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About This Report

This report presents an overview of the U.S. Coast Guard’s (USCG) current and historical
role in Antarctica and characterizes how the future might change the USCG’s role in the region
using a strategic foresight workshop. In the workshop, participants from the USCG and external
subject matter experts were brought together to discuss the challenges posed by varying futures,
and they identified strategies the USCG could leverage to be better prepared for the uncertain
future. Drivers such as climate change, geopolitical tensions, and variations in Antarctic
governance might alter the USCG Antarctica presence. Through using strategic foresight, this
report presents potential strategies that experts and stakeholders agree are important for the
USCG in Antarctica regardless of the future. The insights from this report can be used by USCG
leaders as they make decisions on new investments, policy, doctrine, and other assets needed for
further engagement in Antarctica.

This report is a part of the broader strategic foresight effort, Project Evergreen VI, research
sponsored by the Office of Emerging Policy and Strategic Foresight (DCO-X), Office of the
Deputy Commandant for Operations, USCG, and conducted in the Infrastructure, Immigration,
and Security Operations Program of the RAND Homeland Security Research Division (HSRD),
which operates the Homeland Security Operational Analysis Center (HSOAC).

RAND Homeland Security Research Division

The Homeland Security Act of 2002 (Public Law 107-296, § 305, as codified at 6 U.S.C.

§ 185) authorizes the Secretary of Homeland Security, acting through the Under Secretary for
Science and Technology, to establish one or more federally funded research and development
centers (FFRDCs) to provide independent analysis of homeland security issues. RAND operates
the Homeland Security Operational Analysis Center (HSOAC) as an FFRDC for the U.S.
Department of Homeland Security (DHS) under contract 70RSAT22D00000001.

The HSOAC FFRDC provides the government with independent and objective analyses and
advice in core areas important to the department in support of policy development,
decisionmaking, alternative approaches, and new ideas on issues of significance. HSOAC also
works with and supports other federal, state, local, tribal, and public- and private-sector
organizations that make up the homeland security enterprise. HSOAC’s research is undertaken
by mutual consent with DHS and organized as a set of discrete tasks. This report presents the
results of research and analysis conducted under 70202322FDCOX0001, Evergreen VI. The
results presented in this report do not necessarily reflect official DHS opinion or policy.

For more information on HSRD, see www.rand.org/hsrd.

For more information on this publication, see www.rand.org/t/RRA3019-2.
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Summary

The goal of the strategic foresight workshop was to elucidate priorities and strategies for the
U.S. Coast Guard (USCG) in Antarctica regardless of the future. The strategic foresight
workshop brought together U.S. Coast Guard and Antarctica experts, separated them into four
different groups, and immersed each of those groups into four different potential futures with
varying economic, environmental, geopolitical, societal, and technological conditions. The
groups worked through the USCG’s potential role in the future, objectives for that role, and
strategies the USCG could implement to strengthen the USCG’s role.

The USCG has long played a role in Antarctica supporting scientific research and
maintaining a strategic presence. However, climate change and strains on the Antarctic
governance systems could change the USCG’s role in Antarctica. Longer warm periods make
conditions more favorable to tourism, fishing, and potential resource extraction, straining current
governance structures. The USCG’s role may increase for missions such as fisheries
enforcement, search and rescue, and environmental monitoring, which require enhanced
capabilities, authorities, capacity, and resources. The USCG must be prepared to operate in this
complex and harsh environment, balancing diplomatic engagement with the need to protect U.S.
interests and uphold international norms.

This report characterizes potential issues, objectives, strategies related to the future of the
USCG in Antarctica. First, we provide an overview of U.S. activities conducted in Antarctica
and the structure of the Antarctic Treaty System (ATS) to give background information on why
the USCG is involved in Antarctica and how the governance structure facilitates and limits U.S.
involvement. Then, we present the findings from a strategic foresight workshop that defined
potential USCG objectives and strategies for the Antarctica region across multiple futures.

Our research has two limitations that must be considered when understanding our results.
First, numerous stakeholders and stakeholder groups were invited to and attended the workshop,
however, our results reflect the limited number of participants who attended the workshop.
Second, during the workshop, there was some variation across breakout groups due to
differences in facilitation, the participants expertise and areas of interest, and session timing.

Key Takeaways

e The United States and USCG will maintain a presence in the Antarctic region. Climate
change will likely increase activity in Antarctica, due to longer warm periods, expanding
opportunities for USCG operations. More tourism, scientific activity, changing fishing
patterns, and increased interest in natural resource extraction could also increase the need
for USCG missions in the region.



As countries strain the Antarctic Treaty System with greater illegal, unreported, and
unregulated fishing activity, increased interest in mining/extraction, and potential military
activity, the USCG could assume a greater governance role.

Increased U.S. interest in Antarctica does not necessarily mean an increase in budgetary,
materiel, and/or personnel resources for the USCG. The USCG might have to adapt by
using technology or international partnerships to complete its missions.

Educating and engaging key stakeholders and audiences, such as the White House,
Congress, and the general public on the USCG’s role in Antarctica is integral for
continued support, particularly with the potential for expanded operations.

Infrastructure improvements like forward operating capabilities and improved
communication technology will ensure the USCG can operate to their full potential in
Antarctica and maintain an active presence.
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Chapter 1. Background

Antarctica has primarily been accessed by well-equipped scientific expeditions and the
government and industry organizations that support them. The scientific research conducted on
Antarctica plays an important role in advancing knowledge of climate change, the upper
atmosphere and space, and the ecosystems of the region.! Additionally, tourism and fishing are
common in Antarctica’s surrounding waters, providing economic value for the countries
involved.? Currently, there is increased interest in natural resource extraction as coal, oil/gas, and
iron have been found on or around Antarctica, but mining/extraction is prohibited.?

Numerous countries have expressed interest and maintain a scientific and/or commercial
presence in Antarctica and the surrounding waters. Antarctica has more than 70 research stations
that are operated by more than 30 countries.* Argentina and Russia have the most stations (13
and 10 respectively), while the United States has the highest summer population with 1,500
people due to the high volume of scientific researchers. China has been the most active in recent
years as they have built three stations since 2009, and Russia has the most icebreakers (operating
in both the Arctic and Antarctic). The number of stakeholders active in the region has increased
in recent years as climate change is prolonging the warm season.

The impacts of climate change are apparent in and around Antarctica. Between 1951 and
2018, meteorological records indicate that the mean temperature in Antarctica has increased 3°C
and the average continental ice sheet loss rate is 150 billion tons per year.>% Global sea ice levels
are also decreasing due to higher temperatures, but these changes are less dramatic in Antarctica
compared to the Arctic as it is normal for sea ice to melt back to the Antarctic coastline in the
warm season (October to March).” Additionally, climate change can cause changes in

I National Science Foundation, “4.0 Antarctica Past and Present,” webpage, NSF, undated. As of June 3, 2024:
https://www.nsf.gov/pubs/1997/antpanel/4past.htm

2 The Cove, “#KYR: Antarctica-Economy,” webpage, March 18, 2022. As of August 29, 2024
https://cove.army.gov.au/article/kyr-antarctica-economy.

3 The Cove, “#KYR: Antarctica-Economy,” webpage, March 18, 2022. As of August 29, 2024:
https://cove.army.gov.au/article/kyr-antarctica-economy.

4 ICAS, “The Antarctic Maritime Tracker: Research Stations,” webpage, November 2, 2021. As of September 25,
2024: https://storymaps.arcgis.com/stories/414c¢7¢16647c4dd384f7db901962b8d4.

>NASA, “Ice Sheets,” webpage, undated. As of August 29, 2024: https://climate.nasa.gov/vital-signs/ice-
sheets/?intent=121#:~:text=Key%20Takeaway%3 A,adding%20t0%20sea%20level %20rise.

6 Stokes, C.R., N.J. Abram, M.J. Bentley, “Response of the East Antarctic Ice Sheet to Past and Future Climate
Change,” Nature 608, 275-286 (2022). https://doi.org/10.1038/s41586-022-04946-0.

"NSIDC, “Sea Ice,” webpage, undated. As of August 29, 2024: https://nsidc.org/learn/parts-cryosphere/sea-ice.


https://www.nsf.gov/pubs/1997/antpanel/4past.htm
https://cove.army.gov.au/article/kyr-antarctica-economy
https://cove.army.gov.au/article/kyr-antarctica-economy
https://storymaps.arcgis.com/stories/414c7c16647c4dd384f7db901962b8d4
https://climate.nasa.gov/vital-signs/ice-sheets/?intent=121#:~:text=Key%20Takeaway%3A,adding%20to%20sea%20level%20rise
https://climate.nasa.gov/vital-signs/ice-sheets/?intent=121#:~:text=Key%20Takeaway%3A,adding%20to%20sea%20level%20rise
https://doi.org/10.1038/s41586-022-04946-0
https://nsidc.org/learn/parts-cryosphere/sea-ice

biodiversity on and near the Antarctic continent.® Moreover, the longer warm seasons mean more
tourism and scientific efforts, but could also mean more illegal, unreported, and unregulated
fishing (IUUF), a substantial threat to marine living resources.

The ATS is the dominant governance regime for the region.’ It protects scientific
exploration, prohibits military activity on the continent, freezes territorial claims, establishes
environmental standards for land and sea, and bans resource extraction.'® The ATS designates
Antarctica as a zone for peaceful cooperation, but the lack of clear legal boundaries and the
potential for resource exploitation have heightened international interest. Countries such as
Russia and China are expanding their presence, raising concerns about future territorial claims
and the potential for “gray zone” conflicts.!! For the purpose of this report, the gray zone is
defined as: “an operational space between peace and war, involving coercive actions to change
the status quo below a threshold that, in most cases, would prompt a conventional military
response, often by blurring the line between military and nonmilitary actions and the attribution
for events.”1%13

The USCG has conducted missions in the Antarctic region since the 1940s, primarily
supporting scientific research.!*!> Given the increasing activity and environmental changes in the
region, the USCG should consider preparing to adapt its Antarctic missions and activities. The
increase of [UUF or aggressive behaviors toward other vessels as other countries increase their
presence could require USCG intervention to uphold and enforce the ATS. Increased tourism
could also further expand the need for USCG search and rescue (SAR), law enforcement

8 Siegert, M.J., M.J. Bentley, A. Atkinson, T.J. Bracegirdle, P. Convey, B. Davies, R. Downie, A.E. Hogg, C.
Holmes, K.A. Hughes, M.P. Meredith, N. Ross, J. Rumble, and J. Wilkinson, “Antarctic Extreme Events,” Frontiers
in Environmental Science 11:1229283, 2023. doi: 10.3389/fenvs.2023.1229283.

9 Secretariat of the Antarctic Treaty, “The Antarctic Treaty,” webpage, undated. As of August 29, 2024
https://www.ats.aq/e/antarctictreaty.html.

10 Secretariat of the Antarctic Treaty, “The Antarctic Treaty,” webpage, undated. As of August 29, 2024
https://www.ats.ag/e/antarctictreaty.html.

1 Black, Marigold, Benjamin J. Sacks, Peter Dortmans, Jade Yeung, Scott Savitz, Scott R. Stephenson, Abbie
Tingstad, Stephanie Pezard, Nicolas Jouan, and James Black, Antarctica at Risk: Geostrategic Maneuvering and the
Future of the Antarctic Treaty System. Santa Monica, CA: RAND Corporation, 2023. As of July 24, 2024:
https://www.rand.org/pubs/research_reports/RRA2465-1.html.

12 The inherent ambiguity of the “gray zone” makes it difficult to define. We chose this definition as it aligns with
the gray zone tensions in Antarctica surrounding the change in status quo, pushing the limits of military versus non-
military action in a space where military action in prohibited.

13 Morris, Lyle J., Michael J. Mazarr, Jeffrey W. Hornung, Stephanie Pezard, Anika Binnendijk, and Marta Keep,
Gaining Competitive Advantage in the Gray Zone: Response Options for Coercive Aggression Below the Threshold
of Major War, RAND Corporation, RR-2942-OSD, 2019. As of September 25, 2024:
https://www.rand.org/pubs/research_reports/RR2942 html

14ys. Department of Defense, “Chronology of U.S. Coast Guard Polar and Ice Operations,” 2017, website, as of
April 6, 2024: https://media.defense.gov/2017/Jun/25/2001768438/-1/-1/0/USCGPOLARICEOPSCHRON.PDF.

15 National Science Foundation, “4.0 Antarctica past and Present,” webpage, NSF, undated. As of June 3, 2024:
https://www.nsf.gov/pubs/1997/antpanel/4past.htm
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missions, and marine casualty investigations.!® The USCG has strengths in its unique capabilities
and authorities for SAR, fisheries enforcement, and environmental protection. However, these
missions require sustained budgetary, material, and personnel resources, and a strategy for how
the USCG will address these and be prepared to respond in the future.

What Activities Does the United States Conduct in Antarctica?

The formal Antarctic strategy of the United States is based on four principles: to recognize
no foreign territorial claims, to reserve the right to participate in any future uses of the region, to
maintain Antarctica for peaceful purposes only, and to ensure free access for scientific
investigation and other peaceful pursuits.!” Further, a 2024 National Security Memorandum
defines four main environmental goals: to protect the environment and associated ecosystems in
the Antarctic region, to preserve opportunities for scientific research and understand the effect
global change has on Antarctica, to maintain the region in international cooperation reserved for
peaceful purpose, and to assure protection and conservation of living resources.'®

Several U.S. civilian and government departments are actively engaged in Antarctica, in
addition to the USCG. The National Science Foundation’s (NSF) United States Antarctic
Program (USAP) manages the nation’s interests in Antarctica.!®?* The U.S. Department of State
leads the U.S. delegation, including USCG representatives, to the annual Antarctic Treaty
Consultative Meeting (ATCM), where issues related to the ATS are managed.?! In addition, the
U.S. Air Force provides airlift support to and within Antarctica, and the National Oceanic and
Atmospheric Administration monitors and studies Antarctic marine living resources and
ecosystems.??

16 The Netherlands and New Zealand, “Proactive Management of Antarctic Tourism: Time for a Fresh Approach
Discussion document for the International Workshop on Antarctic Tourism”, Rotterdam, April 2019.

17U.S. National Science Foundation, “U.S. Policy for Antarctica,” webpage, undated. As of August 29, 2024:
https://www.nsf.gov/geo/opp/antarct/uspolicy.jsp

18 The White House, “Biden-Harris Administration Announces New Actions to Ensure Environmental Protections
of the Antarctic Region,” Factsheet, May 17, 2024. As of May 28, 2024: https://www.whitechouse.gov/briefing-
room/statements-releases/2024/05/17/fact-sheet-biden-harris-administration-announces-new-actions-to-ensure-
environmental-protections-of-the-antarctic-region/.

19 United States Antarctic Program, “United States Antarctic Program,” webpage, undated. As of August 29,2024
https://www.usap.gov/

20 U.S. National Science Foundation, “United States Antarctic Program,” webpage, undated. As of May 28, 2024:
https://www.nsf.gov/geo/opp/antarct/usap.jsp

2lus. Department of State, “Antarctic Region,” webpage, Office of Ocean ad Polar Affairs, undated. As of August
29,2024: https://www.state.gov/key-topics-office-of-ocean-and-polar-affairs/antarctic/

22 National Oceanic and Atmospheric Administration, “Antarctic Ecosystem research Division, Southwest Fisheries
Science Center,” webpage, undated. As of May 28, 2024: https://www.fisheries.noaa.gov/about/antarctic-ecosystem-
research-division-southwest-fisheries-science-center
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The United States has the largest scientific program in Antarctica with three year-round
stations: McMurdo Station, the largest site; Amundsen-Scott South Pole Station, the only south
pole station; and Palmer Station on the Antarctica Peninsula.?* The NSF and USAP support
research in a wide range of scientific disciplines.?* USAP also supports the Antarctic Treaty by
encouraging cooperation with other countries and maintaining an active presence in the region.?®
The USCG currently provides numerous services for Operation Deep Freeze, the joint U.S.
Department of Defense (DoD) mission that supports the USAP. The USCG’s Polar Star cutter
breaks open the channel into McMurdo Sound before the annual arrival of resupply ships, escorts
the ships in and out of the sound, delivers fuel and other logistical support, and provides
scientific research support.?® In 2024, the 48-year-old cutter, which used to alternate with its
sister ship, Polar Sea, until it went out of service in 2010, spent 138 days in Antarctica. The
USCG’s icebreaking capabilities are necessary for conducting scientific endeavors and
participating in inspections as specified by the ATS. The DoD and NSF reimburse the USCG for
each day of assigned operations. Additional logistical support provided by the DoD includes
strategic inter-theater airlift, tactical intra-theater airlift and airdrop, aeromedical evacuation
support, SAR, sealift, and port cargo handling.?” The USCG, as the primary naval presence and
U.S. maritime law enforcement in the region, also ensures compliance with marine pollution
laws, monitors activities to protect the Antarctic environment, maintains a watch on I[UUF, and
coordinates SAR.?%%

23 U.S. National Science Foundation, “United States Antarctic Program,” webpage, undated. As of May 28, 2024:
https://www.nsf.gov/geo/opp/antarct/usap.jsp

24 The White House, “Biden-Harris Administration Announces New Actions to Ensure Environmental Protections
of the Antarctic Region,” Factsheet, May 17,2024. As of May 28, 2024: https://www.whitehouse.gov/briefing-
room/statements-releases/2024/05/17/fact-sheet-biden-harris-administration-announces-new-actions-to-ensure-
environmental-protections-of-the-antarctic-region/

23 United Sates Antarctic Program, “About the Program,” webpage, undated. As of August 29, 2024:
https://www.usap.gov/abouttheusap/

26 United States Antarctic Program, “About USAP Participants,” webpage, undated. As of August 29,
2024:https://www.usap.gov/aboutusapparticipants/

27 United States Coast Guard News, “U.S. Coast Guard Cutter Polar Star completes Operation Deep Freeze 2024
mission, departs Antarctica,” Press Release, February 23, 2024. As of August 29, 2024:
https://www.news.uscg.mil/Press-Releases/Article/3685914/us-coast-guard-cutter-polar-star-completes-operation-
deep-freeze-2024-mission-d/

28 The Antarctic Treaty, opened for signature December 1, 1959, 402 U.N.T.S. 71, entered into force June 23, 1961.;
Congressional Research Service, “Environmental Activities of the U.S. Coast Guard,” August 18, 2011.

29 Tingstad, Abbie, Lawson Brigham, Tony Russell, and William Muntean. Antarctica is a long way from becoming
a contested space, the Coast Guard has a role ensuring it doesn’t. February 2024. https://uscga.edu/wp-
content/uploads/2024/10/Polar_Insight O2 24 Antarctic-Governance-Overview-and-Forecast.pdf
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What Is the Current Governance Structure?

The Antarctic Treaty has guided continental governance since 1961 and has no formal
expiration.’® Through the Antarctic Treaty, Antarctica is designated as a scientific preserve
intended for peaceful purposes and prohibits military activity on the continent.3! The treaty has
14 articles and is signed by 57 countries, including the United States, Russia, China, and the
United Kingdom.?? Seven signatory countries—Argentina, Australia, Chile, France, New
Zealand, Norway, and the United Kingdom—claim territorial sovereignty over parts of
Antarctica, but these claims are frozen under the ATS.* Since the original Antarctic Treaty,
additional conventions, protocols, and commissions have been signed to form the ATS (Figure
1.1). The treaty system is managed through the ATCM, an annual meeting attended by
representatives from all signatory countries where decisions about the implementation of the
treaty and its protocols are made.>*

30 Secretariat of the Antarctic Treaty, “The Antarctic Treaty,” webpage, undated. As of August 29, 2024:
https://www.ats.aq/e/antarctictreaty.html

31 Secretariat of the Antarctic Treaty, “The Antarctic Treaty,” webpage, undated. As of June 3, 2024:
https://www.ats.aq/e/antarctictreaty.html

32 The Antarctic Treaty, opened for signature December 1, 1959, 402 U.N.T.S. 71, entered into force June 23, 1961.
33 Secretariat of the Antarctic Treaty, “About,” webpage, undated. As of May 28, 2024:
https://www.ats.aq/e/antarctictreaty.html

34 Secretariat of the Antarctic Treaty, “ATCM and Other Meetings,” webpage, undated. As of May 28, 2024
https://www.ats.aq/e/atcm.html
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Figure 1.1. Antarctic Treaty System Timeline®’

Commission for Convention on
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Measures for the for the of Antarctic Antarctic Mineral
Conservation of Conservation Marine Living Resource
Antarctic Fauna  of Antarctic ~ Resources ) Activities
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Broadly, the treaty aims to prevent harm to the region’s air quality, climate, environmental
conditions, water quality, and species.*® Two sections of the ATS are of particular interest to
USCG activities in region. First, the Commission for the Conservation of Antarctic Marine
Living Resources (CCAMLR), signed in 1980 and enacted in 1982.37 The commission was
established to preserve marine life in and around Antarctica, mainly by preventing overfishing.*®
Second, the Madrid Protocol on Environmental Protection, which was signed in 1991, enacted in
1998,%° and is up for potential review in 2048.4° The Madrid Protocol protects the region’s
environment, ecosystems, and surrounding waters and prohibits all activities related to mineral

35 CCAMLR is up for potential review in 2048

36 protocol on Environmental Protection to the Antarctic Treaty, opened for signature October 4, 1991, 30 I.L.M.
1455 (1991), entered into force January 14, 1998.

37 Convention on the Conservation of Antarctic Marine Living Resources, opened for signature May 20, 1980, 1329
U.N.T.S. 47, entered into force April 7, 1982.

38 Convention on the Conservation of Antarctic Marine Living Resources, opened for signature May 20, 1980, 1329
U.N.T.S. 47, entered into force April 7, 1982.

39 Protocol on Environmental Protection to the Antarctic Treaty, opened for signature October 4, 1991, 30 I.LL.M.
1455 (1991), entered into force January 14, 1998.
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resources except for scientific research. Any amendment during the potential review of the
Madrid Protocol would require consensus among the parties.

There are several points of tension among the parties to the ATS that could complicate law
enforcement in the region.*! For example, several countries have made overlapping territorial
claims in Antarctica; while currently frozen under the ATS, these claims contribute to legal
ambiguity and the potential for conflict. Further, there is increased interest in mining, particularly
by Russia and China, despite the restrictions in the Madrid Protocol.*? There is also tension and
conflict over IUUF, restricted under CCAMLR, as overexploiting fisheries in the Southern
Ocean continues and is threatening fragile ecosystems.** Additionally, Antarctica is highly
susceptible to gray zone conflicts as the ATS does not have an official enforcement mechanism
if regulation is broken, and other enforcement pathways (e.g., the International Court of Justice),
have not been tested. As a result, countries could exploit loopholes in the ATS to bend or break
the rules.** Furthermore, countries that have not signed the ATS are not subject to its provisions.
This includes Iran, which recently staked a territorial claim and intends to construct a permanent
base.*®

Increased interest in Antarctica for economic gains from resource extraction, fishing, and
tourism or for potential military use will likely stress the current governance structures and
potentially increase demand for the USCG to help with enforcement, SAR, and international
engagement. The USCG is well-positioned to help with increased U.S. presence in Antarctica
due to their current icebreaking efforts and enforcement and international engagement
experience. However, it is unclear how changes in the economy, environment, geopolitics,
society, and technology could shape the future USCG’s roles in Antarctica. Subsequently, it is
difficult for the USCG today to strategize around and invest in Antarctica. To help clarify the
future role of the USCG in Antarctica, we conducted a strategic foresight workshop with the goal
of identifying USCG Antarctica strategies that work across variations of the future.
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Chapter 2. A Workshop on the U.S. Coast Guard and Antarctica

We conducted a scenario-based, multiphase, two-day workshop to characterize the
challenges the USCG faces in the region and then identify objectives and strategies for the
USCG in Antarctica. Participants were 35 senior Coast Guard personnel and Antarctica subject
matter experts from other organizations, such as the U.S. State Department, the NSF, and other
nonprofit, academic, and government organizations. The participants were split into four groups,
with a mixture of expertise in each group so USCG personnel, federal government employees,
non-profit workers, and scientific experts were split across rooms. Each group was then assigned
and immersed in one of four future scenarios set in 2045, with varying economic, environmental,
geopolitical, societal, and technological conditions.

Workshop Methods

The four 2045 scenarios used in the workshop were designed to provide a set of different, but
plausible conditions that represent the uncertainty of the future. The scenarios each have varying
economic, geopolitical, climate, societal, and technological drivers that influence the future
world. Full details of the scenarios are in Ziegler et al., 2024.#¢ Prior to the workshop, we used
the varying drivers (e.g., a strong or worsening U.S. economy and a stable or worsening climate)
from each full scenario in the report and tailored specific details about the happenings in
Antarctica in each scenario. These details were provided as readaheads before the workshop, and
each team was assigned one scenario at the workshop (the scenario readaheads are in the
Appendix A; Group A=Scenario A, Group B=Scenario B, etc.).

The first day started with a plenary that provided an overview of the material in the
background section of this report. Then, participants split into the four groups, were assigned
their scenario, and participated in six strategic foresight exercises. Each exercise was designed
with a distinct goal and to generate a specific output:

1. Build a concept map that defines and scopes the challenges and identified key
stakeholders relevant to the USCG in Antarctica. This exercise builds an understanding
of the problems and downstream effects posed by the scenario conditions. For example, a
strong U.S. economy may cause the USCG budget to increase, allowing for new
icebreakers and a stronger presence in Antarctica.

46 Ziegler, Michelle D., Abbie Tingstad, Katherine Anania, Aaron C. Davenport, Rebecca Tisherman, Scott Savitz,
Michael E. Linick, Susan A. Resetar, and Melissa Bauman, Back to the Future: A Refresh of Future Scenarios for
Project Evergreen Strategic Foresight Activities, Homeland Security Operational Analysis Center operated by the
RAND Corporation, RR-A2992-1, 2024. As of September 23, 2024:
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2. Conduct a strengths, weaknesses, opportunities, and threats (SWOT) exercise that
translates the realm of the possible from the concept map into priorities for the USCG
and where the USCG plays in this space.

3. Create a hierarchy of objectives starting from main national objectives relevant to the
focal area and down to specific and measurable subobjectives that articulate the goals for
the USCG within the focal area.*” Groups vote on their top seven main objectives
intended to reflect what the Coast Guard aims to achieve in Antarctica.

4. Define strategies the Coast Guard could use to meet the previously defined main
objectives and narrow the list to seven preferred strategies. Strategies are a composite of
measurable actions the Coast Guard could take, and the capabilities and resources needed
to pursue them. Strategies could meet multiple main objectives and not all objectives
matched with strategies (End of Day 1).

5. Define what success means for each scenario. Groups discuss what indicators could be
used to measure success of a strategy at addressing an objective.

6. Assess how effective the previously proposed strategies would be at meeting their
objectives. Participants use qualitative rankings (high, medium, low) to rate each strategy
and then justify their ratings through a pro-con list. Participants also evaluate the highest
rated strategy for each main objective to determine if specific objectives were likely not
to be achieved if the overall highest score strategies were to be pursued. Finally,
participants refine the path forward for the Coast Guard in each scenario.

At the end of each day, every group presented an overview of their findings from the
exercises. Day 1 briefs focused on the objectives and strategies developed. Day 2 briefs reviewed
how each group evaluated their strategies against their objectives.

Following the workshop, we compiled and processed the results. First, we consolidated the
concept maps to highlight the primary themes. An example concept map is shown in Appendix A
(Figure A.2). We then identified common themes in the concept maps and compared the themes
to the SWOT exercise results to identify the major themes discussed in this work. Then, we
categorized objectives and strategies and compared the categories to the identified themes.

As a final analysis, we used a multicriteria decision analysis (MCDA)* approach to
determine which strategies were the most feasible and effective to meet priority USCG
objectives for each scenario The qualitative rankings from the sixth exercise were converted to a
numerical scale: high as 3, medium as 2, and low as 1. Two scores were generated for each
strategy, effectiveness and feasibility, and then combined for a final score. We then compared
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highest scoring strategies across scenarios to determine if there were any similarities or
differences. Common strategies across scenarios indicate priorities for the USCG as these
strategies resulted regardless of future economic, environmental, societal, technological, or
geopolitical drivers.

The Possible Futures of the USCG in Antarctica

Guided by the different scenarios and a 20-year time horizon, the four different groups
developed a concept map to identify and better understand the issues that might affect the USCG
in Antarctica by 2045. The issues were framed by five overarching drivers in each scenario:
geopolitics, economy, society, climate, and technology. Groups developed factors in their future
scenario that represent problems, stakeholder concerns, or relevant elements of the scenario to
the USCG in Antarctica. The concept maps developed by groups contained a large amount of
information; we have documented the main points in Appendix A (Figure A.2).

In the concept map exercise, groups discussed future implications regarding the future of the
ATS, natural resource extraction, and IUUF around Antarctica. Participants in Group A
predicted that the U.S. would continue to play an active presence in Antarctica that would need
to engage with new partners, support growing industries, and develop new technologies. In
Group B, China’s strong global presence could lead to an increase in more Chinese Antarctic
research stations, which could then lead to China influencing the future ATS. Group B thought
that the ATS would be changed to allow mining in and/or around Antarctica. Greater Chinese
presence in Antarctica could also lead to more IUUF and krill populations collapsing, threatening
Antarctic biodiversity. Similarly, Group C thought that krill populations could be threatened due
to advanced technology in this future, causing an increase in Al-powered fishing vessels. In
Group D, a slow U.S. economy paired with China and Russia strengthening indicated that the
USCG would still be needed in Antarctica but would have to rely on technology to maintain
presence. Group D also felt that the ATS would struggle to maintain order and that countries
would try to claim land and have a military presence.

The possible futures and issues regarding the ATS, mining, and fishing then informed the
working session on strengths, weaknesses, opportunities, and threats regarding the USCG in
Antarctica. Groups used the concept maps as a basis for identifying the strengths of USCG to
tackle these potential future issues, weaknesses that could inhibit USCG abilities, and the
opportunities and threats faced by the USCG involving this region. For strengths, the USCG’s
political, historical, and operational experience in the environment, geographic presence,
flexibility, and international engagement missions all indicate that it will play a key role in
Antarctica in the future. Common weaknesses were a lack of physical assets (e.g., one
icebreaker), lack of Antarctic strategy and policy, and budget constraints. To overcome these
weaknesses and play off its strengths, the USCG could find expanded opportunities to operate in
Antarctica due to climate change, and it could help craft new strategies and policies. In addition,
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the potential weakening of the ATS could create opportunities for the USCG to help with
enforcement and international relations. The most common threats discussed were the lack of
resources for USCG in Antarctica and the changing landscape both with climate change and
politically. Overall, the varying futures all created common threads that could threaten the future
of the ATS and create the need for increased USCG presence.

What Objectives and Strategies Should the U.S. Coast Guard Pursue in
Antarctica?

Once workshop participants outlined the USCG’s strengths, weaknesses, opportunities, and
threats, they were asked to define objectives that articulate the goals for the USCG in Antarctica
(Figure 2.1). The differing drivers in scenarios led to very specific objectives within the groups.
For example, “uphold international rules and norms” was an objective for Group B because they
felt that the increased presence of countries in the Antarctic region, including the U.S.,
threatened the ATS. Similarly, Group A also prioritized “maintain rules-based international
order” because of Russia’s global presence and climate change potentially causing increased
ITUUF due to changing habitats and longer summers. In Group C, they also discussed an increase
in I[UUF due to a larger global population stressing resources. Group C decided on the objective
“increase and optimize presence in Antarctic region” as the USCG could be present in the region
to assist in fisheries enforcement. For Group D, the sluggish economy and inability for the U.S.
to keep up with China led to objectives that were particularly strategic to maintain a presence and
safeguard U.S. interests in the region. Even with a sluggish economy, Group D decided that the
U.S. would still invest money in the Antarctic region, but that the objective “develop unity of
effort” would help leverage existing capabilities while strategically investing in new ones. After
the workshop, our analysis found that all of the objectives fell into four overarching themes: 1)
increase international partnerships and enhance cooperation, 2) rethink the USCG structure and
establish plans/priorities, 3) invest in USCG efforts in Antarctica (i.e., workforce, training, and
technology), and 4) increase the USCG presence in the region (Figure 2.1).
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Figure 2.1. Objectives for the U.S. Coast Guard in the Antarctic Region
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Across the groups, participants noted how high-level infrastructure and policies (e.g.,
establishing a USCG Antarctic plan) were needed to achieve any objectives in the region.
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Therefore, these objectives tended to fall outside of normal USCG missions, as the USCG needs
to build presence and capabilities in the region. The objectives across different future scenarios
elucidate similar trends for how Antarctic experts and USCG leaders prioritize goals for the
USCG and Antarctica. Specific USCG actions in the objectives ranged from investing in the
workforce and technology to enhancing maritime domain awareness and increasing the USCG
participation in DoD’s exercises. Increased presence was another theme, as most participants felt
that the USCG is well-situated to help with any increased tensions, enforcement, or rescue needs
in the region; however, a larger presence is needed for those capabilities. In addition, the current
organizational structure of the USCG may not be the most effective for Antarctica-specific
efforts, so participants prioritized goals for changing some of the basic USCG structure. Most
teams agreed that broader U.S. goals are also needed to support an increased USCG Antarctic
effort, including international engagement and cooperation. When asked how these objectives
match to current USCG missions, several teams stated that the objectives needed to increase
engagement and presence in the Antarctic region are still so high level (e.g., building
partnerships) so the missions are too specific for the current needs.

After the USCG objectives for Antarctica were established, workshop participants were then
asked to define strategies for the USCG within the context of their future scenario (Figure 2.2).
Strategies did not have to align to a specific objective, but participants were asked to keep
objectives in mind as they defined strategies. Participants defined strategies in two parts—the
actions the USCG should take, and the resources and capabilities needed to take that action. Each
group combined the two steps to create a complete strategy with an action and a
resource/capability. Finally, participants scored each strategy (high, medium, or low) defined
within their group based on the feasibility and impact it would have on each objective.
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Figure 2.2. Strategies for the U.S. Coast Guard in the Antarctic Region

Group A Group B Group C Group D
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Note: DCO-I = U.S. Coast Guard Office of International Affairs; C51 = Command, Control, Communication, Computer,
Cyber, and Intelligence
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During processing the results, we found that the USCG strategies identified by participants
fell into four distinct categories: public education, outreach, and international relations; budget
and financing; Coast Guard organization and strategy; and infrastructure and capability
improvement strategies (Figure 2.2). The qualitative rankings from each scenario were converted
to a numerical scale (e.g., high = 3). Then, the combinations were compared to conduct a
robustness check and identify how the top ranked strategies varied within and between groups.
Additional details on the identified strategies rank based feasibility versus effectiveness are
included in Appendix A (Figure A.3).

The highest-scoring strategies across all objectives were in the public engagement, education,
and international relations category. Groups A and C stated that informing the public and
important stakeholders about the USCG in Antarctica would continue or increase their support.
Every group agreed that new technological developments would need to be implemented and
personnel trained to facilitate the USCG presence. Concerns over workforce numbers and
capabilities were a common thread, with teams advocating for more training and incentives for
polar careers. Groups B and D agreed that the development of an Antarctic Coast Guard forum
was necessary to share ideas and collaborate in the future.

The lowest-scoring strategies across all groups involved infrastructure and capability
improvements. Because the infrastructure and capability strategies tend to be very specific, they
might not meet all objectives, or they are expensive and therefore not very feasible. Differing
results, primarily in feasibility, may reflect the contrasting scenarios descriptions of a future with
variations in funding and geopolitical tensions. Organizational strategy scored higher in
feasibility than infrastructure improvements. This could be due to groups stating that even in a
scenario where the U.S. economy is thriving, participants were skeptical that the USCG’s budget
would increase, particularly for presence in Antarctica. Furthermore, one group expressed
concern that the Coast Guard’s tendency to focus on the current state may require updated
authorities to shift its long-term strategy. Likewise, another group with a similar international
outlook, but better funding scenario, felt that clear national guidance and international
partnerships would legitimize additional infrastructure investments. Finally, another group
expressed concern that prioritizing Antarctica over other existing priorities risked reputational
impact to the service.

The strategies across scenarios, like the objectives, focused on high-level capabilities to gain
more funding, people, and interest in the Antarctic regions. Participants agreed that the USCG
could be called on to perform several tasks due to its unique experience and capabilities with
futures needs such as fisheries enforcement, SAR, and international relations.

Workshop Conclusions

Across different futures with varying economic, environmental, societal, geopolitical, and
technological drivers, common issues, objectives, and strategies indicate priorities for the USCG
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today in Antarctica. Notably, all workshop groups envisioned the United States maintaining an

active presence in the region. Below are cross-cutting results across all potential futures:

There is a potential lack of budgetary, materiel, and personnel resources to
accomplish increased needs for USCG involvement. All groups discussed the
uncertainty around securing what the USCG would need to successfully complete
missions in the Antarctic. Resource limitations could mean depending on future
technology or international partnerships to continue missions in Antarctica.

Climate change will likely increase the need for USCG operations. As climate change
prolongs the warmer months, more tourism and scientific work could necessitate more
search and rescue operations. Recruiting, training, and maintaining a workforce with the
skills to carry out USCG missions in Antarctica is a challenge, particularly with climate
change. Currently, the USCG personnel and resources engaged in missions in the
Antarctic are also used in the Arctic. As the impacts of climate change increase, the
seasons of activity in the Antarctic will overlap more with those in the Arctic, further
straining personnel, equipment, and other resources. Consistently strained resources will
likely continue to inhibit the USCG’s presence.

The USCG could assume a greater governance role regardless of the degree of
international compliance with the ATS. All groups discussed potential increase in gray
zone tensions as a driver for other activities in the region. The USCG role is expected to
include enforcement of [UUF and other activities. The USCG is well-suited to help
enforce ATS rules due to their experience with fisheries enforcement, environmental
protection, and international engagement.

Education and outreach strategies for increasing investment and buy-in from the
White House, Congress, and the public regarding USCG activities in the region are
needed. Strategies for educating key audiences and engaging key leadership were seen as
initial steps toward gaining more resources. In addition, participants saw developing an
Antarctic Coast Guard Forum as a necessity to share ideas and foster future collaboration.
Increasing awareness in Congress about what the USCG needs to support U.S. interests
in the region and training to prepare USCG staff for expanded missions there will be
crucial.

Infrastructure improvements, such as forward operating capabilities and improving
communication and data system technology, would help establish and maintain the
USCG?’s presence in the region. Proposed infrastructure improvements included:
enhancing the polar operations division aircraft capabilities by expanding rotary- and
fixed-wing polar aircraft assets, updating shipbuilding approaches, better equipping
forward locations for repair and maintenance capabilities, and expanding permanent
regional infrastructure.

The USCG role in Antarctica will shift as the impacts of climate change continue to change

the landscape around the region, geopolitical interests strain the ATS, and technological

advances make Antarctica more accessible. This report offers insights from key stakeholders in

the USCG and Antarctica on how the USCG can strategize to tackle future engagement and

1ssues in Antarctica.
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Appendix A. Workshop Materials

This appendix contains additional details from the workshop methods and results, including:

the scenario details sent as read-aheads to the participants, generalized concept maps from each

group, and the MCDA results that determine which strategies were the most feasible and

effective.

Workshop Scenario Read-Aheads

Information on each future world was sent to workshop participants prior to the workshop:

Scenario A

Economy: The U.S. eyes Antarctic seabed mining opportunities amidst concerns over
long-term viability of energy solutions.

Climate: With the U.S. deprioritizing climate change, temperatures continue to rise
and ice sheets are shrinking.

Geopolitics: NATO countries push the U.S. to recognize their Antarctic claims, as
non-NATO countries double down on their claims.

Society: Declining birthrates and increased use of Al in the workplace causes a
decrease of scientific researchers in Antarctica.

Technology: Fiber, cellular, and quantum communications connect the world like
never before, 5G Technology deployed for all remaining remote areas.

Scenario B

Economy: The U.S. economy stagnates due to slow adaptation of green technology.
China and the U.K. dominate seabed mining sectors.

Climate: The U.S. never developed a coherent climate strategy. There is less and less
ice in the polar regions.

Geopolitics: The U.S. increases its South American presence. Competition for
Antarctic resources lead to tense standoffs and a potential for conflict in the southern
cone.

Society: The third wave of The Great Resignation is hitting workforces in all sectors.
Technology: The U.S. research and development budget is redirected towards
defense as Russian cyber threats increase.

Scenario C

Economy: U.S. economy is strong due to the green energy transition. Many countries
successfully reach carbon neutrality by 2035.

Climate: The rate of sea ice melting has slowed, and extreme weather events are
more infrequent.

Geopolitics: U.S. — NATO allied relations struggle in the context of increasing
competition in the polar regions.
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Society: Despite an increase in birth rates, lack of caregiving options and an increase
of autonomous job aids result in citizens leaving the workplace .

Technology: The U.S. neglects infrastructure development to focus on automation,
recycling innovations, and undersea mining.

Scenario D

Economy: The U.S. economy is recovering from its rapid energy transition to
renewables and considers an increased polar presence to obtain needed materials for
its green transition.

Climate: The U.S. invests in domestic infrastructure as extreme weather has become
“the new norm,” and climate change concerns intensify.

Geopolitics: The U.S. prioritizes an “Americas Strong” strategy. Law enforcement
and environmental agencies worry as China increases fishing and seabed mining
around the Antarctic.

Society: Al jobs increase the feelings of isolation and loneliness for small research
teams in Antarctica. A mental health crisis surges across sectors.

Technology: Great leaps in technological advancement help manage complex supply
chains through the use of Al
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Workshop Concept Maps

Figure A.1. Workshop Concept Map, Group A

Climate/Environment Geopolitics —
:Inct_regsg&:n Russian ol not beholden to
GRlERES SDO tl:1 10! i) € [ extraction in the treaty
Increased outhern Ocean Southern Ocean obligations
- damage to
Changes to fish infrastructure
USCG presence GEISES — NATO tension
required at the - increases
homeland due Ingrease n R Other countries
e volatile weather Russia leaves leave the ATS
chaﬁgce“xpgcts conditions ATS and claims
f Antarctic
" / territory
Climate change Strategic
U.S. still struggles with budget impacts have competition
due to increase climate worsened increasing
change impact costs
What are the
problems and events Technological Increasing Changes
U.S. economy is et advancementis —» demand forrare % tothe
USCG budget strong you see om_:umng '2 increasing earth elements ATS
for international Antarctica in 20457 /
engagement is
stagnant Non-state Birthrate is Increasing
actors increase declining demand for
Economy power at
Antarcti
tarctic bases USCG presence
Decreasing needed to
USCG workforce enrorce
regulations
Decreasing U.S. numbers €
scientific
researchers in I - Technology
Antarctica ncreasing
USCG uses unmanned
. technology tofill |_—| systems around
Society in workforce Antarctica
gaps
Figure A.2. Workshop Concept Map, Group B
Climate/Environment Increased demand Increase in
USCG inspections and pollution and
enforcement
Krill ecosystem Increased GEED U
collapse competition for \
ATA resources
Increased ”
USCG year- Increasing IUUF interest in land Geopolitics
round Ocean ecosystems and seabed
presence become more fragile mining China is dominant
T~ Land and sea ':n?IreaS|ng Resenceland
Sea level rise and subsidence ice decreases GEIBIZES 1 controls regional
" the ATS ports
threaten ATA stations \ \
o Climate change -

Funding is diverted to impacts have Strategic -
recovery from am—— competition  Increasing
mitigation and increasing llmportaqce of

prevention projects international
What are the partnerships

U.S. Congress

U.S. economy is
stagnant and PRC

problems and events
you see occurring in

Technological
advancement is

(Argentina,
Australia, Chile)

R . declining
decreases the economy is growing oo 3
federal budget Antarctica in 20457
Reliance on
Foonomy i mtatons forslgn
I imitati
challenges, Increased mpactUs [ X (0000
Increased interest in declining \ outsourcing of competitiveness cyber risk and
Antarctica tourism birthrate US goods and spying
L Workforce is services \ J
less skilled or /
ez UECE prepared Decreasing USCG fli;srer;g: 271 iT)CyZTZ: ;Z
focus on SAR D workforce meet demands
numbers
Technology

Society

19



Figure A.3. Workshop Concept Map, Group C
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Multicriteria Decision Analysis

Figure A.5. Multicriteria Decision Analysis Results.
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NOTE: Figure A.5 shows how strategies rank based on their scores of for feasibility (y-axis) versus effectiveness (x-
axis). Dots in the top and right of each graph are considered to best meet the set of objectives for that group. Dots

are color coded based on the strategy categories identified in Figure 2.2.
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Abbreviations

ATCM
ATS
CCAMLR
DoD
DHS
FFRDCs
HSOAC
HSRD
IUUF
NATO
NSF
USCG
USAP

Antarctic Treaty Consultative Meeting

Antarctic Treaty System

Commission for the Conservation of Antarctic Marine Living Resources
Department of Defense

Department of Homeland Security

Federally Funded Research and Development Centers
Homeland Security Operational Analysis Center
Homeland Security Research Division

licit, Unregulated, and Unreported Fishing

North Atlantic Treaty Organization

National Science Foundation’s

U.S. Coast Guard

United States Antarctic Program
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