctic
region (at least in Alaska).

Day 2: Detailed Workshop
Proceedings
Breakout Session 4: Build it
and they will come (an Arctic
deep-water Port)
The final Arctic 2030+ breakout group discussions
focused on the development of an Arctic deepwater port for the United States. The most likely
location for an Arctic port is Nome, Alaska but
participants concluded other locations, such as
Port Clarence, are useful to consider. Several
workshop participants argued for an expansion of
the term “Arctic Strategic Port” to include a “port
complex.” Illustrative of a “port complex” was
linking the Port of Nome with Port Clarence.
Participants also pondered the definition of an
Arctic Port, particularly, should planners consider
the Port of Anchorage (which has access to rail,
air and road) as part of an Arctic Strategic Port
system?

regulations that are generally enforced. The
building of the port kicks off a boom in the Arctic
as new economic opportunities develop.
Participants reviewed the fundamental purpose
of an Arctic port and aligned it to several
purposes:
 Transport goods and provide services to
awaiting marine vessels.
 Provide staging for onward movement and
including staging logistics for security and
safety missions.
 Provide sanctuary/safe harbor for vessels in
distress while transiting shipping routes
(particularly useful for ports along the Bering
Sea coast).
 In conjunction with establishing an Arctic
port, consideration to construct a road or
railroad from port to interior Alaska would
provide additional economic opportunity for
a region lacking such infrastructure.
Several breakout groups discussed that if the
economic factors called for it, industry would
likely fund the building of the port.
Due to the strategic potential of an Arctic port,
there would also likely be a need for dedicated
DoD and DHS/U.S. Coast Guard facilities.

Nome, Alaska with current Port and Airport. The Port has a
draft depth of 22 feet. Nome Port authority has conducted a
series of facility upgrades over the past decade. Photo courtesy
of the Marine Exchange of Alaska.

Workshop planners described a “baseline” for
participants: an Arctic deep-water port design
built in a planned and orderly fashion with
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Most breakout groups thought that some sort of
public-private partnership would be the most
likely source of the project funding. There would
also need to be an airport in conjunction with the
port for personnel.
Several groups discussed the need for
environmental and weather monitoring of the
Arctic. Establishing a suitable port could support
these activities by allowing installation of longterm stationing and monitoring assets.

maintained port access. Others simply concluded
that the port should only be seasonal.
The type of cargo moved in and out of the port
will likely determine the need; raw minerals
could be stored in the same way as is presently
done at Alaska’s Red Dog mine (a large zinc mine

In addition, the increased maritime traffic would
likely increase the environmental impacts on
marine life via potential spills.
Among additional topics to investigate,
participants noted the need to understand the
long-term effects of port dredging. Several
breakout groups discussed the need for real time
monitoring of Arctic port approaches from data
available from sensors on submersibles, aircraft,
or other platforms.
Security was a large concern for many breakout
groups, as a port would provide opportunities for
illicit activity. Several groups pointed out the
effectiveness of U.S. regulations regarding ports.
This included regulations regarding customs,
security, and environmental impacts adhering to
a U.S. national standard.
Based the on unique attributes of the region,
there are some questions regarding the
application of the full range of existing U.S. policy
and regulations in the Arctic. For example, what
would be the impact of an oil or chemical spill in
an Arctic port with such close proximity to fish
and wildlife routinely harvested for traditional
lifestyles? What kind of a security risk does sea
ice create for an Arctic port?
A need for icebreakers to support port operations
in winter lead to multiple viewpoints; some
envisioned cargo convoys behind an icebreaker,
some saw an opportunity for year-round,

Bethel, Alaska with current port in the lower
portion. Source Getty Images

in Northwest Alaska) terminal. Liquefied natural
gas, a different type of natural resource
potentially exported out of an Arctic port, may
provide yet another transportation challenge to
consider.
The breakout groups also discussed the Arctic
port as a harbor of refuge that may become
necessary as maritime traffic in the region
increases. Other participants pointed out that
increased traffic will require increased response
capabilities for safety and regulatory
enforcement. Some participants were concerned
about the current population and the influx of
new people that a boom could bring to local
communities.
Once again, breakout groups discussed the need
for strong partnerships, as well as the potential
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for conflict between actors in designating a
specific port facility in the Arctic.

Further Details from Breakout “Group 1”:
Several participants pointed out that the Nome
port currently operates at near capacity during
the summer months and that there is economic
potential in the region, especially if the port were
connected by a future road or rail to interior
Alaska. This group discussed the possibility of a
privately owned icebreaker that could convoy
ships if necessary. Some participants pointed out
that the population and infrastructure in Nome
would not support a large port. Additionally, for
economic viability, ports should serve as a
conduit of export of product or commodities.
Such an economic driver is currently lagging or
lacking with most of the current ports situated on
Alaska’s Arctic shorelines.
Further Details from Breakout “Group 2”:
This group discussed creating regulations that
would be sustainable and enduring while not
prohibiting growth. Additionally, the group
discussed a need for addressing changing
weather patterns and harsher storms.
Participants noted a potential need to update the
IMO polar code to accommodate new vessels and
conditions enabled by increased ports in the
Arctic. If large amounts of throughput shipping
occurred, a port of refuge would need to be
established. Also discussed by this group was the
budget and cost concerns, particularly cost
sharing for construction and maintenance. The
group concluded that such costs likely compel
government and industry to derive a partnering
and cost-sharing agreement.

ADAC Student Fellows acted as Arctic 2030+
breakout group recorders.
policy/regulation/ liabilities needed to be
addressed for any oil spills and environmental
hazards. They also discussed the need to have
navigational data (wind, waves, currents), which
are currently lacking for large vessels.
Finally, the group discussions touched up on the
economics of an Arctic port project seeking
answers to questions such who will fund the port
construction and what kind of materials and
resources would be shipped from the port. An
additional key question was who would be
shipping them ship.
Further Details from Breakout “Group 4”:
Discussions in this breakout group focused on
exploring the effects of a new port to the existing
local population. Would there be a net benefit or
loss as lifestyles changed and the subsistence
based economy declined? Many of the
newcomers would likely be seasonal or
temporary and they would have a different role
than the permanent population.

Further Details from Breakout “Group 3”:
There is a potential of having a port in Barrow,
and this group discussion explored the driving
economic need of the port in this alternative
location. The group identified the existing
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Arctic 2030+ Workshop
Conclusions
The participants of the workshop gave a large
array of insightful and well thought out responses
to the complex question posed to them. There
were discussions and debate about what may
happen and where to best invest to create a
secure and resilient Arctic. The breakout groups
often discussed critical baseline research and
data that is commonly available in the
continental U.S. but currently unavailable in the
Arctic. Workshop planners found Arctic 2030+
participants a uniquely qualified group of experts
who addressed a substantial variety of
considerations in a very short time.
Within the breakout groups, there was a wide
range of experience and knowledge shared
among the participants. Conducting the
workshop in an Arctic community gave many
participants from lower latitudes the opportunity
to see firsthand some of the challenges of
operating in the Arctic. Additionally, local
residents from the potentially impacted
communities had the opportunity to participate
in the dialogue often offering insight that
enriched the work of the breakout group
responses.
If the current trends in the Arctic continue, the
2030+ operating landscape may be significantly
different than today. One can envision an Arctic
with potentially more people and less stability
socially, economically and environmentally.
Alternatively, large, temporary work camps near
rich natural resources with no year-round
population could be an unanticipated reality.
In a future Arctic operating environment, USCG
mariners need to plan to address Arctic safety
and security missions based on the diminishing
sea ice environment and an anticipated
corresponding increase in human activity.

With Arctic warming projected to continue,
comes decreased sea ice, frequent intense
storms, accelerated coastal erosion, and
permafrost thaw. The way the USCG operates in
the Arctic will fundamentally change as the
region warms. A significant assertion from the
workshop is Long-range Arctic planners in DHS
and USCG should also expect more people in a
more unpredictable environment.
While the Arctic will likely continue to be a less
predictable operating environment, advances in
science and technology will likely be of significant
value to reduce the risk of maritime operations
across the Arctic region. Increased technical
capabilities can help each individual and groups
of Arctic operators have increased reach and
greater impact. In sum, continued investments in
science and technology can help to serve as an
offset in resourcing greater numbers of U.S. and
other Arctic operators, and reduce the associated
need to provide new infrastructure, and other
logistics needs associated with posting increased
numbers of operators and first responders..
Arctic futures provided an opportunity for Arctic
2030+ workshop participants to contemplate a
series of potential extremes in deliberating
strategies and proactively shaping requirements,
needed capabilities, plans and needed policies.
Research questions derived from the workshop
are useful for USCG and DHS to consider
sponsoring research to investigate and deliver
analysis. The questions may also aid in
developing solutions to help prepare the USCG
and DHS to better plan and prepare for the Arctic
that presents itself in the coming decades.
A far-reaching key question to answer is “What
will it take to build a resilient Arctic?” An equally
important question to ask is “Is it possible to
build infrastructure to increase access while
reducing illicit transportation?” Currently, the
best security is often local and place-based
knowledge from the local Arctic populations. A
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question that remains is “How does one enhance
this resource?”
There is a myriad of potential disasters, yet
proper strategies and investment into multi-use
assets can mitigate a catastrophic event.
Investigating measures how to prepare and
respond are crucial to reducing changes that
mishaps will be catastrophic.
During the Arctic 2030+ workshop, preparedness
and response investigations took many forms,
such as understanding how to clean an oil spill
under ice, having communications infrastructure
available and in place, knowing where and when
the fisheries may move across the Arctic, and
accurately predicting what an Arctic coastline will
look like in 20 years.
While seeking to prepare for the Arctic that may
materialize in 20 years, researchers, government
officials, industry members, planners and
operators alike should consider pooling through

public-private partnering, weighing efforts to
understand changes with precision, and seek
ever greater unity of effort. We should also
prepare for a more difficult Arctic strategic and
operational environment than we hope to
actually witness.
In preparing for the future Arctic, it is important
for the Department of Homeland Security and
the U.S. Coast Guard to review the policies,
permissions and statutes necessary to prepare
and respond to the missions associated with
safety and security. A compelling question to
address “does the U.S. Coast Guard and other
U.S. Arctic operator communities have the
needed policies, permissions and authorities to
respond at pace with the nature of the mission
these operators are expected to accomplish?
Achieving comprehensive domain awareness is a
combination of data from authoritative sources,
modeling and sensors.

Arctic 2030+ Workshop Flyer.
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Without question, gaining access to authoritative
data remains an important, yet elusive goal.
Generations of U.S. Coast Guard first responders
have accomplished remarkable missions in saving
lives and providing maritime security in the U.S.
Arctic, often with sub-par access to needed data
and information. As human activity increases,
the ability for the U.S. Coast Guard and other
Arctic operators to be where and when needed,
and safely accomplish necessary tasks, will be
increasingly difficult to achieve. Increasing access
to relevant (and precise) information reduces risk
to these Arctic operators and increases chance of
mission success.
Complementary to access to precise data and
information, is the need for modeling that
responds to Arctic operator mission sets.
Advanced modeling for weather, human activity,
ocean currents, sea ice thickness and movement,
marine mammal and fish stock locations and
activity and changes to the physical
environment…are necessary to understand the
challenges and the risks associated for DHS and
U.S. Coast Guard Arctic mission sets.
As the third aspect of achieving domain
awareness, is the need for integrated and rugged
sensing of the physical environment, oriented to
both safety and security mission sets. Due to the
vastness of the Arctic, it is critical to place
sensors, smartly and oriented to sensing what
matters more to operators as opposed to what
matters less. Critical access points, key transit
areas, known areas of vulnerability and key areas
of marine habitat are likely candidates for
government operators to smartly invest in
sensing technology to advance domain
awareness.
Understanding the evolving social and economic
aspects across the Arctic is important. As an
example, many Arctic indigenous populations live
in very poor conditions and many projections for
the future, indicate lagging economic
opportunity. While indigenous populations have

gained remarkable authority to maintain
traditional lifestyles in the Arctic over recent
years, it is currently hard to understand with any
certainty, the long-term viability of many Arctic
peoples to continue livelihoods, principally based
on subsistence activities. It is also a question
worthy of further research to understand the
direction new Arctic generations will take in the
information age. As such, while diminishing ice
affords increased access to the Arctic, lagging
economic opportunities may result in increases
of human activity based on temporary or
transient conditions. Long-term opportunity will
hinge in some part, as to how able are the people
who live in the Arctic, able to benefit from wealth
that comes from the Arctic?
In closing, predicting the future remains mostly in
the realm of estimates. Estimating the future
remains at best, an exercise of carefully planned
research, and thoughtfully querying experts who
have studied key facets and drawn conclusions
based on analysis of trends.
Forecasting the future in 15 years is strategically
similar to forecasting the weather in 15 weeks:
people can analyze the past and can logically
apply past performance to future context, only to
find, a wide variance between prediction and
actual outcome. That said, it is important for
Arctic planners to wrestle with trying to
understand what the art of the “possible and
probable” for the future with the best means
available. Querying subject experts, applying
game scenarios and other suitable methods can
help construct an overall framework useful to
understand enduring future Arctic operator
needs.
ADAC looks forward to onward support to DHS
and U.S. Coast Guard to provide suitable and
acceptable research, aimed to benefit both the
department’s and the service’s safety and
security missions in support of long range
planning.
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APPENDIX A: Alternative
Futures
Note: ADAC first proposed a need for Arctic
2030+ Workshop Alternative Futures. RAND
Corporation’s HSOAC developed the actual
Alternative Futures for the workshop. The
Alternative Futures were further refined
through a series of iterations between HQ USCG
DCO-X, ADAC, HSOAC and CASP.

Future 1: Business as Usual
Increased maritime access supports modest
economic growth
ECONOMIC ENVIRONMENT: Moderate climate
changes and relatively consistent economic
conditions result in a modest increase in
shipping via the Arctic, as well as some increase
in resource extraction both onshore and
offshore. There is increasing global demand for
fish, particularly in Asia.

Future 2: Increasing Disorder
Regulations loosen, people on the move
ECONOMIC ENVIRONMENT: Moderate climate
changes and relatively consistent economic
conditions result in a modest increase in
shipping via the Arctic, as well as some increase
in resource extraction both onshore and
offshore. There is increasing global demand for
fish, particularly in Asia.
REGULATORY ENVIRONMENT: Alternative
Future State; There remains low tolerance for
environmental impact, which tempers the
overall economic growth. Legal immigration is
prioritized for those looking to live in or move
to the north to promote economic
development. Agencies struggle with regulatory
responsibilities and law enforcement and they
strive to enforce laws and regulations in context
of new security and social conditions.

REGULATORY ENVIRONMENT: There remains
low tolerance for environmental impact,
shipping standards are still being developed,
and there are uncertainties in other areas of the
regulatory environment, which somewhat
tempers the overall economic growth and
challenges agencies with regulatory
responsibilities as they strive to enforce laws
and regulations.

SOCIAL ENVIRONMENT: Alternative Future
State; Population increase sharply as security
conditions in some countries force large
populations to flee. Changes in land and
maritime access allow people to move more
freely across the Arctic. The increase in
permanent population further stresses resource
scarcity in the Arctic and increased storm
intensity, rising seas, and thawing permafrost all
create infrastructure challenges for sustaining
population growth.

SOCIAL ENVIRONMENT: Arctic populations
increase slightly as people come to the region
to support new seasonal industry activity, but
population growth is circumscribed by
infrastructure challenges caused by increased
storm intensity, rising seas, and thawing
permafrost. Immigration policies are generally
restrictive.

SECURITY ENVIRONMENT: Alternative Future
State; International tensions rooted elsewhere
in the world stoke Arctic territorial disputes
including over waterways and outer continental
shelf claims. Non-Arctic states seek to exert
influence through bilateral relationships with
different countries and with indigenous
populations.

SECURITY Arctic governance remains stable and
cooperation among nations is resilient, despite
occasional tensions.
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Future 3: Breakdown in Cooperation

Future 4: Every Country for Itself

Arctic ties weaken

Rapid economic, social, and regulatory changes
break Arctic ties

ECONOMIC ENVIRONEMENT: Moderate climate
changes and relatively consistent economic
conditions result in a modest increase in
shipping via the Arctic, as well as some increase
in resource extraction both onshore and
offshore. There is increasing global demand for
fish, particularly in Asia.
REGULATORY ENVIRONMENT: There remains
low tolerance for environmental impact,
shipping standards are still being developed,
and there are uncertainties in other areas of the
regulatory environment, which somewhat
tempers the overall economic growth and
challenges agencies with regulatory
responsibilities as they strive to interpret the
law.

ECONOMIC ENVIRONEMENT: Alternative
Future State; Rapid technological advancement
and rapidly increasing demand for Arctic
resources, including fish, hydrocarbons, and
minerals, greatly increase the extent of
economic activity. Commercial shipping
increases to accommodate both resource
extraction and population growth. Trans-Arctic
shipping grows exponentially, reflecting the fuel
savings associated with shorter routes and
political/military crises that jeopardize or close
key routes elsewhere.

SOCIAL ENVIRONEMENT: Arctic populations
increase slightly as people come to the region
to support new seasonal industry activity, but
population growth is circumscribed by
infrastructure challenges caused by increased
storm intensity, rising seas, and thawing
permafrost. Immigration policies are generally
restrictive.

REGULATORY ENVIRONMENT: Alternative
Future State; Arctic nations relax environmental
regulations, which lowers barriers to entry and
dramatically increases the number of industry
players in hydrocarbon extraction and fishing.
Legal immigration is prioritized for those
looking to live in or move to the north to
promote economic development. Agencies
struggle with regulatory responsibilities and law
enforcement and they strive to enforce laws
and regulations in the context of new economic,
security, and social conditions.

SECURITY ENVIRONMENT: Alternative Future
State; International tensions rooted elsewhere
in the world stoke Arctic territorial disputes
including over waterways and outer continental
shelf claims. Arctic states reduce engagement in
cooperation and confidence building activities
such as search and rescue exercises. Non-Arctic
states seek to exert influence through bilateral
relationships with different countries and with
indigenous populations.

SOCIAL ENVIRONMENT: Alternative Future
State; Population sharply increases as changes
in land and maritime access allow people to
move more freely across the Arctic. This
population increase further stresses scarce
resources. Increased storm intensity, rising
seas, and thawing permafrost all create
infrastructure challenges, but economic
conditions are such that industry invests in
infrastructure in local communities.
SECURITY ENVIRONMENT: Alternative Future
State; International tensions rooted elsewhere
in the world stoke Arctic territorial disputes
including over waterways and outer continental
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shelf claims. Non-Arctic states seek to exert
influence through bilateral relationships with
different countries and with indigenous
populations.
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