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In 2008, five Arctic Ocean coastal states met in llulissat, Greenland, and issued a short political
declaration with an outsized ambition: prevent an emerging “scramble for the Arctic” by
insisting that the existing law of the sea was sufficient. The llulissat Declaration reframed the
region as governable through established rules—especially the United Nations Convention on
the Law of the Sea—rather than through a new, Antarctic-style treaty. For a time, this helped
anchor expectations: boundary questions would be handled by legal process; cooperation
would expand around safety, environment, and science; and sovereignty and sovereign rights
would remain the organizing grammar. Since then, the Arctic has changed faster than its
institutions. Accelerating sea-ice loss has altered access, risk, and economic incentives, while
permafrost thaw, ecosystem shifts, and pollution pressures have intensified environmental
stakes. At the same time, strategic competition has returned, constraining cooperation and
reintroducing security logics that the Illulissat moment sought to keep in the background. This
paper explains the declaration’s purpose, the UNCLOS mechanisms it relies on, and how
climate-driven physical change and geopolitical fragmentation are jointly rewriting Arctic
governance—turning “rules are enough” into the harder question: “who can still implement
them together?”
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1. Introduction: Why llulissat Still Matters

The llulissat Declaration still matters because it attempted something rare in international
politics: it tried to freeze a rapidly shifting region into a stable legal grammar before the
turbulence could become self-fulfilling. It was not a treaty and did not create new binding law.
Instead, it acted as a coordinated statement of intent by the Arctic Ocean’s five coastal states,
asserting that the Arctic should remain governable through existing rules, especially the law of
the sea, rather than through a new “Arctic Treaty” that might internationalize control. In that
sense, llulissat is best read as a hinge moment: an effort to define the Arctic not as a blank
space opening for conquest, but as a mapped, rule-covered domain in which sovereign rights
are asserted through procedure, science, and negotiated delimitation.

The paradox is that llulissat’s logic has grown more relevant as its spirit has grown harder to
sustain. The physical Arctic is transforming: sea ice is thinning and shifting seasonally;
permafrost is degrading; ecosystems are reorganizing; and the operational feasibility of
shipping, extraction, and surveillance is changing. Meanwhile, the political Arctic is fragmenting,
with cooperation constrained by broader geopolitical conflict. These two trajectories interact.
Environmental change increases incentives and risks, while political distrust reduces the
capacity to manage those incentives and risks collectively. The declaration’s central claim—“the
rules are enough” —now confronts a deeper question: are rules enough when implementation
requires trust, data-sharing, and joint operational capability?

1.1 The “scramble for the Arctic” frame and why it emerged

The “scramble for the Arctic” frame emerged because several signals converged in a short
window, creating a narrative of imminent competition over newly accessible territory,
resources, and routes. One signal was symbolic and media-amplifying: the 2007 Russian seabed
flag-planting at the North Pole. The event did not change legal rights, but it activated a public
imagination shaped by earlier “scramble” stories—Africa in the nineteenth century, polar
exploration as great-power theater, and resource rushes that rewrite maps. Symbolic acts
matter when the institutional context is poorly understood by non-specialists. If people do not
know how maritime law, continental shelf science, and boundary delimitation work, a theatrical
image can look like a land grab rather than a provocation inside a longer legal process.

A second signal was material: accelerating observations of sea-ice decline and the prospect—
often overstated in early popular narratives—of increasingly navigable waters. Even partial
seasonal opening changes incentives. It affects shipping feasibility, insurance models,
emergency response requirements, port investment, communications infrastructure, and the
economics of extraction. The Arctic did not suddenly become a warm ocean highway, but it
began to look less like an inaccessible fortress and more like a costly frontier with windows of
opportunity.



A third signal was economic: high commodity prices in the 2000s, coupled with renewed
attention to offshore hydrocarbons and the idea—sometimes simplified—that a large fraction of
remaining “frontier” oil and gas might lie in the Arctic. The combination of potential reserves
and loosening ice constraints invites a rush narrative even when development is technically
difficult, expensive, and politically constrained.

A fourth signal was institutional: a widespread uncertainty about whether Arctic governance
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was “special” or merely a regional instance of general international law. The Arctic Council
existed as a major forum for cooperation, but it is not a security institution and does not
function as an Arctic government. For observers looking for a single treaty-based regime, the
Arctic seemed under-institutionalized. That gap between public expectation (“there should be
an Arctic treaty”) and legal reality (“we already have a maritime constitution”) created fertile

ground for calls to reinvent the framework.

The scramble frame, then, did not emerge because the Arctic was lawless. It emerged because
law was present but invisible, because physical change was real but uneven, and because
symbolic and economic signals compressed a slow legal-geological process into a dramatic
political storyline.

1.2 What a non-binding declaration can accomplish
A non-binding declaration can matter when it performs three functions: it coordinates
expectations, it signals red lines, and it defines which procedures count as legitimate.

First, it coordinates expectations. When multiple states publicly affirm the same governing
framework, they reduce the perceived payoff of unilateral dramatization. If the key actors agree
that disputes should be handled through established legal mechanisms, then escalatory moves
become easier to label as illegitimate, even if no formal sanctions follow. This expectation-
setting is especially powerful in regions where outsiders may otherwise imagine that “might
makes right.”

Second, it signals red lines. llulissat effectively communicated that the coastal states did not
want a new comprehensive Arctic treaty that would dilute their jurisdictional advantages. The
declaration put a boundary around institutional imagination: cooperation is welcome, but not at
the cost of reclassifying the Arctic Ocean as an internationally administered commons.

Third, it defines legitimate procedure. In the Arctic context, “procedure” means a particular
choreography: scientific mapping and data-gathering; legal submissions under the law of the
sea; commission review where applicable; and negotiated delimitation among states where
claims overlap. By emphasizing this choreography, the declaration elevated process as the
antidote to spectacle.



Non-binding instruments also operate through reputational and bureaucratic channels. They
create talking points that ministries repeat, they shape how coast guards and maritime
regulators plan, and they influence how investors and insurers interpret political risk. They can
become a soft form of infrastructure: not steel and concrete, but a shared script that lowers
transaction costs when cooperation is still possible.

There is also a subtler effect: declarations can generate path dependence. Once a group publicly
commits to a legal frame, backing away becomes politically expensive, and institutions begin to
evolve around that commitment. Even if later events strain cooperation, the declaration can
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leave behind a residual template: a remembered baseline of what “normal” governance looked

like, which becomes a reference point for assessing deviation.

At the same time, non-binding declarations have limits. They cannot force compliance, cannot
substitute for operational capacity, and cannot prevent broader geopolitical shocks from spilling
into the region. Their strength is greatest when they ride on underlying trust and shared
interests; their weakness is exposed when trust collapses.

1.3 Scope, definitions, and what the paper does not attempt

This paper has a focused aim: to explain how llulissat tried to stabilize Arctic governance by
anchoring it to the law of the sea, and how climate-driven physical change and renewed
geopolitical rivalry have jointly stressed that stabilization strategy. It treats llulissat as a
governance move rather than as a moral verdict, and it treats the Arctic as a system where law,
environment, economics, and security interact.

Key terms are used in an operational sense:

The Arctic Ocean coastal states refers to the five states whose coastlines border the Arctic
Ocean basin and who therefore hold the most direct legal interests in continental shelf and
adjacent maritime zones. The Arctic Council refers to the principal forum for Arctic cooperation
on environmental protection and sustainable development, distinct from a security alliance.

UNCLOS refers to the Law of the Sea framework that structures maritime zones and continental
shelf rights. Exclusive Economic Zone refers to the 200-nautical-mile zone in which coastal states
have sovereign rights over resources, while the continental shelf refers to seabed rights that can
extend beyond 200 nautical miles under specific criteria. The CLCS refers to the scientific-
technical commission process relevant to continental shelf outer limits, separate from the
political task of delimiting boundaries between states where claims overlap.

Shipping routes are discussed as operational corridors rather than as inevitabilities. The
Northern Sea Route refers to shipping along Russia’s Arctic coastline; the Northwest Passage
refers to routes through the Canadian Arctic Archipelago; and the Transpolar route refers to a



hypothetical central Arctic pathway that is most constrained by ice variability and infrastructure
limitations.

Indigenous peoples are treated as rights-bearing communities whose presence is not peripheral
to governance but constitutive of legitimate decision-making in many contexts. This paper
treats Indigenous participation as a governance capacity issue, not merely an inclusion gesture.

What this paper does not attempt is equally important. It does not provide legal advice,
adjudicate competing sovereignty claims, or attempt a comprehensive catalog of every national
submission, map, or boundary negotiation. It does not offer military intelligence, predict
conflict, or provide operational guidance for surveillance or coercion. It does not attempt to
settle contested legal interpretations of particular straits or internal waters claims; rather, it
explains why those disputes arise and why they matter for the broader governance picture. It
also does not attempt to produce a full climate science synthesis; it focuses on the governance-
relevant consequences of rapid physical change.

Finally, the paper distinguishes between law as a framework and governance as a lived practice.
llulissat’s wager was that a stable framework would be sufficient. The modern Arctic tests
whether a framework remains sufficient when the environment accelerates and cooperation
capacity becomes scarce. The sections that follow build that argument step by step, holding
legal structure, environmental change, and geopolitical constraints in a single view, without
collapsing any one of them into a simple master explanation.

2. The llulissat Declaration as a Governance Move

The llulissat Declaration is best understood less as a statement about the Arctic’s geology or
even its diplomacy, and more as a deliberate act of institutional framing. It was a way of saying:
the Arctic is not an open frontier awaiting a new constitution. It is already inside a constitutional
order—one that allocates rights, duties, and procedures—and the states most directly
positioned by geography and law intend to manage the consequences of rapid change within
that order. In this sense, llulissat functions like a governance “reset”: a public attempt to narrow
the range of legitimate narratives (from “rush” and “scramble” toward “process” and “law”),
and to identify which actors possess primary standing in the Arctic Ocean’s most sensitive
guestions, especially seabed jurisdiction and boundary delimitation.

This is why the declaration’s non-binding character is not its defining weakness. The declaration
is a coordination move aimed at shaping interpretation, discouraging competing treaty projects,
and signaling that Arctic governance would proceed through existing legal machinery plus
cooperative operational work. The underlying bet is that institutional design is partly narrative



design: if the Arctic is described as “lawless,” it becomes a magnet for exceptional measures; if
it is described as “law-governed,” it becomes harder to justify dramatic unilateralism.

2.1 The A5 logic: coastal-state responsibility and jurisdiction

The “A5” logic begins with a simple geographic fact: five states border the Arctic Ocean basin.
From that fact follows a legal and operational claim: those states possess a unique
concentration of sovereignty, sovereign rights, and jurisdiction in the maritime zones that
matter most for resources and security of navigation.

The legal core is jurisdictional geometry. Coastal states exercise sovereignty in their territorial
seas, hold sovereign rights over resources in their exclusive economic zones, and possess rights
over the continental shelf seabed that can extend beyond 200 nautical miles under specific
conditions. In other words, the principal legal contest in the central Arctic is not about who
“owns the water” in an absolute sense, but about who holds enforceable rights over seabed
resources, how outer limits are established, and how overlapping claims are delimited. This is
the domain where coastal states have standing that non-coastal states do not. llulissat’s implicit
message is that the states with the strongest legal claims are also the states with the strongest
governance obligations, because any failure of order will be experienced first on their coastlines,
in their ports, and across their northern communities.

But the A5 logic is not only legal; it is also operational. Search and rescue, spill response,
hydrographic charting, and the maintenance of basic maritime safety infrastructure all depend
on capabilities that coastal states are most positioned to provide. Even when international
shipping is involved, the nearest assets and the most immediate responsibilities tend to fall to
the coastal states. llulissat presents this as a responsibility claim: the Arctic Ocean is changing
quickly, but the states bordering it have both the legal standing and the practical burden of first
response.

There is a political subtext as well: by presenting themselves as the stewards of order, the
coastal states attempt to convert what could be framed as “privilege” into “duty.” The
declaration signals that coastal-state primacy is not simply a power grab, but a commitment to
manage a difficult domain through established procedures rather than through confrontation or
improvisation.

2.2 “No need for a new treaty”: what was being resisted

The declaration’s most consequential sentence is the refusal of a new comprehensive Arctic
legal regime. That refusal was not abstract. It was aimed at a specific set of proposals and
impulses that gained traction as the “scramble” story spread.

One impulse was the temptation to import the Antarctic model. The Antarctic Treaty System is
often treated in public imagination as the archetype for polar governance: demilitarization,



scientific cooperation, and constrained sovereignty claims. For some observers, an “Arctic
treaty” seemed like a natural next step as ice retreated. llulissat resisted that analogy at the
root. The Arctic is not a continent without recognized sovereign states; it is an ocean
surrounded by sovereign states with established maritime entitlements and existing
populations. The coastal states understood that an Antarctic-style approach would shift the
Arctic Ocean toward an internationally administered commons and would weaken the legal
leverage that coastal states possess under the law of the sea.

A second impulse was institutional displacement. A comprehensive new regime could have
created a new center of gravity for Arctic authority, potentially sidelining regional arrangements
and reducing the ability of coastal states to set agendas. llulissat’s “no new treaty” stance
functions as a defense against governance dilution: if a new regime is negotiated, the
negotiating table expands; if the table expands, the coastal states’ control over outcomes

shrinks.

A third impulse was symbolic, not legal: the scramble narrative invites exceptionalism. If the
Arctic is perceived as newly open, newly valuable, and newly ungoverned, then dramatic
measures seem justified. llulissat’s refusal of a new treaty was also a refusal of that narrative
structure. The coastal states were saying: we will not validate the claim that the Arctic needs to
be re-founded. The rules exist; the task is to apply them.

This resistance is not merely conservative. It is strategic institutional minimalism: keep the legal
foundation stable so disputes are channeled into technical and diplomatic processes rather than
into theatrical gestures, maximalist claims, or competing constitutional projects.

2.3 Cooperation promises: environment, safety, science, and stability

Although llulissat is often remembered for what it rejected, it also promised a cooperative
program. In practice, the declaration aimed to separate two categories of Arctic problems:
jurisdictional questions (handled through existing law and delimitation processes) and
operational shared risks (handled through cooperation regardless of boundaries).

The cooperation domain is anchored in the Arctic’s harsh reality. If a vessel is in trouble, if a spill
occurs, if communications fail, if weather shifts abruptly, the environment does not pause for
diplomatic convenience. llulissat therefore emphasizes practical cooperation in areas where
aligned incentives are strong:

Maritime safety is an obvious example. The Arctic’s navigation challenges do not disappear with
less sea ice; they mutate into different hazards, including unpredictable ice movement, limited
charting in some areas, sparse port infrastructure, and distance from repair and rescue capacity.
Cooperative safety work includes shared standards, information exchange, and coordinated
planning, even when political relations are strained.



Search and rescue is another domain where cooperation is less a gesture than a necessity. The
Arctic’s remoteness makes it a theater where even strong states can be operationally weak.
Cooperation promises signal that the coastal states recognize the need to coordinate assets,
procedures, and expectations for emergency response.

Environmental protection appears as both stewardship and self-defense. The Arctic is a high-
consequence environment for accidents: cold slows degradation of pollutants; darkness and
weather complicate response; ecosystems can be fragile; and Indigenous food systems can be
directly impacted. Cooperative commitments indicate an awareness that resource development
and shipping, if they grow, must be paired with stronger prevention and response capabilities.

Scientific research is the quiet backbone of the whole framework. Continental shelf processes
depend on geophysical data; climate monitoring depends on long time series; ecosystem
management depends on observation and sharing. llulissat’s cooperation language treats
science as the substrate of legitimacy: claims and policies should be disciplined by
measurement rather than by rhetoric.

Finally, there is an implicit stability promise: by affirming law and committing to cooperation,
the declaration attempts to prevent the Arctic from becoming a stage for symbolic escalation.
The goal is not utopia; it is predictability—enough predictability that disputes remain disputes
rather than triggers.

2.4 Early critiques: exclusion, legitimacy, and perception of an “A5 club”
The declaration’s governance strength—its narrow focus on coastal-state jurisdiction—was also
the source of its most persistent critique: it looked like a club.

One critique was institutional: the meeting format and messaging risked sidelining the broader
Arctic governance ecosystem. Other Arctic states without Arctic Ocean coastlines, but with deep
Arctic interests and Arctic territory, were not part of the A5 core. Observers worried that
llulissat signaled a two-tier Arctic: a coastal inner circle that decides, and a wider group that
consults after the fact. Even if the declaration’s legal focus made this structure defensible for
seabed matters, the optics mattered because many Arctic challenges are not reducible to
seabed jurisdiction. Climate, ecosystems, shipping safety, and community resilience do not
neatly respect the A5 boundary.

A second critique was legitimacy in relation to Indigenous peoples. If Arctic governance is partly
about living with rapid environmental change, then any framework that appears to treat the
Arctic as a strategic-resource theater rather than as a homeland will be seen as incomplete at
best and extractive at worst. The perception of exclusion can corrode trust, and in the Arctic
trust is not a moral luxury; it is operational capacity. Communities often provide local
knowledge, logistical support, and legitimacy for monitoring and response efforts. A governance
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move that is perceived as minimizing Indigenous standing risks weakening the very
implementation layer it needs.

A third critique was narrative: the A5 framing could be read as confirming the scramble story
rather than defusing it. If the public sees an “inner circle” meeting in a strategically symbolic
location, the event can look like partitioning rather than stabilization, even if the text claims the
opposite. The governance problem is that legitimacy is partly performative: what the
declaration intends and what it is seen to do can diverge, and that divergence can shape
political constraints for years.

These critiques do not nullify the declaration’s logic; they identify its tradeoff. llulissat’s strength
is precision: it focuses on the legal architecture most relevant to boundaries and seabed rights.
Its weakness is that the Arctic’s lived governance is broader than boundaries. As the Arctic
becomes more operationally connected—through shipping, extraction debates, environmental
monitoring, and security planning—the question of who is “in the room” becomes inseparable
from the question of what kind of governance the Arctic will actually have.

In short, the declaration was a governance move that tried to keep law visible and drama
contained. Its critics warned that a narrow coastal-state frame, even if legally grounded, risks
shrinking legitimacy precisely when legitimacy is needed to implement cooperation under
stress.

3. UNCLOS in the Arctic: The Legal Geometry of Control

If the llulissat Declaration is a political attempt to stabilize the Arctic, UNCLOS is the legal
geometry that makes such stabilization plausible. UNCLOS does not “solve” Arctic politics, but it
provides a vocabulary of zones, rights, and procedures that turns the ocean from a mythic
frontier into a structured space. In that structure, control is not a single absolute claim. It is
layered. A state may have full sovereignty close to shore, sovereign rights over resources farther
out, and limited procedural influence in areas beyond national jurisdiction. At the same time,
other states retain enduring freedoms to navigate and conduct other lawful uses of the sea. The
Arctic is therefore not a simple contest of ownership; it is a contest over which layers apply
where, how boundaries between layers are drawn, and how conflicts are contained inside legal
and diplomatic processes rather than being acted out through coercion.

The Arctic sharpens every ambiguity in the law of the sea because it combines three features
that make maritime governance difficult: the presence of overlapping coastal-state interests,
the strategic importance of chokepoints and passages, and a physical environment that turns
accidents into geopolitical events. UNCLOS supplies the map. But the map must be interpreted,
applied, and enforced in a region where trust is uneven and infrastructure is sparse.
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3.1 Maritime zones: territorial sea, EEZ, and continental shelf basics

UNCLOS organizes coastal-state authority as a set of concentric regimes extending seaward from
a baseline. The crucial point is that these regimes differ in kind, not merely in distance. They
specify different bundles of rights and different limits on those rights.

The territorial sea, extending up to 12 nautical miles from the baseline, is the zone most
analogous to land territory. Here the coastal state exercises sovereignty, subject to the right of
innocent passage by foreign vessels. In the Arctic, the territorial sea matters for port access,
coastal policing, environmental regulation close to shore, and the management of nearshore
shipping lanes. But it is not the central prize in the Arctic “scramble” story, because the core
anxieties of the scramble narrative focus on deeper water, seabed resources, and international
passages.

The exclusive economic zone, extending up to 200 nautical miles, is the workhorse zone for
modern maritime politics. In the EEZ the coastal state does not have full sovereignty over the
water column as if it were land, but it has sovereign rights for the purpose of exploring,
exploiting, conserving, and managing natural resources in the waters and on the seabed, along
with certain jurisdictional powers related to artificial islands, marine scientific research, and
environmental protection. This is where fisheries, offshore energy projects, and many
regulatory questions live. Because much of the Arctic Ocean is bounded by coastal states whose
EEZs extend far north, the EEZ geometry creates a “near-complete” partition of large parts of
the Arctic’s productive waters into national management domains, even while navigation
remains generally open.

The continental shelf regime is the most misunderstood and, in the Arctic, arguably the most
politically sensitive. The key idea is that the coastal state has rights to the seabed and subsoil of
its continental shelf as a matter of entitlement, not as a matter of occupation. The shelf exists as
a legal concept even where the sea is deep; it is not limited to shallow areas in everyday
geological language. At minimum, the shelf rights extend to 200 nautical miles, but UNCLOS
allows shelf rights to extend beyond 200 nautical miles if the coastal state can show, through
specified criteria, that the seabed is a natural prolongation of its land territory. In practice, this is
what makes the central Arctic Ocean’s seabed a focal point: multiple states may argue that
submarine ridges and geological features extend their shelf entitlements into overlapping
regions of the high Arctic seabed.

Two clarifications matter. First, continental shelf rights are rights to the seabed and subsoil
resources, not to the water column above, which remains governed by the EEZ regime (if within
200 nautical miles) or the high seas regime (if beyond). Second, establishing the outer limits of
the shelf beyond 200 nautical miles is a technical-legal process that does not by itself settle
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disputes among states. It establishes how far a state’s shelf might extend in principle, but where
two states’ shelves overlap, they still must delimit the boundary by agreement.

This layered structure is the “legal geometry of control”: states control different things at
different distances, and they control seabed resources differently from fisheries or shipping.

3.2 Rights over resources versus freedoms of navigation and overflight

UNCLOS is often described as a grand bargain. Coastal states gained expansive resource rights in
the EEZ and structured shelf entitlements, while other states retained key freedoms of
navigation and other lawful uses of the sea.

In the Arctic, this bargain produces a persistent tension. As resources become more attractive or
more accessible, coastal states have incentives to regulate activities near their shores and within
their EEZs for safety and environmental reasons. But other states, including major maritime
powers, have incentives to preserve maximum navigational freedom and resist interpretations
that turn international corridors into de facto national spaces.

The rights-over-resources side of the ledger includes exclusive rights to exploit fisheries and
energy resources in the EEZ, and exclusive rights to exploit mineral resources on the continental
shelf seabed. It also includes regulatory jurisdiction over offshore installations, environmental
protection measures, and rules related to certain categories of marine research. In the Arctic
context, these rights intersect with the practical reality of risk. A spill in the Arctic is not merely
a local environmental problem; it is a high-visibility event that can trigger diplomatic conflict,
regulatory backlash, and claims of irresponsible governance. This gives coastal states a reason to
frame regulation as stewardship rather than as restriction.

The freedoms side includes, most importantly, freedom of navigation on the high seas and, in
general, navigational rights through international straits and archipelagic sea lanes, along with
freedom of overflight in relevant contexts. Even where a coastal state has EEZ rights, other
states retain freedom of navigation in the EEZ, subject to the coastal state’s limited regulatory
powers. The Arctic’s emerging shipping narratives sharpen the question: when a passage
becomes more usable, is it an international corridor with transit rights, or is it a set of national
waters subject to stronger coastal-state control? The legal answer can depend on geography
and the details of usage, but the political friction arises because the two sides of the grand
bargain pull in different directions: coastal states emphasize protection and control; maritime
powers emphasize freedom and predictability.

This tension is amplified by dual-use realities. A vessel transiting may be commercial, scientific,
or strategic. A research mission may collect data with both civilian and military relevance. A
satellite link may support safety and surveillance simultaneously. UNCLOS provides categories,
but the Arctic forces those categories to operate under conditions of strategic ambiguity.
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3.3 Dispute settlement, delimitation, and the difference between law and diplomacy

The law of the sea has two distinct faces. One is legal: rules for zones, entitlements, and
procedures. The other is diplomatic: how states actually resolve overlaps and conflicts under
conditions of uncertainty and competing interests.

Delimitation is the central diplomatic task in many Arctic contexts. Where EEZs overlap between
neighboring states, boundaries must be agreed. Where continental shelf claims overlap,
especially beyond 200 nautical miles, boundaries must be negotiated after the outer limit
guestions are clarified. UNCLOS encourages agreement based on equitable principles, but it
does not deliver a single automatic boundary outcome for every geography. The law provides a
framework; diplomacy produces the line.

Dispute settlement mechanisms exist in UNCLOS, including options for adjudication or
arbitration. In theory, these mechanisms provide a backstop if negotiations fail. In practice,
states often prefer negotiated outcomes in sensitive regions, particularly where boundaries
intersect with security, economic development, and domestic politics. This preference is even
stronger in the Arctic because many issues are not purely legal. They involve operational
cooperation, environmental risk management, and long-term relationships. A legal win that
poisons cooperation can be strategically costly.

This is the difference between law and diplomacy: law defines what counts as a legitimate claim
and a legitimate process; diplomacy determines whether and how those claims are translated
into stable relationships. llulissat’s significance lies partly in its attempt to keep disputes inside
this law-plus-diplomacy track. It frames the Arctic as a place where claims are advanced through
data, submissions, and negotiations, rather than through spectacle or force.

However, the Arctic is also a theater where law can be used rhetorically. States can invoke
UNCLOS to claim legitimacy while pushing maximal interpretations. They can treat legal
ambiguity as strategic space. And they can selectively emphasize certain rights while minimizing
certain constraints. The stability of the legal order therefore depends not only on the text of
UNCLOS but on the broader political ecology: trust, verification, and willingness to maintain
shared procedures even in times of conflict.

3.4 The U.S. non-ratification issue and practical alignment with UNCLOS norms

The U.S. relationship to UNCLOS introduces a distinctive Arctic complication. The United States
has not ratified UNCLOS, which means it is not formally a party to the treaty’s institutional
framework. This fact is often treated as a paradox because the United States is a leading
maritime power and repeatedly asserts law-of-the-sea principles as central to global order.

In practice, the U.S. position has long been to treat many core UNCLOS provisions—especially
those governing maritime zones and navigational freedoms—as reflecting customary
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international law and to act in accordance with them. Operationally, U.S. naval and coast guard
behavior, maritime claims, and diplomatic positions often align with the UNCLOS framework.
This practical alignment matters in the Arctic because it supports the very premise that llulissat
advanced: that a stable law-of-the-sea order is the right foundation.

Yet non-ratification matters in two ways. First, it shapes perceptions of legitimacy and
consistency. When a state invokes UNCLOS norms while remaining outside formal ratification,
critics can argue that the state seeks the benefits of the system without accepting all its
obligations or without committing to its dispute settlement mechanisms. Whether this critique
is fair in every instance is less important than the political effect: non-ratification can be used
rhetorically by others to challenge U.S. standing in law-of-the-sea debates.

Second, non-ratification can complicate certain technical processes, especially those involving
extended continental shelf rights beyond 200 nautical miles, where treaty-based procedures
and commission interactions are central for states parties. The United States can still gather
data, develop positions, and negotiate boundaries, but it must do so from a slightly different
institutional posture. In a cooperative era, this posture may be manageable. In a contentious
era, it can become another point of friction or another excuse for selective non-cooperation.

The broader point is that the Arctic tests governance not only through formal law but through
institutional participation. llulissat’s wager assumes that key actors share a commitment to the
same procedural world. When one major actor is aligned in practice but not in formal
membership, the system can still function, but the coherence of the shared script becomes
more vulnerable to political pressure.

In sum, UNCLOS provides the Arctic with a layered map of rights and freedomes. It converts the
ocean into a structured space where resources can be governed without closing navigation. But
the Arctic’s accelerating physical change and geopolitical stress test the difference between
having a map and being able to travel it together.

4. The Continental Shelf Problem: Science, Law, and Overlapping Maps

The continental shelf is where the Arctic’s most technical legal machinery meets its most
emotionally charged geopolitical symbolism. To most non-specialists, “continental shelf” evokes
shallow waters near coastlines. Under the law of the sea, however, the term functions as a legal
bridge between land and seabed: it is the mechanism by which states translate the continuity of
their territory into rights over the seabed and subsoil, potentially far beyond the familiar 200-
nautical-mile zone. The Arctic concentrates attention on this mechanism because the geometry
of the Arctic Ocean—surrounded by coasts and punctuated by prominent underwater
features—makes it plausible that multiple states can assert scientifically supported “extensions”
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of shelf entitlements into the central seabed. The result is not a lawless rush, but a long,
procedural competition in which states gather data, craft submissions, seek technical
endorsement, and then face the harder political task of negotiating boundaries where claims
overlap.

This is why the continental shelf problem is not merely about resources. It is about legitimacy. It
is about whether the Arctic can be governed through the disciplined choreography of law and
science, or whether symbolic gestures and strategic posturing will dominate public
interpretation. The seabed becomes a stage because it is both physically remote and legally
consequential: remote enough for imagination to run wild, consequential enough that states
invest heavily in the data and mapping required to make their case.

4.1 Article 76 in plain language: what “natural prolongation” means operationally

Article 76 is the core provision that allows a coastal state to define the outer limits of its
continental shelf beyond 200 nautical miles. In plain language, it says: the seabed is not
automatically a global commons beyond 200 nautical miles. If a state can show that the seabed
is a geological continuation of its land territory—its “natural prolongation”—then it can claim
seabed rights farther out, subject to specific constraints and formulas.

Operationally, “natural prolongation” is not a philosophical claim. It is a data problem
constrained by legal criteria. A state must collect geophysical and bathymetric evidence—
mapping seafloor depth, sediment thickness, and the morphology of underwater features—
then translate that evidence into the specific formula lines and constraint lines that the law of
the sea recognizes. It is a hybrid exercise in geology, geometry, and legal drafting.

The practical workflow looks roughly like this:

First, determine where the continental margin is, in the technical sense used by the law of the
sea. This involves identifying the base of the continental slope and characterizing the margin’s
structure.

Second, apply formula options that UNCLOS permits for establishing outer limit points. These
formulas use measurable features such as sediment thickness or distance from the base of
slope, depending on the geological setting.

Third, apply constraint lines that cap how far the claim can extend. The law does not permit an
unlimited extension; it sets maximum limits, ensuring that beyond a certain distance or depth-
related line the seabed remains beyond national shelf rights.

Fourth, connect the outer limit points into lines that define the proposed outer limit of the shelf
beyond 200 nautical miles.
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The most important conceptual clarification is that extended continental shelf rights are rights
over the seabed and subsoil, not sovereignty over the water above. The water column above an
extended shelf remains high seas if it lies beyond any state’s 200-nautical-mile EEZ. This is a
frequent source of confusion. States are not claiming to “own the ocean” at the North Pole in a
total sense. They are claiming that the seabed’s mineral resources, in certain sectors, fall under
their exclusive sovereign rights if the shelf criteria are met and if boundaries with neighbors are
settled.

Article 76 therefore produces a distinctive political effect: it turns the deepest and least visible
part of the Arctic into a measurable object of jurisdiction. It encourages states to treat seafloor
mapping as a strategic capability. It also encourages long timelines, because collecting,
processing, and defending the data is expensive and slow—especially in Arctic conditions.

4.2 The CLCS process: submissions, recommendations, and what they do not decide

The Commission on the Limits of the Continental Shelf exists to evaluate the scientific and
technical basis of a coastal state’s submission regarding the outer limits of its shelf beyond 200
nautical miles. The Commission’s role is often misunderstood, both exaggerated and minimized.
It is not a court. It does not decide who owns what. It does not adjudicate sovereignty disputes.
Instead, it answers a narrower question: does the submission’s technical reasoning satisfy the
criteria for defining outer limits under the law of the sea?

A submission is a structured package: data, analyses, maps, and legal-technical arguments
showing how the state applied the Article 76 formulas and constraints. The Commission reviews
this package through expert subcommissions, interacts with the submitting state, and
eventually issues recommendations. If the state establishes its outer limits “on the basis of”
these recommendations, the outer limits are considered final and binding in the treaty sense—
though that finality is about the outer limit line as a technical entitlement, not about
boundaries between states where entitlements overlap.

This is the key: the Commission’s recommendations validate technical entitlement logic. They
help define the maximum potential outer limit of shelf rights. But they do not create a
complete, final map of jurisdiction when another state has a competing claim in the same area.

The Commission also operates under procedural constraints. It tends not to consider
submissions in areas where there is a clear dispute unless the states involved agree on how the
Commission should proceed. This is a practical necessity: the Commission is not equipped to
resolve disputes, and it does not want its technical work to be treated as an implicit political
judgment.

The CLCS process therefore institutionalizes a two-stage structure:

Stage one is technical: establish the outer limit potential, consistent with Article 76.
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Stage two is political: negotiate delimitation between states where claims overlap.

The Commission can assist stage one and indirectly encourage stage two by clarifying what is
technically plausible. But it cannot complete the job on its own.

4.3 Overlaps and negotiations: why CLCS cannot resolve competing claims

Overlaps are the Arctic’s normal condition, not an exception. Because the Arctic Ocean is
relatively enclosed by surrounding coastlines, and because the geological features that might
support shelf extensions radiate outward from multiple directions, it is natural that potential
entitlements intersect. Where two states have shelf entitlements that overlap, no technical
recommendation from the Commission can decide the boundary. The reasons are structural.

First, the CLCS is not mandated to weigh competing claims. It evaluates a submission’s
compliance with criteria, not its superiority relative to another state’s submission. That is not a
defect; it is a design choice. The Commission is a technical body, and adjudicating competing
sovereign rights would politicize it and likely break its function.

Second, delimitation is not purely scientific. Even if two states agree on the geology, they still
must agree on a boundary line that is “equitable” under international law principles. Equity can
consider geography, proportionality, and other factors that are not reducible to seafloor
morphology alone.

Third, states often have incentives to keep delimitation flexible. Negotiation allows package
deals, trade-offs, and confidence-building measures. A final line is not merely a map; it is a long-
term relationship encoded in coordinates. In the Arctic, where cooperation on safety and
environment may be needed even amid strategic competition, states may prefer negotiated
stability over legal finality imposed by an external ruling.

Fourth, public symbolism complicates negotiation. The more the central Arctic seabed becomes
an emblem of national prestige, the harder it is for leaders to compromise. This is one reason
why the llulissat Declaration emphasized procedure: if the conversation stays in the register of
law and science, compromise can be framed as disciplined governance rather than as surrender.

So the overlap problem turns the CLCS process into a legitimacy amplifier: states can point to
technical recommendations as evidence that their claim is serious and rule-based, but they
cannot point to the Commission as a judge that ends the dispute. The endgame remains
diplomatic.

4.4 The central Arctic seabed: ridges, basins, and why they became symbolic

The central Arctic seabed became symbolic for a mix of geography, geology, and media logic.
Geographically, the North Pole is a global icon. Any map line that approaches it invites dramatic
interpretation. The pole is also psychologically treated as a “center,” even though the ocean is
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not a circle of equal political meaning. When jurisdictional narratives attach to a global icon,
they become sticky.

Geologically, the Arctic Ocean is not a featureless bowl. It contains prominent submarine ridges
and basins that can be described—depending on scientific interpretation—as extensions of
continental structures or as oceanic features. These structures matter because Article 76 claims
often revolve around how to classify and measure such features within the legal definitions. In
simple terms, ridges can serve as pathways by which a state argues continuity of its continental
margin; basins can serve as separators that complicate that continuity. The scientific debates
can be subtle, but the political effect is straightforward: if a ridge can be treated as an extension,
shelf entitlements can reach farther.

Media logic then does the rest. An underwater ridge is invisible, but it can be drawn on a map
as a line of destiny. A basin is invisible, but it can be narrated as a barrier. In a region where the
public cannot directly observe the underlying features, the map becomes the theater of
meaning. The Russian flag-planting episode exemplified this: it was not legally dispositive, but it
converted an invisible seabed into a visible political story.

The symbolism also connects to the idea of a “last frontier.” Even if most resource exploitation
occurs closer to shore in EEZs, the central seabed functions as a narrative reservoir. It carries the
fantasy of vast wealth, the drama of national rivalry, and the romance of polar conquest. That
fantasy can distort policy discourse by pulling attention away from the more immediate
governance problems: accident prevention, spill response capability, community resilience,
fisheries management, and scientific monitoring.

Yet symbolism is not purely noise. It can be an indirect governance driver. When states invest in
mapping and submissions, they build scientific capacity. When they negotiate delimitation, they
build diplomatic habits. In the best case, the symbolic contest motivates disciplined, rule-based
behavior rather than theatrical escalation. In the worst case, it becomes a prestige game that
hardens positions and makes compromise politically costly.

The central Arctic seabed thus sits at the intersection of three realities: a technical legal
procedure, a set of overlapping entitlements that require negotiation, and a global iconography
that invites misinterpretation. Understanding this intersection is essential for interpreting both
the promise of llulissat—order through law—and the pressures that now strain that promise—
accelerating environmental change and declining cooperation capacity.

5. Sea-Ice Loss as a Systems Driver, Not a Single Variable
It is tempting to treat sea-ice loss as a single dial: less ice equals more access, more shipping,
more extraction, more competition. That mental model is intuitive, but it is not operationally
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reliable. Sea ice is not just a surface layer that retreats like a shoreline. It is a moving, deforming,
seasonally regenerating material that couples the atmosphere and ocean, shapes ecosystems
from algae upward, and governs risk for every human activity in the Arctic. When sea ice
changes, it changes the Arctic as a system. It alters heat flows, moisture flows, wind stress on
the ocean, wave generation, coastal erosion, ecological timing, and the practical meaning of
“navigable.”

Thinking systemically also clarifies why the Arctic can become simultaneously more accessible
and more dangerous. Thinner ice can reduce barriers in some places while increasing mobility
of ice hazards in others. Longer open-water seasons can expand the window for transit while
amplifying storms, waves, and coastal damage. Reduced multi-year ice can make routes appear
easier while increasing unpredictability in the shoulder seasons when new ice forms quickly and
moves fast. In short, the strategic story of “opening” is real enough to matter politically, but the
operational story is more complex: the Arctic becomes a more dynamic medium, not simply an
emptier one.

5.1 Seasonality, variability, and the myth of a steadily “opening” Arctic

The Arctic does not open like a door. It breathes. The dominant rhythm is seasonal: winter
freeze, spring transition, summer minimum, autumn refreeze. Even as long-term trends reduce
average extent and thickness, this annual cycle persists, and it imposes constraints that are easy
to underestimate from a distance.

The first myth is monotonicity: the idea that each year is simply “more open” than the last. In
reality, variability remains high. Wind patterns, ocean currents, storm tracks, and temperature
anomalies can produce years with comparatively more ice in certain corridors, even within an
overall declining trend. For operators, that means planning cannot rely on a single linear
expectation. You plan for ranges, not for a line.

The second myth is uniformity: the idea that the Arctic melts evenly. It does not. Regional
patterns differ because geography and circulation differ. Some areas are more strongly
influenced by Atlantic inflows, some by Pacific inflows, and some by persistent winds that
export ice out of the central basin. The result is that “the Arctic” as a single condition is a
misleading abstraction. A route is not judged by the Arctic average; it is judged by local ice
concentration, thickness, motion, and the probability of rapid change over days.

The third myth is that less ice necessarily makes navigation simpler. Thin first-year ice can be
more mobile and more easily piled into ridges by winds and currents. Ice can fracture and
compact rapidly, turning a seemingly passable corridor into a choke point. In some scenarios,
reduced ice cover allows larger waves to form, which can break ice into smaller pieces and
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create complex fields of brash ice and floes—hazards that behave differently than continuous
pack ice.

The fourth myth is that summer openness implies corridor reliability. For many activities, the
critical risk lies in the “shoulder seasons”: late spring and early autumn, when conditions can
change quickly and when new ice formation or sudden compaction events can outpace logistical
response. The practical question is not whether a passage exists on a map, but whether it
remains passable under realistic timing, insurance constraints, escort availability, emergency
response capacity, and crew risk tolerance.

So the Arctic is not steadily opening; it is shifting into a regime where the distribution of
conditions changes, the probability of extremes changes, and the operational meaning of “open
water” becomes more conditional. That is precisely what makes sea-ice loss a systems driver: it
rewrites constraints across many coupled domains rather than merely reducing an obstacle.

5.2 Feedback loops: albedo, ocean heat, and weather amplification
Sea ice is a control surface for energy exchange. When it shrinks, the Arctic absorbs and stores
heat differently, and that difference cascades through multiple feedback loops.

The simplest feedback is albedo. Bright ice reflects a large fraction of incoming sunlight; darker
ocean absorbs more. When ice retreats during the high-sun season, the ocean takes up extra
heat. That heat is not instantly dissipated; it can be stored in the upper ocean and released
later, delaying freeze-up and reinforcing the conditions that favored reduced ice in the first
place. This is not merely “warming”; it is a shift in the timing of energy storage and release.

A second feedback involves ocean heat and mixing. Open water allows wind to transfer
momentum directly into the ocean surface, increasing waves and promoting mixing. In some
regions, this can bring warmer water upward or disrupt stratified layers that once helped keep
surface waters colder. The details vary by region, but the systemic point is stable: reduced ice
changes how winds couple to the ocean, and that changes how heat is distributed vertically and
horizontally.

A third feedback involves moisture and clouds. Open water evaporates. More open water can
mean more atmospheric moisture, which can modify cloud formation and precipitation
patterns. Clouds can either cool or warm depending on season, altitude, and properties. In the
Arctic, this often becomes a seasonal story: in darker months, clouds can trap outgoing heat and
contribute to warmer surface conditions; in sunnier months, cloud impacts can be more mixed.
The important governance implication is that sea ice is not just a passive victim of warming; it
participates in reshaping the local atmospheric regime that determines future ice formation and
melt.
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A fourth feedback is wave generation and coastal impacts. With less ice to dampen wave
energy, storms can drive larger waves that batter coastlines and accelerate erosion. That erosion
is not only a local infrastructure problem; it affects sediment and nutrient flows, nearshore
habitats, and the costs of maintaining communities and facilities. It also creates political
pressure for adaptation investment and can shift the calculus of where ports, fuel depots, and
emergency assets can realistically be placed.

Finally, there is broader weather amplification. The Arctic warms faster than the global average,
and that shifts temperature gradients that help structure large-scale circulation. The precise
links between Arctic change and mid-latitude weather extremes are complex and debated, but
the operational posture is straightforward: an Arctic that stores more heat, holds more
moisture, and experiences altered storm behavior is not a stable background environment. It
becomes an active participant in climate variability, which increases the value of monitoring,
forecasting, and robust planning.

These feedbacks explain why sea-ice loss is not simply a regional environmental story. It is a
reconfiguration of energy flows that raises the stakes for everything from ecosystem timing to
maritime risk.

5.3 Operational consequences: forecasting limits, ice hazards, and infrastructure gaps

From the standpoint of real-world activity, the Arctic’s defining feature is that uncertainty is
expensive. Sea-ice loss changes the form of uncertainty rather than eliminating it, and it
exposes persistent infrastructure gaps that were tolerable in a less-trafficked Arctic but become
critical as activity increases.

Forecasting limits come first. Predicting ice conditions requires integrating satellite observations,
buoy data, model dynamics, and local knowledge, all under challenging conditions: polar night,
frequent cloud cover, limited in-situ measurements, and rapidly changing ice motion driven by
winds and currents. Even when forecasts are good, the operational question is whether
information reaches decision-makers quickly enough and with sufficient resolution for route
planning, emergency readiness, and risk management.

Ice hazards remain central, but they mutate. Thinner ice can still be dangerous when it ridges,
compacts, or becomes entangled with currents near chokepoints. Multi-year ice can persist as
hard, thick remnants that drift into otherwise navigable zones. Fragmented ice fields can jam
suddenly. The hazard is not simply thickness; it is the combination of thickness, concentration,
motion, and the potential for rapid change.

Then come infrastructure gaps. The Arctic still has limited ports of refuge, limited repair
capacity, limited medical evacuation options, and limited search-and-rescue coverage relative to
the size of the area. Communications can be constrained at high latitudes; navigation and
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charting can be incomplete in certain regions; and response times can be long even for capable
states. These constraints are not abstract. They shape insurance costs, determine which vessels
are acceptable, and set the practical ceiling on how much activity can expand without increasing
the probability of high-profile incidents.

Sea-ice loss also changes the risk profile for environmental response. Qil spill response in cold,
dark, stormy conditions is difficult under any ice regime. Reduced ice can make some
mechanical response easier in open water, but it can also increase wave action, spread
contaminants differently, and expose shorelines to greater damage. Meanwhile, the
reputational and political stakes of an accident rise as Arctic attention grows. A single incident
can trigger regulatory shifts, diplomatic accusations, and domestic backlash, creating feedback
between operational failure and geopolitical tension.

The final operational consequence is behavioral: as the Arctic appears more accessible, more
actors with less specialized experience may enter the region. That is a governance problem in
disguise. A system can tolerate high hazard if participation is limited to highly specialized
operators; it becomes brittle when activity broadens faster than training, standards, and
response capacity.

Sea-ice loss therefore functions as a systems driver in the strict sense: it changes the
constraints, the feedbacks, the uncertainty landscape, and the threshold conditions under
which the Arctic remains governable. The Arctic does not become simple when ice retreats. It
becomes dynamic—and dynamics are where governance is tested.

6. Shipping Corridors: Northwest Passage, Northern Sea Route, and the Transpolar Future
Arctic shipping is often framed as a dramatic rerouting of global trade: the Suez Canal displaced
by polar shortcuts, the map redrawn by melting ice. In reality, the shipping story is more
granular and more uneven. What is changing is not simply distance; it is the feasibility of specific
operational patterns under new climate conditions, infrastructure investments, regulatory
regimes, and geopolitical pressures. The Arctic is best understood as an emerging patchwork of
corridors, each with distinct constraints and political meanings.

Three corridors dominate public imagination. The Northwest Passage (NWP) threads through
the Canadian Arctic Archipelago. The Northern Sea Route (NSR) runs along Russia’s Arctic
coastline. The transpolar concept points to routes across the central Arctic Ocean, often
imagined as “straight over the top.” Each corridor carries not only an economic proposition but
also a sovereignty narrative. Each turns into a stress test for governance because shipping is
where environmental risk, commercial incentive, and legal interpretation collide in real time.
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The most important baseline is that Arctic shipping growth is driven as much by “destination”
demands—supplying Arctic communities and supporting resource projects—as by the idea of
high-volume intercontinental “transit.” Transit is visible and symbolically potent, but destination
traffic is often the practical core. As the Arctic becomes more connected, the governance
challenge is not merely “will ships go?” but “what kind of ships, under what rules, supported by
what infrastructure, with what externalities, and with what crisis-response capacity?”

6.1 Route typology: transit shipping versus destination shipping
The first step toward clarity is distinguishing transit shipping from destination shipping.

Transit shipping is what the global-trade narrative implies: vessels moving between major
markets (for example, Asia—Europe) that pass through the Arctic primarily to shorten distance
and time. In this model, the Arctic is a corridor, like a canal, a strait, or a sequence of
chokepoints. The economic rationale depends on reliable schedules, predictable risk pricing,
manageable ice conditions, and the ability to route large container vessels efficiently. Transit
shipping is sensitive to delay, because the value of modern logistics lies in timing, not just
distance. A corridor that occasionally shortens distance but sometimes imposes unpredictable
delays can be unattractive compared to longer routes with stable operational expectations.

Destination shipping is different. It exists to serve Arctic communities and industrial sites:
resupplying settlements, moving equipment and fuel, supporting mining or energy projects,
enabling scientific expeditions, and providing seasonal tourism. In this model, the Arctic is not a
shortcut but the endpoint or the worksite. Reliability still matters, but the schedule constraints
may be different, cargo types are different, and the governance questions often involve local
environmental and community impacts more directly. Destination shipping can grow even when
transit remains limited, because it is driven by on-the-ground activity rather than global route
optimization.

This distinction matters because it changes how you interpret “more shipping.” A rise in Arctic
traffic might reflect more industrial development, more community resupply, or more state
presence, rather than a wholesale reconfiguration of global container trade. It also matters for
policy: the standards and response capabilities needed for destination shipping—often involving
specialized vessels, seasonal operations, and local engagement—are not identical to those
needed for high-volume transit.

In practice, Arctic shipping is a mix. The NSR has often been associated with destination
shipping linked to Russian Arctic development, alongside seasonal transit experiments. The
NWP has historically been more limited and variable, with a mix of local, scientific, and tourist
activity and smaller-scale commercial transits. The transpolar future is the purest transit dream
but remains constrained by variability, infrastructure, and governance complexity.
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6.2 Costs and constraints: insurance, icebreakers, ports, communications, SAR
Arctic shipping costs are not determined primarily by fuel savings from shorter distance. They
are determined by risk pricing and by the cost of compensating for infrastructure scarcity.

Insurance is a central constraint. Underwriters care less about average conditions and more
about tail risk: the low-probability events that generate catastrophic loss. In the Arctic, tail risks
are amplified by remoteness, limited salvage capacity, and the difficulty of emergency response.
Even if a route is “open” in a seasonal sense, an insurer will price the risk of being trapped,
damaged, or delayed, and that pricing can dominate the economics. If the insurance premium
wipes out fuel and distance savings, transit loses its advantage.

Icebreaker support is another cost driver. Some Arctic corridors require escort services or at
least the credible availability of icebreaking and rescue assets. Escort requirements add direct
fees and indirect constraints: scheduling becomes tied to escort availability, convoys, and
regulations. Icebreaker dependency also introduces a sovereignty dimension: if a route’s
feasibility depends on a particular state’s icebreaker infrastructure, that state gains leverage
over access and timing.

Ports and infrastructure are persistent bottlenecks. Ships need places of refuge, repair, and
resupply. They need medical evacuation pathways. They need reliable fuel logistics. The Arctic
has fewer ports, fewer repair facilities, fewer tugs and salvage assets, and fewer specialized
response teams relative to its scale. Infrastructure can be built, but it is expensive, politically
sensitive, and environmentally consequential. Every port investment changes local ecosystems,
Indigenous communities, and strategic posture.

Communications and navigation constraints compound risk. High-latitude connectivity can be
less robust than in mid-latitudes, depending on satellite coverage and local systems.
Navigational charting may be incomplete in some areas, and changes in sea-ice conditions can
generate new hazards. A modern shipping system assumes continuous information flow; the
Arctic punishes gaps.

Search and rescue capacity is perhaps the most decisive constraint. When things go wrong far
from major bases, response times can be long. Harsh weather can delay rescue. Darkness can
complicate operations. The scale of the Arctic means that even well-resourced states can be
thinly spread. This turns SAR from a nice-to-have into a condition of insurability and legitimacy.
If traffic grows faster than SAR capacity, incidents become more likely, and each incident
becomes a geopolitical event.

Together, these constraints explain why the Arctic is not simply a new highway. It is a high-cost
frontier corridor whose economics depend on state capacity, infrastructure investment, and the
ability to price and manage risk under deep uncertainty.
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6.3 Regulatory questions: internal waters claims, straits, and contested interpretations
Shipping is where legal geometry meets political friction, because navigation rights are among
the most sensitive issues in maritime order. In the Arctic, the friction concentrates around how
to classify key passages and what rights foreign vessels possess when transiting them.

The key distinction is between waters treated as internal waters—where the coastal state has
sovereignty similar to land territory—and waters treated as international straits used for
international navigation, where stronger transit rights apply. Between these poles are additional
legal categories and interpretations shaped by geography, historical usage, and state practice.

The Northwest Passage is often discussed through this lens because Canada asserts that the
waters of the Canadian Arctic Archipelago constitute internal waters, grounded in straight
baselines and historic title arguments, while other states have at times taken positions closer to
viewing the route as an international strait in terms of navigation rights. The dispute is not
merely technical; it expresses a deeper clash of priorities. Coastal-state control emphasizes
environmental protection, safety, and sovereignty. Maritime-power emphasis on strait rights
emphasizes predictability, freedom of navigation, and avoidance of precedent that could restrict
global movement elsewhere.

The Northern Sea Route raises its own regulatory questions. Russia has developed a robust
framework for NSR governance that includes permitting, requirements, and often expectations
around icebreaker escort and services. From Russia’s perspective, the route runs through areas
where it holds strong jurisdictional interests and bears heavy operational responsibilities. From
the perspective of external users, the question becomes how these requirements align with the
law-of-the-sea balance between coastal-state regulation and navigational freedom, especially as
the route is framed alternately as a national development corridor and as an international
transit option.

The transpolar future introduces a different regulatory picture. A transpolar route would
traverse areas of the high seas in the central Arctic Ocean, outside EEZs, where navigational
freedoms are strongest. Yet even there, governance is not absent. Safety standards,
environmental rules, ice forecasting, and emergency response coordination become critical.
Moreover, the transpolar vision does not eliminate the need to approach and depart through
coastal zones, which brings back the jurisdictional mosaic.

The deeper point is that contested interpretations are not academic. They shape business risk.
They affect insurance. They determine whether operators view the Arctic as a corridor with
stable rules or as a theater where access can be conditional, politicized, or constrained by
shifting regulations. In the Arctic, where margins are thin and risks are high, legal uncertainty
has immediate economic consequences.
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6.4 Risk externalities: black carbon, noise, invasive species, and spill response realities

Even if Arctic shipping were economically marginal, it would still matter because it carries
environmental and social externalities that are disproportionate to traffic volume. The Arcticis a
high-sensitivity environment where incremental stressors can have outsized effects, and where
the consequences of accidents are amplified by remoteness and response limitations.

Black carbon is a major externality because soot deposited on snow and ice darkens surfaces
and accelerates melt. Shipping emissions therefore do not merely contribute to global
greenhouse forcing in the abstract; they can locally intensify melt processes, particularly near
routes and ports. This links shipping to sea-ice dynamics in a feedback loop: more shipping can
mean more black carbon; more black carbon can mean more melt; more melt can increase the
temptation for more shipping. Even if the magnitude of the effect depends on fuel type, engine
standards, and regulatory controls, the direction of the risk is clear enough to make black
carbon a recurring policy focus.

Noise is another externality that matters more in the Arctic than people assume. Marine
mammals depend on sound for navigation, communication, and hunting. Increased vessel traffic
and icebreaking can alter acoustic environments, potentially affecting migration patterns and
stress levels. Noise is also linked to Indigenous livelihoods where hunting and marine
ecosystems are central. Unlike many pollutants, acoustic disturbance is immediate and
behavioral; it changes the ecology without leaving a chemical residue that is easily measured
after the fact.

Invasive species risk rises with shipping through ballast water discharge and hull fouling. As
waters warm and shipping activity expands, the probability of introducing non-native species
increases, with unpredictable consequences for food webs and fisheries. The Arctic has
historically been protected by cold and isolation; reduced ice and increased traffic erode that
protection.

Spill response is the externality that becomes a governance referendum. In many regions, a spill
is a technical and financial disaster. In the Arctic, it becomes a legitimacy crisis. Cold slows
natural breakdown; darkness and storms complicate containment and cleanup; ice can trap oil
or disperse it in complex ways; and remoteness slows response. Even a relatively small spill can
cause severe local harm and generate international attention. The question is not only “can we
respond?” but “can we respond credibly enough to justify the activity?” This is where “rules-
based” governance meets “capacity-based” reality. A state can regulate a route, but if it cannot
respond to worst-case incidents, regulation looks performative rather than protective.

Finally, there are social externalities. Increased shipping can bring economic opportunities but
also disruptions: pressure on small communities, heightened accident risk, and cultural impacts
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tied to ecological change. These impacts are not uniform, and they must be understood in local
context. But governance that treats shipping purely as a corridor problem will miss that for
many Arctic residents, shipping is part of a broader transformation of homeland conditions.

Taken together, these externalities illustrate the main governance challenge of Arctic shipping.
The Arctic’s corridors are not simply new pathways for commerce. They are pressure points
where climate dynamics, environmental sensitivity, legal interpretation, and limited emergency
capacity converge. In such a setting, the central question becomes less “will ships go?” and
more “what level and type of shipping can be made legitimate under the combined demands of
safety, stewardship, and geopolitical stability?”

7. Resource Exploitation: Opportunity, Risk, and Political Economy

Resource exploitation is where the Arctic’s environmental transformation becomes an economic
temptation and a governance test at the same time. The Arctic is frequently described as a
vault: hydrocarbons, fish, and minerals locked behind ice and distance, now becoming
reachable. That image is partly accurate and partly misleading. Many resources were always
technically reachable, but they were expensive and risky; sea-ice loss changes cost curves and
operational windows, yet it also changes hazards and amplifies political scrutiny. In other words,
the Arctic does not simply become “more available.” It becomes a domain where opportunity
and risk scale together.

The political economy of Arctic resources is also distinct from lower-latitude development. The
state often plays a larger role because infrastructure is sparse, sovereign claims and security
concerns are heightened, and environmental externalities are politically explosive. Resource
projects therefore become entwined with national strategy, regional autonomy politics, and
global supply-chain narratives. The same project can be framed as economic development,
strategic resilience, environmental threat, or sovereignty enforcement, depending on the
audience. Governance in this arena requires resisting simplistic either-or framings. The real
guestion is how incentives, constraints, and legitimacy interact: which resources attract capital
under current conditions, which are mostly symbolic, and which governance mechanisms can
prevent exploitation from outpacing stewardship and response capacity.

7.1 Hydrocarbons: economics, sanctions, technology, and environmental hazard

Arctic hydrocarbons sit at the intersection of geology, global energy markets, and geopolitics.
The popular story is that the Arctic holds vast oil and gas that will become the next frontier as
ice retreats. The operational story is that Arctic hydrocarbon development is constrained by
economics and politics more than by ice alone.
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Economics is the first filter. Offshore Arctic projects can involve enormous capital expenditures,
long timelines, and high operating costs. They require specialized platforms or subsea systems,
robust logistics, and contingency planning for extreme conditions. Their profitability depends on
long-term price expectations and on investor confidence that regulatory and political conditions
will remain stable across decades. This alone narrows the set of projects that can proceed. A
brief period of higher prices may generate interest, but sustained development typically
requires either consistently favorable market conditions or strong state support.

Sanctions and geopolitical constraints are the second filter. Where development depends on
high-end technology, specialized services, and foreign capital, sanctions can become decisive.
This is especially relevant in parts of the Arctic where international political conflict has directly
constrained technology transfer, financing, and cooperation. Even when resources exist, the
ability to develop them depends on access to drilling technology, ice-class vessels, subsea
engineering expertise, and insurance markets. Restrict any of those channels and the project’s
feasibility changes.

Technology is the third filter. Arctic development tends to be technologically intensive, not
merely because of cold but because of remoteness and the need for resilience. The system must
be robust enough to handle storms, ice movement, darkness, and long supply lines. It must also
be monitored and controlled with high reliability. Advancements in remote monitoring,
autonomous systems, and ice forecasting can reduce some risks, but they also introduce new
dependencies on communications and cyber resilience. Technology can widen the feasible
margin, but it cannot eliminate the underlying asymmetry: failures are harder to fix and more
likely to become crises.

Environmental hazard is the fourth filter and often the decisive legitimacy constraint. Oil spill
risk in the Arctic has a different character than in warmer, more accessible seas. Response is
harder, cleanup is slower, ecosystems may be more sensitive, and the reputational
consequences are magnified. In a region where local communities depend on marine
ecosystems for food and culture, an accident is not only an environmental event but a social and
political rupture. This places Arctic hydrocarbon projects under intense scrutiny, often turning
them into symbols in broader climate politics. As global decarbonization pressures rise,
investors also confront transition risk: the possibility that hydrocarbons become stranded assets
or face escalating regulatory constraints.

The net result is a political economy where Arctic hydrocarbons can remain “strategically
present” even when they are economically constrained. They remain present as a narrative of
sovereignty and future wealth, as a lever in national development plans, and as a bargaining
chip in geopolitical relationships. But their realization depends on a fragile alignment of prices,
technology access, regulatory permission, and social license. In many contexts, this fragility
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means that the most important governance question is not whether hydrocarbons exist, but
whether institutions can credibly manage worst-case risk and whether development pathways
can avoid creating irreversible damage or political backlash.

7.2 Fisheries: shifting stocks, food security, and the logic of precautionary management
Fisheries are the Arctic resource story most directly tied to ecosystem change and food security.
Unlike hydrocarbons, fish are not locked behind ice in the same way. They move. As waters
warm and sea-ice patterns shift, species ranges can migrate northward, productivity can change,
and new fisheries opportunities can emerge in areas that were previously too icy or too
biologically marginal.

This mobility makes governance harder. If a fish stock crosses boundaries or emerges in
previously unfished areas, the regulatory question is not just who has jurisdiction but how to
prevent a rush that collapses the stock before science and management catch up. In many
oceans, the pattern is familiar: discovery leads to overfishing; overfishing triggers conflict;
conflict undermines management; and recovery becomes slow and politically costly. The Arctic
seeks to avoid repeating this pattern under conditions of rapid ecological reorganization.

Food security adds another layer. For many Arctic communities, especially Indigenous
communities, marine resources are not merely commodities. They are subsistence, culture, and
health. Governance that focuses solely on commercial potential risks undermining local food
systems and deepening inequality. A northward shift of fish stocks can also disrupt existing
fisheries farther south, creating political tensions between regions and sectors.

This is where precautionary management becomes not just an environmental preference but a
rational governance strategy. Precaution means: do not treat the absence of perfect scientific
certainty as a reason to postpone protective measures when the risk of irreversible harm is
high. In the Arctic, the justification for precaution is strong because monitoring is challenging,
ecological baselines are shifting, and the cost of management failure is amplified by the
difficulty of enforcement and the fragility of certain ecosystems.

The Arctic has already generated a distinctive institutional response in this domain: agreements
that restrict unregulated fishing in the central Arctic Ocean until sufficient science and
management mechanisms exist. This pattern illustrates a key governance principle: when the
system is changing faster than knowledge, it can be rational to slow exploitation rather than
accelerate it. In effect, fisheries governance becomes a test of whether states can treat
uncertainty as a reason for restraint rather than as a reason for opportunistic capture.

7.3 Minerals and critical materials: Greenland and the Arctic as strategic supply narratives
Minerals and critical materials have become the most geopolitically charged Arctic resource
narrative, particularly around Greenland. Here the key driver is not only geology, but the global
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shift toward supply-chain security thinking. Critical minerals are framed as strategic inputs for
energy transition technologies, electronics, defense systems, and advanced manufacturing. If a
region is perceived as holding significant deposits, it can quickly become a focal point for
geopolitical attention, even before mines are developed.

Greenland occupies a special position in this narrative. It is often portrayed as a place where
mineral potential intersects with strategic geography, autonomy politics, and external interest.
This makes mineral development a multi-level governance problem: local concerns about
environment and community impact, national or kingdom-level defense and foreign policy
considerations, and global competition for supply security.

Strategic supply narratives can distort decision-making. They can create urgency that outruns
feasibility. Mining projects in remote environments require long lead times, heavy
infrastructure, skilled labor, and stable political conditions. They also require social license,
especially where Indigenous communities and local populations bear environmental risks. When
external actors frame minerals as a strategic imperative, local political systems may feel
pressured, potentially intensifying internal debates over autonomy, development, and identity.

Minerals also carry environmental risks that differ from hydrocarbons but are not smaller.
Mining can impact water quality, create tailings challenges, disturb habitats, and impose long-
term remediation burdens. In cold environments, ecological recovery can be slow. If governance
institutions are weak or divided, the risk is that strategic narratives push projects forward before
environmental safeguards and oversight capacity are mature.

The result is a recurring pattern: the Arctic is discussed as a critical-minerals frontier even when
many projects are speculative. The narrative has power because it aligns with global anxiety
about supply chains. But the physical reality—logistics, infrastructure, costs, and environmental
constraints—often makes development slower and more selective than the rhetoric implies.

7.4 Investment reality: logistics, seasonality, labor, and the cost of remoteness

Across hydrocarbons, fisheries, and minerals, one constraint dominates: remoteness turns
everything into infrastructure. In the Arctic, “project cost” includes not only the extraction
technology but the creation of an ecosystem of support: transport corridors, housing, power
supply, communications, medical capability, emergency response, and sometimes even basic
port or airfield access. A mine is not just a hole; it is a small city and a logistical network
operating at the edge of weather and darkness.

Seasonality makes planning discontinuous. Construction windows are limited. Shipping windows
can be narrow and variable. Ice conditions can delay deliveries. This creates a capital structure
problem: money is tied up longer, schedules have more failure modes, and contingency budgets
must be larger. Investors respond by demanding higher returns, stronger guarantees, or state
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support. This is one reason why Arctic development is often more state-linked: private capital
alone may not absorb the compounded risk.

Labor is another constraint. Skilled workers are harder to recruit and retain in remote, harsh
environments. Rotational workforces increase costs. Housing and community services must be
provided. Safety standards must be higher. For local communities, labor influx can create social
tension, housing pressure, and cultural disruption. Governance must therefore manage not only
environmental impact but social impact.

The cost of remoteness also reshapes geopolitical leverage. If a state builds infrastructure—
ports, icebreakers, airfields, communications—it increases the feasibility of development and
simultaneously increases its strategic posture. Infrastructure becomes dual-use almost by
default. This can intensify security concerns, spur competitive investment, and further entangle
economic development with military planning.

Finally, investment reality interacts with legitimacy. In remote regions, a failure is harder to hide
and harder to fix. A spill, a tailings breach, a major accident, or a community conflict can
become an international story. That reputational exposure increases the demand for credible
governance: transparent oversight, robust contingency planning, meaningful community
participation, and real response capacity.

In sum, Arctic resources are an opportunity not because the region is suddenly easy, but
because the distribution of feasibility is changing. Yet every step toward feasibility amplifies
demands on governance. The Arctic resource question is therefore not a simple “develop or
preserve” debate. It is a political economy problem of timing, capacity, and legitimacy: how to
align economic incentives with stewardship constraints in a region where mistakes echo louder
and last longer.

8. Environmental and Ecosystem Challenges

The Arctic’s environmental challenges are often summarized with a single phrase: “warming
faster than the rest of the world.” That summary is directionally true but insufficient for
governance. The Arctic is not merely warming; it is reorganizing. Its cryosphere, ocean,
atmosphere, and biosphere are shifting together, and these shifts alter the conditions of human
life and political decision-making. The most critical feature is coupling: changes reinforce each
other across domains. Thawing permafrost destabilizes infrastructure and releases greenhouse
gases, which intensify warming. Sea-ice loss increases ocean heat uptake and changes storm
behavior, which accelerates coastal erosion. Ocean warming and acidification reorganize food
webs, which reshapes fisheries and subsistence patterns. These changes are not separate
headlines; they are interacting stressors.
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This section frames the Arctic’s environmental challenges as governance-relevant realities rather
than as abstract climate science. The Arctic is an operational environment for communities,
shipping, extraction, and military presence. When ecosystems shift, so do livelihoods, safety,
and political legitimacy. The key point is that the Arctic is becoming less predictable in precisely
the domains where predictability used to substitute for infrastructure. Historically, the cold and
the ice created a form of stability: certain places were inaccessible, certain risks were bounded,
certain seasonal patterns were dependable. As that stability erodes, governance must
compensate with monitoring, adaptation investment, precautionary rules, and community-
centered planning. Otherwise, the Arctic becomes a place where uncertainty itself is the
dominant hazard.

8.1 Permafrost thaw: infrastructure collapse, carbon release, and community risk
Permafrost thaw is the slow-motion structural failure beneath the Arctic’s development story.
Permafrost is not simply frozen dirt; it is the foundation layer for roads, buildings, pipelines,
airstrips, and community infrastructure across large parts of the Arctic. When it thaws, the
ground can subside, tilt, crack, and become unstable. That instability has cascading
consequences because Arctic infrastructure is often already minimal and expensive to repair.

Infrastructure collapse is not a metaphor. Roads buckle. Buildings shift. Water and sewage
systems fracture. Fuel storage and pipelines face new failure risks. Airstrips—the lifelines for
remote communities—can degrade. When an airstrip is compromised, emergency evacuation
becomes harder and supply chains become more fragile. When a road network becomes
unreliable, the cost of food and fuel rises. These are governance challenges because they
translate environmental change into immediate social vulnerability and into demands for public
investment. The Arctic is thus an adaptation-cost amplifier: the same level of warming imposes
higher per-capita infrastructure burdens because the environment was already at the edge of
buildability.

Permafrost thaw also carries a global climate feedback: carbon release. Permafrost soils contain
large stocks of organic carbon accumulated over long periods. As thaw exposes this material to
microbial decomposition, greenhouse gases can be released. This is not a clean, linear process;
it depends on moisture, oxygen availability, and microbial pathways, which can yield carbon
dioxide or methane. The governance relevance is twofold. First, thaw-driven emissions can
reinforce warming, making Arctic change more self-propelling. Second, the global nature of the
feedback creates a moral and political pressure: the Arctic becomes not only a victim of climate
change but a potential accelerator, which can intensify demands for emissions reduction and for
Arctic monitoring.

Community risk is the third dimension and often the most acute. Many Arctic communities face
the combined effects of permafrost thaw and coastal erosion, which can make relocation a real
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possibility. Relocation is not simply a technical project; it is a cultural and identity challenge,
especially for Indigenous communities whose connection to place is part of social continuity and
spiritual meaning. Even when relocation is possible, it raises questions of consent, funding
responsibility, and long-term support. Governance failures here become visible as injustice:
communities that contributed least to global emissions bear the most immediate costs.

Permafrost thaw therefore ties together local adaptation needs and global climate stakes. It is a
foundational stressor in both the literal and political sense: it undermines built systems and
tests whether institutions can respond with speed, humility, and sustained investment.

8.2 Ocean change: warming, acidification, and food-web reorganization

The Arctic Ocean is shifting in temperature, chemistry, and biological timing. These shifts matter
because the ocean is the region’s circulatory system: it redistributes heat, supports ecosystems,
and shapes the availability of food resources. For governance, ocean change translates into
uncertainty for fisheries, subsistence, and ecological management.

Ocean warming in the Arctic is not merely a uniform increase in temperature. It is influenced by
sea-ice loss, freshwater inputs from melting ice, and inflows of warmer water from lower
latitudes. Warming alters the timing of phytoplankton blooms, the distribution of zooplankton,
and the conditions for fish larvae survival. This is why food-web reorganization often begins at
the base: when the timing and productivity of primary producers shift, everything above
them—fish, seabirds, marine mammals—faces changed constraints.

Acidification adds a chemical dimension to this reorganization. As the ocean absorbs carbon
dioxide, seawater chemistry changes in ways that can stress organisms that build shells or
skeletons from carbonate minerals. The Arctic can be especially sensitive because cold water
absorbs more CO2, and because freshwater inputs can alter buffering capacity. The governance
implication is that acidification can create invisible ecological pressure that does not announce
itself dramatically until certain thresholds are crossed—after which impacts can be hard to
reverse.

Food-web reorganization has direct consequences for human systems. Commercial fisheries
depend on predictable stock distributions and recruitment patterns. Subsistence hunting and
fishing depend on predictable presence and behavior of marine animals. When those patterns
shift, the risk is not only ecological but social: food insecurity can rise, cultural practices can be
disrupted, and conflict can emerge over access and management. Governance must therefore
integrate ocean monitoring with adaptive management rules that can respond to moving
baselines rather than to stable historical averages.

A critical point is that ocean change interacts with shipping and extraction. Increased vessel
traffic can introduce noise, pollution, and disturbance. Resource development can increase the
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risk of spills and habitat disruption. The ocean is the medium that spreads impacts, making
localized events potentially wide-reaching.

8.3 Biodiversity shifts: northward migration, disease dynamics, and “borealization”

As the Arctic warms, species distributions are shifting northward. This is often described as
“borealization”: the movement of sub-Arctic (boreal) species into Arctic ecosystems, altering
competition and predation patterns. Borealization is not a simple gain of biodiversity; it is a
reshuffling that can disadvantage Arctic specialists.

Northward migration changes ecological relationships. New predators or competitors can alter
the balance of established systems. Fish species that were once rare can become more
common, while ice-dependent species may lose habitat and face declining hunting platforms.
For example, marine mammals that rely on sea ice for resting, breeding, or hunting can be
pressured by reduced ice availability and by increased human activity in newly open waters.

Disease dynamics are an underappreciated aspect of biodiversity change. Warmer temperatures
can expand the range or viability of pathogens and parasites. New species interactions can
introduce new transmission pathways. Increased human activity—shipping, tourism, industrial
workforces—can also increase the movement of organisms and disease vectors. For
governance, this means Arctic environmental change includes public health and wildlife health
dimensions, not only conservation concerns.

Borealization and disease shifts also complicate management categories. Traditional
conservation plans may assume stable habitats and stable species ranges. Fisheries
management may assume stable stock distributions. When those assumptions fail, governance
must become more adaptive, more responsive, and more regionally coordinated. The difficulty
is that adaptation requires data and trust—two things that are strained by remoteness and
geopolitical fragmentation.

Biodiversity shifts also have cultural meaning. Many Arctic communities have deep relationships
with particular species and seasonal patterns. When those patterns shift, the change is not only
economic but existential. Governance that treats biodiversity as a statistic will miss that for
many residents the Arctic is not merely an environment; it is a lived world of relations.

8.4 Pollution pathways: legacy contaminants, microplastics, and new shipping emissions
The Arctic is often imagined as pristine, but it has long been a sink for pollutants transported
from elsewhere. Pollution pathways make the Arctic a kind of environmental ledger: it records
industrial activity far from its shores and now increasingly records its own rising local activity.

Legacy contaminants include persistent organic pollutants and heavy metals that can travel via
atmospheric circulation and ocean currents. These contaminants can bioaccumulate and
biomagnify through food webs, reaching high concentrations in top predators and in

35



subsistence foods. This is a governance issue because it intersects with Indigenous health and
food security. Advisories about contaminant exposure can clash with the cultural and nutritional
importance of traditional foods. The ethical burden is heavy: communities that did not produce
the pollutants face the health consequences.

Microplastics add a newer dimension. Plastics fragment and circulate widely, and microplastics
have been detected in many marine environments. The Arctic’s cold and circulation patterns can
contribute to accumulation. Microplastics interact with ecosystems in complex ways: they can
be ingested by organisms, potentially affecting health and reproduction, and they can transport
other chemicals. While uncertainties remain about specific impacts, the governance posture
must recognize that the Arctic is not insulated from global material flows.

New shipping emissions represent the locally intensifying part of the pollution story. As Arctic
traffic grows, emissions of nitrogen oxides, sulfur compounds (depending on fuel rules),
particulate matter, and black carbon can increase. Black carbon is particularly relevant because
it can accelerate melt when deposited on snow and ice. Shipping also brings risks of oil spills,
chemical spills, and waste discharge. These risks are not hypothetical in a region with sparse
response capability.

Pollution pathways highlight a crucial governance tension. The Arctic is affected by global
emissions and contaminants, yet its governance mechanisms are partly regional. Coastal states
and Arctic forums can regulate local activities, but many pollutant sources lie far outside Arctic
jurisdiction. This makes Arctic governance both a regional responsibility and a global justice
issue. It also makes cooperation essential: monitoring, data sharing, and joint response planning
are needed even when political relations are strained.

In sum, the Arctic’s environmental and ecosystem challenges are not a single crisis but a
portfolio of interacting shifts: ground destabilization, ocean chemistry change, ecological re-
sorting, and pollutant accumulation. These shifts turn the Arctic into a place where the cost of
error is high and the value of credible governance—rooted in monitoring, precaution,
adaptation, and community consent—becomes central to legitimacy.

9. Indigenous Peoples and the Question of Legitimate Governance

Arctic governance is often described in the language of states, treaties, maritime zones, and
strategic corridors. That language is necessary, but it is incomplete. The Arctic is also a
homeland—an inhabited region with peoples whose political status, legal rights, and cultural
continuity predate modern state boundaries. Governance that treats Indigenous peoples as a
secondary interest group will fail in two ways at once: it will fail ethically by misdescribing who
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has standing, and it will fail operationally by ignoring knowledge, legitimacy, and local capacity
that are indispensable under conditions of rapid environmental change.

The llulissat Declaration’s early critiques exposed this fault line. Even if its primary focus was on
coastal-state jurisdiction over the Arctic Ocean, the wider governance environment cannot be
stabilized by law-of-the-sea procedures alone. Climate change is altering subsistence patterns,
coastal stability, and ecosystem timing. Shipping and extraction introduce new risks and
disruptions. Emergency response often depends on local presence. The question is therefore
not whether Indigenous peoples should be “included,” as if governance is a meeting that can
optionally invite them. The question is whether governance can be legitimate—and therefore
workable—without treating Indigenous peoples as rights-bearing participants whose consent,
knowledge, and priorities are structurally relevant.

Legitimate governance here means more than procedural fairness. It means that the rules and
decisions are recognized as binding in practice by those who live with their consequences. In
the Arctic, legitimacy is a form of resilience infrastructure. Where legitimacy is weak,
enforcement becomes harder, monitoring becomes thinner, conflict becomes more likely, and
crisis response becomes more brittle. Where legitimacy is strong, cooperation becomes easier,
the quality of situational awareness improves, and adaptive management becomes feasible.

9.1 From “stakeholders” to rights-bearing peoples: why the language matters

Words are not cosmetic in governance. They encode who is believed to have standing, what
claims are considered negotiable, and what obligations decision-makers recognize. The term
“stakeholder” is often used as a polite category for “those affected.” In many policy contexts it is
meant to be inclusive. In the Arctic, it can be subtly diminishing, because it implies a participant
whose interests are weighed alongside others, rather than a people whose rights create binding
constraints on what governance can legitimately do.

Indigenous peoples are not simply groups with “stakes.” They are peoples with recognized rights
under various legal frameworks, including rights related to land, resources, culture, and self-
determination in different forms depending on jurisdiction. The language of rights-bearing
peoples shifts the governance posture. It implies that certain decisions are not merely matters
of consultation; they require consent processes and ongoing participation in management. It
implies that the Arctic is not primarily a resource frontier awaiting allocation, but a lived place
whose political and cultural order must be respected.

The language shift also changes how external narratives land. When outsiders speak of
“opening” shipping routes, “unlocking” minerals, or “developing” new energy frontiers,
Indigenous communities often hear a familiar pattern: projects framed as inevitable and
beneficial by those who will not bear the long-term consequences. The rights-bearing frame
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resists inevitability rhetoric. It asserts that development is conditional, not automatic; that
benefits and harms must be evaluated locally; and that cultural survival is not an interest to be
traded away for short-term revenue.

This matters for the credibility of Arctic institutions. If Arctic governance appears to be a
conversation among states and corporations with Indigenous peoples relegated to advisory
roles, then the governance order will be perceived as extractive. Once that perception hardens,
even well-designed environmental and safety measures may be distrusted as cover for
predetermined outcomes. The language of rights is therefore not merely moral; it is strategic. It
prevents governance from dissolving into a legitimacy deficit that later becomes an operational
deficit.

9.2 Knowledge systems: Indigenous knowledge and scientific monitoring as complements
Arctic change is rapid, localized, and complex. No single knowledge system is sufficient.
Scientific monitoring offers measurement, models, and comparative analysis across regions and
timescales. Indigenous knowledge offers long-term relational observation, fine-grained local
understanding, and an integrated view of ecological, seasonal, and practical signals. The most
resilient governance systems treat these as complements rather than competitors.

Scientific monitoring is essential for many tasks: understanding sea-ice dynamics, tracking ocean
warming and acidification, measuring contaminants, modeling storm behavior, and constructing
long time series that reveal trends. It supports standardized data that can be shared across
jurisdictions and used to design regulations and emergency plans. However, scientific programs
can be sparse in remote areas, constrained by funding cycles, and shaped by research priorities
that do not always match local needs.

Indigenous knowledge is often described as “traditional,” but that label can mislead. It is not
merely a record of the past; it is an adaptive observational practice tuned to survival and
stewardship. It includes knowledge of animal behavior, ice conditions, wind patterns, travel
safety, and ecological signals that may not be captured in formal instruments. It is also a
knowledge system embedded in community responsibility: if an observation is wrong,
consequences are immediate. That accountability produces a certain kind of rigor—different
from laboratory rigor, but not lesser.

The complementarity becomes clear in practical domains. For example, local knowledge can
identify subtle changes in ice stability or wildlife migration that precede what satellite datasets
can interpret at coarse resolution. Scientific data can then contextualize local observations
within broader patterns and can help distinguish local anomalies from systemic shifts. In
monitoring contaminants, scientific measurement can quantify chemical burdens, while local
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knowledge can interpret changes in animal health, behavior, and availability that matter for
food security.

A governance framework that honors complementarity avoids two errors. One error is
romanticization: treating Indigenous knowledge as mystical or infallible. The other is dismissal:
treating it as anecdotal and unscientific. The disciplined posture is integration through mutual
respect and clear protocols—co-designed monitoring programs, shared data interpretation,
community-based observing networks, and decision-making processes that treat local
observation as evidence, not as decoration.

In a rapidly changing Arctic, the greatest risk is not ignorance but fragmented perception.
Complementary knowledge systems reduce that risk by increasing the density and relevance of
situational awareness.

9.3 Co-management models and consent principles in practice

If legitimacy is real, it must appear in institutions, not merely in acknowledgments. Co-
management is one institutional expression of legitimacy: shared authority between
governments and Indigenous organizations over certain resources, areas, or regulatory
decisions. Co-management is not a single model; it is a family of arrangements shaped by local
legal frameworks, treaties, land claims agreements, and political histories. But the core idea is
the same: decisions are better and more legitimate when those who live with the consequences
participate in governance as decision-makers, not merely as consulted parties.

In practice, co-management can include shared boards that set hunting quotas or fisheries
rules, joint environmental assessment bodies, co-designed monitoring programs, and
collaborative enforcement arrangements. When it works, co-management produces outcomes
that are both more adaptive and more durable. It can respond to shifting ecological conditions
more quickly because local observers are directly involved. It can reduce conflict because
decisions are not experienced as externally imposed. It can improve compliance because rules
reflect lived reality.

Consent principles are the deeper normative layer that co-management often operationalizes.
Consent is not a single moment of “yes” or “no.” In practice, it can mean early involvement
before project designs are locked in, access to independent expertise, meaningful power to
shape conditions, ongoing monitoring rights, benefit-sharing arrangements, and the ability to
halt or modify projects if conditions change or harm emerges. Consent is therefore not simply
about approving a mine or a shipping policy; it is about governing the entire lifecycle of risk and
benefit.

The Arctic context makes lifecycle consent particularly important because conditions are
changing. A project approved under one set of environmental assumptions may become more
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hazardous under new ice regimes, thaw conditions, or ecosystem shifts. Co-management and
consent mechanisms provide a way to update governance without turning every adjustment
into a crisis.

These mechanisms are not cost-free. They require time, resources, and trust. They can slow
projects, and they can generate friction when state strategic priorities push toward speed. But
that friction is the price of legitimacy. Without it, speed becomes brittle. A project that advances
quickly but loses social license can trigger long delays, legal conflict, and reputational damage
that are more costly than deliberate planning.

9.4 The governance gap: when strategic competition sidelines participation

The most dangerous Arctic governance failure mode is not disagreement; it is sidelining. When
strategic competition intensifies, governments tend to centralize decision-making, prioritize
security narratives, and treat transparency as risk. In such a posture, Indigenous participation
can be reduced to symbolism: a consultation box checked after decisions are effectively made
elsewhere. This is the governance gap—the space between formal commitments to inclusion
and the practical reality of decision-making under strategic pressure.

This gap has multiple causes. Security competition encourages secrecy and urgency. Dual-use
infrastructure projects—ports, airfields, satellites, surveillance networks—can be framed as
national imperatives, narrowing the perceived room for negotiation. Geopolitical tension can
disrupt the international cooperative forums where Indigenous organizations have institutional
roles, reducing the overall bandwidth for inclusive governance. Economic competition for
critical minerals or shipping advantage can produce a “race” mentality, where procedural steps
are treated as obstacles rather than as safeguards.

The gap also manifests in knowledge governance. When cooperation channels freeze or narrow,
scientific data sharing can decline, and joint monitoring programs can weaken. Indigenous
knowledge networks may remain active locally, but their integration into regional decision-
making can be undermined by institutional fragmentation. The result is degraded situational
awareness precisely when risks are rising.

The governance gap has operational consequences. If communities feel excluded, they may
resist projects, challenge policies, or disengage from monitoring and response cooperation. That
resistance can be framed by states as “political,” but it is often a rational response to being
treated as an afterthought. In the Arctic, where local capacity and local trust are essential for
emergency response and environmental stewardship, sidelining communities is not only unjust;
it is strategically self-defeating.

Closing the governance gap requires treating inclusion as capability, not as public relations. It
means building participation into the architecture of decision-making so that it persists even
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during strategic tension. It means maintaining Indigenous representation in regional forums,
funding community-based monitoring as a core safety function, and creating legal and
institutional commitments that cannot be easily bypassed by urgency narratives.

The core synthesis is simple: Arctic governance cannot be legitimate if it is only state-centered,
and it cannot be effective if it is not legitimate. In a region where climate change and strategic
competition increase uncertainty and risk, Indigenous participation is not an optional moral
add-on. It is part of the operating system that keeps the Arctic from becoming ungovernable.

10. The Arctic Council and the Limits of “Arctic Exceptionalism”

For much of its modern life, the Arctic has been governed under an implicit bargain: keep “hard
security” off the table so cooperation can continue on everything else. That bargain is often
called “Arctic exceptionalism”—the idea that the region, despite being strategically significant,
can remain partially insulated from broader geopolitical conflict through technical collaboration,
scientific work, and steady procedural habits. The Arctic Council became the flagship institution
of that bargain.

What the post-2022 period demonstrates is not that exceptionalism was a naive fantasy, but
that it has a boundary condition. Exceptionalism can dampen friction when states still value
shared environmental and safety outcomes more than they value signaling hostility. When that
balance flips, exceptionalism does not vanish overnight; it degrades. It narrows into
workarounds, selective continuity, and parallel channels. The Council survives, but it does so by
retreating toward its core competencies: assessment, monitoring, and coordination on non-
security issues—while security-minded states increasingly build separate venues for strategic
alignment.

This section argues that the Arctic Council’s endurance is real but conditional. It endures
because the Arctic’s environmental and operational realities do not stop for war, and because
many practical tasks remain mutually beneficial. Yet it is constrained because the Council’s
design—by intent—cannot absorb security competition without breaking its founding logic. The
result is a two-speed Arctic: “low-politics” cooperation continues in limited form, while strategic
competition accelerates elsewhere.

10.1 What the Arctic Council is designed to do, and what it cannot do

The Arctic Council is a high-level intergovernmental forum built to promote cooperation on
Arctic issues—especially environmental protection and sustainable development—while
explicitly avoiding matters related to military security. This design choice was not an oversight; it
was the enabling constraint. It created a space where states could talk and work together even
when their defense establishments watched each other closely.
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The Council’s architecture is optimized for knowledge production and coordination rather than
rule-making. Its working groups generate assessments, monitoring products, recommendations,
and project outputs. It is a convener and a broker: it turns shared scientific and technical work
into shared situational awareness, and it offers a platform where states and Indigenous
Permanent Participants can shape priorities and interpret risks. In a region where data is sparse,
costs are high, and impacts cross borders, this “knowledge infrastructure” is not secondary. It is
governance’s foundation layer.

But the Council has hard limits. It does not function as a treaty organization with regulatory
authority. It cannot compel compliance, enforce standards, or adjudicate disputes. It is
consensus-based, meaning its official decisions and statements require agreement among all
Arctic states. That consensus rule is often criticized as slow, but it is also how the Council avoids
fracture: consensus forces a discipline of minimal common ground.

The Council’s most important limit is the one embedded at its founding: it is not designed to
manage military-security dilemmas. This matters because many of the Arctic’s emerging
pressures—icebreaker capacity, dual-use ports, surveillance infrastructure, and strategic
mobility—are precisely where environmental and security narratives overlap. When security
competition rises, states may treat transparency as vulnerability and consultation as delay. The
Council’'s mandate cannot absorb that shift directly; it can only try to continue adjacent work
without being pulled into strategic confrontation.

10.2 Legally binding agreements adjacent to the Council: why they succeeded

One of the most misunderstood facts about Arctic governance is that some of its most
consequential achievements are legally binding—yet they sit “adjacent” to the Arctic Council
rather than inside it. The Arctic states negotiated three major legally binding agreements under
the Council’s auspices: one on aeronautical and maritime search and rescue, one on marine oil
pollution preparedness and response, and one on international Arctic scientific cooperation.
These are not merely symbolic; they encode real operational commitments and cooperative
procedures.

They succeeded for structural reasons.

First, they are problem-shaped rather than ideology-shaped. Search and rescue is not primarily
a values conflict; it is a physics and logistics problem. Qil spill response is not a debate about
who is virtuous; it is a capability problem. Scientific cooperation is not a zero-sum prize; it is a
mutual capacity multiplier. When agreements are anchored in operational necessity, they create
room for reciprocity even among rivals.

Second, they are “bounded” in scope. They do not require states to surrender sovereignty. They
do not settle territorial disputes. They do not impose a comprehensive governance regime.
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Instead, they define how states will coordinate when predictable hazards occur. This
boundedness makes them politically survivable.

Third, they leverage the Council’s working habits. The Council’s assessments and expert
networks help define the problem, standardize language, and socialize officials into shared
expectations. By the time states negotiate a treaty, the conceptual groundwork has often been
prepared by years of technical collaboration.

Finally, these agreements sit below the threshold where states fear strategic exploitation. They
are about saving lives, limiting damage, and enabling research—not about force posture. That is
the key: “Arctic exceptionalism” has always been strongest where the problem is operationally
urgent but strategically nonthreatening.

10.3 Post-2022 constraints: paused cooperation, selective continuation, and workarounds

The war shock of 2022 hit the Arctic Council at its most vulnerable point: consensus among
eight states became politically impossible at the diplomatic level, at least for a time.
Cooperation was paused by the seven Western Arctic states after Russia’s full-scale invasion of
Ukraine. That pause did not mean Arctic problems paused; it meant the primary institution built
to coordinate Arctic knowledge and policy became partially immobilized.

What followed was not a clean break but a phased adaptation—an institutional form of “limited
continuity.”

One phase was selective continuation without Russia in projects where that was feasible. This
effectively created an “Arctic Seven” mode for parts of the Council’s work. The logic was
pragmatic: preserve as much environmental and scientific work as possible while refusing
business-as-usual at the political level.

Another phase was procedural workaround. Work that could be conducted through written
procedures and remote formats began to restart, gradually restoring project-level momentum
without requiring high-profile diplomatic gatherings. Virtual working group meetings, in
particular, became a tool for resuming technical work while avoiding the symbolism and friction
of full political normalization.

A further phase was careful reintegration of working-level and scientific cooperation in ways
that did not imply a return to pre-2022 political trust. In practice this creates a split-level
Council: technical and scientific functions can operate, while political-level cooperation remains
constrained, cautious, and sensitive to events outside the Arctic.

This split-level posture has consequences. It slows decision-making on new initiatives that
require political buy-in. It complicates long-term planning because chairships must manage both
Arctic agendas and global crises. It burdens Indigenous Permanent Participants, whose influence
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is most meaningful when the Council’s political machinery is fully engaged. And it increases the
risk that Arctic issues become governed elsewhere—through security blocs, bilateral deals, or
minilateral clubs—leaving the Council as a monitoring-and-assessment engine without full
political traction.

Yet the same story also shows durability. The Council did not dissolve. It bent. That matters,
because losing the Council would mean losing an institutional memory, a trusted technical
network, and a governance habit that took decades to build.

10.4 The emergence of parallel venues: minilateralism, bilateralism, and issue-specific treaties
As the Council’s political bandwidth narrowed, Arctic governance did what governance systems
often do under stress: it branched.

Minilateralism is one branch. Coastal-state groupings, like the “A5” logic associated with the
llulissat Declaration, reflect a jurisdictional worldview: those with Arctic Ocean coastlines claim
special responsibility and special rights. Separately, an “Arctic Seven” security logic has emerged
in Western coordination, especially as NATO membership now includes all seven non-Russian
Arctic states. In a high-tension environment, minilateral groupings are attractive because they
move faster, align more tightly on strategic objectives, and avoid the consensus veto that
paralyzes broader forums.

Bilateralism is another branch. States pursue practical deals that match immediate needs:
fisheries coordination, infrastructure agreements, shipbuilding and icebreaker partnerships,
intelligence sharing, and local operational arrangements. Bilateralism is not inherently bad; it
can solve concrete problems quickly. The risk is fragmentation: bilateral deals may not
harmonize standards, may leave gaps in environmental protection, and may produce unequal
outcomes for Indigenous communities and smaller Arctic actors.

Issue-specific treaties and operational forums form the third branch. The agreement preventing
unregulated high seas fishing in the central Arctic Ocean is a strong example of a targeted,
precautionary instrument that includes both Arctic and non-Arctic parties. Operationally, coast
guard coordination has also been institutionalized through a separate forum focused on
maritime safety, security, and environmentally responsible activity—precisely the “low politics”
domain where cooperation can remain rational even under geopolitical strain. These issue-
specific mechanisms represent a pragmatic strategy: when comprehensive cooperation is hard,
build modular cooperation around discrete risks.

The danger of parallelism is not that it exists, but that it can become a substitute for legitimacy.
Minilateral clubs can sideline voices that are structurally central to Arctic governance, especially
Indigenous peoples and non-coastal Arctic states. Security-centered venues can treat
environmental and community concerns as secondary. Issue-specific treaties can create

44



“governance islands” that fail to address systemic interactions—like how shipping emissions,
spill response limits, and ecosystem change reinforce each other.

The opportunity of parallelism, however, is that it can keep functional cooperation alive while
political trust is damaged. The design challenge going forward is to prevent the Arctic from
becoming two disconnected realities: a security Arctic governed by blocs, and an environmental
Arctic governed by science. The Arctic is one coupled system. Its governance must find a way—
however modular—to keep those domains from drifting into mutual blindness.

11. The End of the Low-Tension Promise: Securitization and Fragmentation

The Ilulissat moment carried an implicit promise: the Arctic could be governed as a rules-first
region even while the world argued elsewhere. The promise was never that the Arctic would be
free of strategic interest. It was that strategic interest could be managed through procedures,
predictability, and a shared preference for keeping the temperature low. What has eroded is not
the existence of law, but the social and political conditions that made legal order feel sufficient.

Securitization is the shift in default interpretation. Infrastructure becomes “position.” Shipping
becomes “access.” Science becomes “surveillance-adjacent.” Environmental regulation becomes

I”

“control.” When securitization rises, even benign actions are read through a defensive lens.
Fragmentation follows because trust is the lubricant that lets multi-party cooperation work.
When trust thins, actors retreat into smaller coalitions, bilateral deals, or issue-specific
arrangements that minimize exposure. The Arctic does not become lawless; it becomes
compartmentalized. Governance becomes a mosaic of partially connected systems:
environmental forums trying to preserve shared knowledge, and security groupings building

posture and readiness.

This is the end of the low-tension promise in its original form. The Arctic is still manageable, but
it is no longer governable by the same assumption that “technical cooperation will naturally
outrun strategic rivalry.” The new reality is that technical cooperation must be engineered to
survive rivalry, not merely expected to persist alongside it.

11.1 Dual-use infrastructure: ports, airports, satellites, and logistics corridors

In the Arctic, almost every serious investment is dual-use because remoteness makes “civilian
capacity” inseparable from “strategic mobility.” A port that can receive cargo for a community
can also receive equipment for emergency response, and also—by the same physical logic—
support coast guard and naval operations. An airport that improves medevac for residents also
improves rapid deployment for search-and-rescue teams, disaster response, and military airlift.
A satellite system that improves communications for fishing fleets also improves domain
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awareness and command-and-control. The dual-use character is not primarily a conspiracy; it is
a structural property of infrastructure at the edge of the buildable world.

Ports matter because the Arctic’s operational risks are maritime. Safe harbors, refueling
capacity, repair facilities, and salvage support are sparse. Building these assets is rational from a
safety standpoint, especially if traffic increases. Yet the same assets can enable persistent
presence, monitoring, and rapid reinforcement. When strategic competition rises, port
development becomes a signal: it can be interpreted as defensive resilience or as forward
positioning depending on who is reading the map.

Airports and runways carry similar ambiguity. In many Arctic regions, aviation is the critical
connective tissue. Upgrading runways and facilities can reduce isolation, improve supply
reliability, and reduce community vulnerability. But aviation infrastructure also creates
operational depth: faster response times, expanded patrol coverage, and expanded capacity for
joint exercises. Even when the primary intent is civil, the effect is strategic.

Satellites and digital connectivity are now central because the Arctic’s risks are information-
sensitive. Ice forecasting, navigation, communications, and emergency coordination depend on
reliable data and links. Investments in high-latitude connectivity and remote sensing can be
justified as safety and scientific modernization. Yet the same capabilities can serve surveillance
and targeting, especially when integrated with broader defense networks. This is one reason
why “science infrastructure” can start to feel politically charged under securitization:
measurement and monitoring become adjacent to strategic awareness.

Logistics corridors extend the same logic onto land and sea: fuel depots, warehouses, fiber
routes, and transport nodes. They lower the cost of operating in the region, which supports
development and community resilience. But they also lower the cost of sustaining presence,
which changes deterrence calculations. In a low-tension regime, this ambiguity can be tolerated.
In a high-tension regime, ambiguity becomes friction.

The governance implication is that infrastructure planning becomes a legitimacy and trust
challenge. If local communities experience projects as imposed for strategic reasons, consent
and co-management processes can degrade. If outside states interpret projects as military
positioning, escalation fears can rise even when the projects have real civilian value. Dual-use
infrastructure therefore requires dual transparency: clarity to local residents about benefits,
harms, and governance; and clarity across states about the safety and environmental rationale,
the operational constraints, and the mechanisms that prevent infrastructure from becoming a
platform for destabilizing behavior.
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11.2 Militarization dynamics: deterrence, exercises, and escalation risks

Militarization in the Arctic does not necessarily mean imminent conflict. It often means the
normalization of preparedness: more patrols, more exercises, more sensors, and more planning
for contingencies. From a deterrence perspective, this can look stabilizing. Deterrence aims to
reduce the probability of miscalculation by making capabilities and commitments legible. Yet
deterrence has a paradox: as actors increase readiness to prevent conflict, they can create more
contact, more signaling, and more opportunities for error.

Exercises are a prime example. Training in Arctic conditions is expensive and complex, and many
forces are re-learning cold-weather logistics and operations. Exercises can improve safety and
reduce accident risk. But they also signal intent and competence. The line between “training for
readiness” and “practicing for conflict” is often in the eye of the observer. When political
relations are strained, the interpretive baseline shifts toward suspicion.

Escalation risk in the Arctic is not only about intentional aggression. It is also about incidents
and ambiguity. The region is harsh, communications can be imperfect, and response times can
be long. An accident involving an aircraft or vessel can rapidly become a political event. A close
encounter at sea or in airspace can generate domestic pressure for a strong response. The
environment itself amplifies the stakes because rescue and de-escalation are harder when
conditions are extreme.

Another risk is the growth of “gray-zone” interpretations: actions that remain below the
threshold of overt conflict but test boundaries—through cyber interference, harassment of
vessels, aggressive maneuvering, or strategic use of regulations and inspections. In a region
where legal regimes already involve complex jurisdictional claims, gray-zone behavior can hide
inside procedural disputes. This makes rule-based order feel fragile: the letter of law remains,
but the spirit of cooperation erodes.

Deterrence stability therefore depends on more than hardware. It depends on channels of
communication, deconfliction protocols, and shared expectations about restraint. In a more
fragmented Arctic, those stabilizers are harder to maintain, especially when broader geopolitical
relations are hostile. The governance challenge is to prevent the Arctic from becoming a place
where routine operations are continuously reinterpreted as hostile signaling, creating a self-
reinforcing cycle of suspicion.

11.3 Greenland’s strategic centrality: geography, autonomy politics, and external attention
Greenland’s strategic centrality is rooted first in geography. It sits along the connective space
between North America and Europe, adjacent to critical North Atlantic pathways. In an era of
renewed concern about undersea cables, air routes, and maritime movement, Greenland’s
location makes it relevant to both monitoring and mobility. It also sits near emerging Arctic
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traffic patterns and is proximate to areas where search and rescue and environmental response
may be needed.

Geography alone, however, does not explain the intensity of attention. Greenland’s political
status and autonomy dynamics add a second layer. Greenland’s internal debates about
development, identity, and long-term constitutional future intersect with the strategic priorities
of larger states. This creates a delicate governance environment: external actors may seek
influence through investment, infrastructure partnerships, or security cooperation, while
Greenlandic leaders and communities weigh economic opportunity against cultural integrity,
environmental risk, and political self-determination.

Resource narratives intensify this attention. Minerals and critical materials can be framed as
supply-chain security issues, and Greenland is often discussed through that lens. Yet mineral
development is not just a strategic headline; it is a local governance decision with
environmental and social consequences. When external powers speak in urgent strategic terms,
local decision-making can be pressured, and internal political divisions can sharpen. The same
dynamic can occur around infrastructure upgrades: airports, ports, and communications
projects can be framed as development but experienced as strategic leverage.

The core issue is agency. Greenland is not merely a chess square; it is a society. Legitimate
governance requires treating Greenlandic political processes and community consent as
primary, not as obstacles to be managed. When external attention becomes intense, the risk is
that decisions are interpreted as being driven by outside strategic agendas rather than by local
priorities. That perception can damage legitimacy internally and complicate relationships
externally.

Greenland’s centrality therefore illustrates the broader Arctic condition: strategic geography is
real, but it is filtered through local political realities. Any stable Arctic posture must integrate
those realities rather than attempting to override them.

11.4 The new dilemma: environmental urgency in a politically partitioned region

The Arctic’s environmental trajectory is urgent, continuous, and indifferent to politics. Sea-ice
loss, permafrost thaw, ecosystem shifts, and pollution pathways do not pause for diplomatic
freezes. Many of the most critical responses require cooperation: shared monitoring, data
exchange, coordinated search and rescue, joint spill preparedness, fisheries management for
moving stocks, and agreements that prevent regulatory gaps from becoming exploitation
windows. The dilemma is that environmental needs push toward inclusivity and continuous
collaboration, while securitization pushes toward exclusion, compartmentalization, and
suspicion.
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This is the central governance tension of the new era. If the region is politically partitioned, the
knowledge base fragments. Monitoring coverage weakens where cooperation breaks. Response
plans become less interoperable. Standards diverge. Incidents become harder to manage jointly,
which increases the damage from accidents and increases the chance that accidents escalate
into political crises.

At the same time, pretending that politics can be set aside is no longer realistic. The goal cannot
be to restore a pure exceptionalism in which security is simply bracketed. The practical goal is to
build “resilient cooperation” that can survive partial rivalry. That means modular, issue-specific
mechanisms that protect essential functions even when trust is thin. It means redundancy in
monitoring and communications. It means agreements designed around predictable shared
needs—search and rescue, emergency response, scientific baseline monitoring—where the
benefits of cooperation are immediate and the risks of exploitation are lower. It also means
maintaining the legitimacy core: ensuring Indigenous participation and local consent remain
structurally embedded rather than being treated as optional under pressure.

The Arctic’s future governance will likely be judged less by grand declarations than by whether it
can preserve essential environmental and safety cooperation while strategic competition
intensifies. The low-tension promise may be over in its earlier form. But a different promise
remains possible: not low tension as an assumption, but managed tension as an achievement—
built through narrow, durable cooperation, strong local legitimacy, and a refusal to let political
partition erase the shared physical reality of the Arctic system.

12. Policy Design: What “Rules-Based” Could Mean Under Stress

A “rules-based Arctic” is often invoked as if it were a single thing: follow international law, keep
cooperation alive, avoid conflict. Under stress, that slogan fractures into practical questions.
Which rules matter most when incentives diverge? What capacities must exist for rules to be
more than paper? What trust channels can survive rivalry without becoming naive? The post-
llulissat era clarifies a hard truth: law is necessary, but law alone is not sufficient. A rules-based
order becomes real only when it is backed by operational capability and by political mechanisms
that prevent every incident from becoming a crisis.

Policy design in the Arctic therefore has to be architectural rather than rhetorical. It must treat
“rules-based” as a layered system: legal baselines, operational guardrails, and trust-preserving
interfaces. It must also treat legitimacy—especially Indigenous participation—not as a moral
ornament but as part of the system’s load-bearing structure. Under stress, legitimacy is what
keeps compliance, monitoring, and crisis response from collapsing into zero-sum resistance.
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12.1 Three layers of governance: legal framework, operational capacity, political trust

The first layer is the legal framework. This includes the basic law-of-the-sea structure, domestic
implementing rules, and the treaties and arrangements that define jurisdiction, responsibilities,
and dispute pathways. The legal layer is where states articulate what they believe they are
entitled to do and what they accept as constraints. It is also where they define procedures for
claims, delimitation, and dispute management. In a low-tension environment, this layer can
appear almost self-executing. Under stress, its limits show: law provides vocabulary and
boundaries, but it cannot manufacture cooperation.

The second layer is operational capacity. This is where the rules meet physics. If a state claims a
responsibility for safety, environment, and order in a region, it needs assets and systems that
make that responsibility credible: search and rescue capability, spill response readiness, ice and
weather forecasting, communications coverage, ports of refuge, trained personnel, and
interoperable procedures. Operational capacity is the enforcement mechanism of norms even
when coercion is not desired. It is also the difference between “we will respond” and “we can
respond.”

The third layer is political trust. Trust is often romanticized as goodwill. In governance design, it
is better understood as the presence of stable interfaces: communication channels,
deconfliction practices, shared expectations about restraint, and institutional habits that reduce
misinterpretation. Trust does not require friendship. It requires predictability. In a high-tension
Arctic, policy should aim less at restoring a sentimental “exceptionalism” and more at
maintaining minimum viable predictability: fewer surprises, fewer ambiguity traps, and more
reliable crisis communication.

These three layers interact. Strong law with weak capacity creates performative governance:
rules that fail in the first emergency. Strong capacity with weak trust creates brittle governance:
capability exists, but incidents escalate through suspicion. Strong trust without clear law invites
drift: cooperation becomes a personality-driven arrangement rather than an institution. “Rules-
based under stress” means building all three layers to withstand disagreement.

12.2 Practical guardrails: SAR investment, spill response, black carbon controls
Guardrails are the policies that reduce the probability and severity of worst-case outcomes even
when incentives diverge. They are not aspirational; they are engineered.

Search and rescue investment is the most universally defensible guardrail because it serves
every actor and every community. The policy question is not whether SAR matters but how to
make it real at Arctic scale. That typically means: forward-positioned assets suited to ice and
weather; training cycles that include realistic conditions; interoperable protocols across
agencies; reliable communications for distress and coordination; and clear responsibility
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mapping so that “who responds” is not improvised mid-crisis. SAR should be treated as a
baseline condition of allowing higher activity, not as an afterthought that grows after accidents
happen.

Spill response is the guardrail that determines legitimacy for shipping and hydrocarbons alike.
Under stress, spill governance should be designed around time and remoteness: prepositioning
equipment, maintaining trained teams, conducting drills that assume darkness and severe
weather, and aligning liability and compensation frameworks so that responsibility is not
contested while oil spreads. Where appropriate, policies can also reduce the likelihood of
catastrophic spills through routeing measures, vessel standards, escort practices in high-risk
periods, and strict rules around high-risk fuels or operations near sensitive coasts. The essence
is not maximal regulation; it is credible readiness plus risk-reducing design.

Black carbon controls are a guardrail that links shipping to ice dynamics. If Arctic access is
expanding partly because ice is declining, then policies that accelerate melt through soot
deposition are strategically self-defeating as well as environmentally harmful. Practical controls
can include fuel and engine standards, operational measures that reduce emissions in sensitive
seasons and corridors, and incentives for cleaner propulsion and particulate reduction. The
point is not to demand perfection but to prevent a feedback loop where the act of using new
corridors worsens the conditions that make those corridors hazardous and politically contested.

A key design principle across these guardrails is auditability. Under stress, trust is scarce. Policies
must be measurable: response times, exercise frequency, equipment readiness, emissions
metrics, incident reporting. What can be measured can be defended politically and improved
operationally.

12.3 Data-sharing and science continuity under geopolitical limits

The Arctic’s physical system requires continuous observation, but geopolitics can interrupt
collaboration. The goal, then, is not to assume full openness but to design continuity pathways
that survive partial rivalry.

One approach is modular data-sharing: define categories of data that are safety-critical and low-
risk from a strategic perspective, then commit to sharing those categories even when broader
relations are strained. Examples include ice charts, weather and storm information, distress
signals, and certain environmental baseline indicators. The emphasis is on preventing
preventable accidents. Safety data is the easiest to justify because withholding it increases risk
for everyone.

A second approach is redundancy and diversification of observing systems. When trust is thin,
reliance on a single shared pipeline becomes fragile. Multiple sources—satellite, buoy networks,
coastal radar, community-based observing, commercial data providers—create resilience.
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Redundancy also reduces the temptation to politicize data because cross-checks expose
manipulation.

A third approach is institutional buffering. Science continuity can be strengthened by structuring
collaboration through technical working relationships, standardized protocols, and stable
repositories that do not depend on frequent high-level political ceremonies. In effect,
governance separates the “data layer” from the “diplomatic layer,” preserving monitoring as a
shared necessity even when symbolism is toxic.

A fourth approach is clarity on dual-use boundaries. Much Arctic data can be read as security-
relevant. The solution is not to pretend dual-use does not exist, but to explicitly define what is
shared, what is protected, and why. Ambiguity breeds suspicion; explicit protocols reduce it.

Finally, continuity requires funding stability. Under stress, budgets are reallocated toward
defense and crisis response. If environmental monitoring is treated as optional, the system
becomes blind at the moment it is changing fastest. A rules-based Arctic therefore needs a
budgeting ethic: observation and safety are not discretionary luxuries; they are the cost of
operating in the region without courting disaster.

12.4 Indigenous participation as resilience infrastructure, not symbolic inclusion
Under stress, participation is often the first casualty. Yet in the Arctic, sidelining Indigenous
peoples is not only unjust; it removes capabilities that governance needs.

Indigenous participation functions as resilience infrastructure in at least four ways. First, it
improves situational awareness through local observation and lived experience, especially in
areas where instruments are sparse. Second, it increases compliance and reduces conflict
because rules that ignore local realities tend to be resisted, bypassed, or rendered ineffective.
Third, it strengthens emergency response because local networks are often the first responders
in remote regions and the most enduring presence after outside teams leave. Fourth, it
stabilizes legitimacy: decisions that are co-owned are less likely to fracture into permanent
grievance.

Designing participation as infrastructure means institutionalizing it. That includes durable roles
with resources, not merely invitations. It includes co-management authority where applicable,
consent pathways for projects with long-term impact, and support for community-based
monitoring and enforcement partnerships. It also means respecting that participation is not a
single public meeting; it is an ongoing governance relationship that must persist even when
strategic competition intensifies.

A stress-tested Arctic governance system therefore treats Indigenous participation as part of its
safety and stability architecture. If securitization pressures institutions to centralize, policy must
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explicitly counterbalance that drift with commitments that cannot be easily bypassed by
urgency narratives.

12.5 Scenario set: cooperation recovery, managed rivalry, or competitive acceleration
Policy design improves when it is tested against futures rather than built for a single hoped-for
world. A practical scenario set for the Arctic can be framed as three trajectories.

Cooperation recovery is the scenario where political conditions improve enough to restore
broader collaboration, including more normal diplomatic function in Arctic institutions. In this
world, the policy priority is to rebuild shared baselines: revive joint monitoring, expand
cooperative safety mechanisms, and pursue harmonized environmental standards that reduce
the risk of regulatory competition. The danger in this scenario is complacency—assuming the
old model is permanently back. The guardrail is to keep modular, stress-tested mechanisms in
place even during détente.

Managed rivalry is the scenario where strategic competition persists but is bounded.
Cooperation continues in selective domains because the costs of total rupture are too high. In
this world, policy should focus on minimum viable predictability: robust SAR, reliable incident
communication channels, modular data-sharing, and issue-specific agreements that prevent
accidents and ecological collapse. The goal is not harmony; it is stability. The guardrail here is
designing cooperation so it cannot be easily weaponized, while still being real enough to
prevent disaster.

Competitive acceleration is the scenario where rivalry deepens and fragments governance
further. Parallel venues proliferate, infrastructure investment becomes more explicitly strategic,
and environmental cooperation becomes thinner and more politicized. In this world, policy
must emphasize resilience and containment: redundancy in monitoring, hard standards for
high-risk operations, strong domestic capability for response, and local legitimacy mechanisms
that prevent communities from becoming collateral damage in strategic competition. The
guardrail is to prevent competition from turning into environmental negligence and crisis
cascade.

Across all three scenarios, the central design lesson is the same: “rules-based” is not a slogan; it
is a system. Under stress, the system must still do three things reliably: prevent avoidable
accidents, manage inevitable incidents without escalation, and protect the Arctic’s living
foundations without sacrificing the rights and agency of those who call it home.
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13. Conclusion: From “UNCLOS Is Enough” to “Implementation Is the Scarce Resource”

13.1 The synthesis in one paragraph

The llulissat Declaration asserted that the Arctic did not need a new grand legal regime because
the existing law of the sea framework already provided sufficient order. That claim remains
largely correct at the level of legal architecture. What has changed is the operational and
political environment in which that architecture must function. Sea-ice loss, infrastructure dual-
use, resource narratives, and post-2022 geopolitical rupture have shifted the Arctic from a low-
tension cooperative posture toward securitization and fragmentation. In this new context, the
limiting factor is not the absence of rules but the scarcity of implementation: search and rescue
coverage, spill response readiness, black-carbon and emissions controls, trustworthy data-
sharing, and inclusive governance that preserves legitimacy. The Arctic is still governable, but
only if “rules-based” is treated as a layered system—Ilaw plus capacity plus durable interfaces of
trust—rather than as a slogan. The future turns on whether states and communities can build
and sustain the practical mechanisms that prevent accidents, contain crises, and steward a
rapidly reorganizing ecosystem in a politically partitioned region.

13.2 What remains stable: law, incentives, and geography
Some fundamentals have not moved, and policy clarity begins by acknowledging them.

Law remains stable in the sense that the core categories still structure the region’s maritime
order. Coastal-state rights over territorial seas, exclusive economic zones, and continental
shelves continue to shape jurisdiction and expectations. The procedural pathways for claims,
delimitation, and dispute management still exist. Even when states disagree sharply, they
generally continue to speak in the language of legal entitlement and responsibility, which is
itself a stabilizer. Law is the grammar that constrains what claims can be plausibly made and
what actions can be publicly defended.

Incentives remain stable in their basic form. States want sovereign control where they can
obtain it, predictable access where they need it, and reduced risk of costly incidents that
generate domestic backlash or international embarrassment. Commercial actors want reliability
more than novelty. Insurers and investors want tail risks reduced and priced in ways that do not
invite catastrophic surprise. Communities want safety, continuity, and meaningful agency over
decisions that shape their livelihoods and homelands. These incentives do not disappear when
politics hardens; they become sharper.

Geography is the deepest stability. The Arctic’s remoteness, harsh weather, seasonal darkness,
and sparse infrastructure do not yield easily to ambition. Distances remain vast. Response times
remain long. The Arctic Ocean’s configuration—coastal corridors, chokepoints, and central
basins—continues to shape which routes are practical and which remain aspirational. Greenland
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remains geographically central. Russia’s long Arctic coastline remains a structural fact. The
North Atlantic and North Pacific approaches remain strategic and economic gateways.
Geography is the slow variable that keeps pulling actors back toward certain patterns of
behavior regardless of rhetoric.

These stable factors mean the Arctic will continue to be governed in a law-inflected, incentive-
driven, geography-constrained way. Even a fragmented Arctic does not become a blank canvas;
it becomes a contested but structured arena.

13.3 What is now unstable: trust, institutions, and shared situational awareness
The new instability lies in the social machinery that turns stable law and stable incentives into
stable outcomes.

Trust is unstable because securitization changes interpretation. Actions once read as technical
cooperation can be read as strategic positioning. Infrastructure once framed as development
can be read as power projection. Data once shared as science can be read as surveillance-
adjacent. Under such conditions, even lawful moves can feel threatening, and lawful ambiguity
becomes politically combustible. The loss is not simply goodwill; it is the loss of a shared
interpretive baseline that keeps routine activities from escalating into political crises.

Institutions are unstable because they were built for a different tension regime. The Arctic
Council’s design strength—its exclusion of military security—becomes a limitation when security
concerns dominate the agenda. Consensus processes become harder to sustain when one
member becomes politically untouchable to others. Working-level continuity can survive, but it
narrows. Parallel venues proliferate: minilateral groupings, bilateral arrangements, and issue-
specific treaties. This branching keeps some functions alive but risks fragmentation, uneven
standards, and legitimacy deficits if Indigenous participation and smaller actors are sidelined.

Shared situational awareness is unstable because cooperation is a major source of Arctic
knowledge. Monitoring systems rely on coordinated data collection, shared interpretation, and
institutional memory. When cooperation freezes or becomes selective, the Arctic becomes
informationally uneven. Some corridors become well-observed, others become blind spots.
Trust in data declines when actors suspect manipulation or strategic withholding. Yet the Arctic’s
physical changes continue to accelerate. This is the most dangerous combination: a faster-
changing system with a weaker shared picture of what is happening.

In short, the instability is not that the Arctic lacks rules, but that the connective tissue that
makes rules effective—trustworthy interfaces, stable institutions, and common operational
knowledge—has been strained.
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13.4 The disciplined outlook: stewardship under uncertainty
The disciplined outlook for the Arctic begins with refusing two temptations.

The first temptation is legal complacency: the belief that because UNCLOS and related
frameworks exist, order will naturally follow. Law is a necessary platform, but it does not move
ships through ice, clean spills in storms, prevent soot from darkening snow, or evacuate people
from remote disasters. Those outcomes require capacity, training, infrastructure, and
coordination. Under stress, implementation becomes the scarce resource. The Arctic’s real
governance currency is not declarations; it is readiness.

The second temptation is fatalism: the belief that securitization makes meaningful cooperation
impossible. Rivalry can narrow cooperation, but it does not erase shared physical reality. The
Arctic’s coupled system forces certain forms of pragmatism. Search and rescue cannot be
wished away. Spill risk cannot be outsourced to rhetoric. Fish stocks move regardless of borders.
Permafrost thaw undermines runways and pipelines regardless of flags. Even in partitioned
politics, the region demands functional interfaces.

Stewardship under uncertainty therefore means designing policy for robustness rather than for
ideal harmony. It means investing in guardrails that reduce tail risks and build legitimacy: search
and rescue coverage as a condition of expanded activity, spill response as a credibility threshold,
black carbon and emissions controls to avoid self-defeating feedback, and modular data-sharing
that preserves safety and baseline monitoring even when trust is thin. It means treating
Indigenous participation as a load-bearing component of resilience, not as symbolic inclusion. It
also means scenario thinking: building governance mechanisms that can operate under
recovery, managed rivalry, or competitive acceleration.

The Arctic’s future will not be decided by whether UNCLOS is “enough” in principle. It will be
decided by whether states and communities can do the hard work of implementation—building
capacities, sustaining minimum cooperative interfaces, and acting with restraint in a region
where mistakes echo longer, costs compound faster, and legitimacy is the difference between
governance that works and governance that fractures.
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