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Introduction:

Autonomous Underwater Vehicles (AUVs) have swiftly transformed from
research tools for ocean science to a pivotal player in modern naval warfare. AUVs
advanced the concept of an autonomous agent being able to operate independently,
navigate large underwater spaces, and accomplish a range of missions with no need
for human involvement in maritime operations. This same technology that enables
AUVs to operate independently is presenting serious ethical, legal and security issues
related to international sovereignty.

AUVs were initially developed for scientific and commercial purposes, such as
seabed mapping and environmental monitoring, but are now being used in military
contexts, such as for observation, mine detection and even offensive operations. By
design, these systems exhibit increasing autonomy, allowing the system to make
decisions with limited or no human supervision, introducing unpredictable dynamics
to already unstable international waters. As major powers ramp up competition to
develop increasingly autonomous and advanced AUVSs, the potential for accidents,
misidentification, and unauthorized attack also increases.

All of these threats become increasingly more acute with the absence of clear
international regulations governing undersea autonomy. Existing treaties such as the
United Nations Convention on the Law of the Sea (UNCLOS)and the Convention on
Certain Conventional Weapons (CCW)! offer little to no specifics regulating the use of

force by an autonomous system and accountability for that use of force.

Definition of Key Terms:

1. Autonomous Underwater Vehicle (AUV): An unmanned, submersible
vehicle that is capable of operating without real time human control. AUVs
employ programmed navigation and artificial intelligence to conduct missions

independently
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2. Lethal Autonomous Weapons Systems (LAWS): Arms which are able to
autonomously select a target and engage targets without human intervention,
as defined in the International Committee of the Red Cross. Some advanced
military AUVs are classified under this when they are equipped with offensive
weapon systems.

3. Dual-use Technology: Technology that has civilian as well as military use.
AUVs are one of the most common examples of dual-use systems due to their
scientific and defense use.

4. Exclusive Economic Zone (EEZ): A maritime region 200 nautical miles
from a state's coastline, over which a state has rights in natural resources, as
per UNCLOS.

5. Undersea Domain Awareness (UDA): The power of a state to detect,
track, and track subsea activity in its territorial and international oceans,

crucial to maritime security.

Background Information:

The Evolution of Underwater Autonomy:

The origins of Autonomous Underwater Vehicles can be traced back to Cold
War experiments with underwater monitoring, when the United States and the
Soviet Union were both seeking methods to track enemy submarines without risking
crews. Early prototypes of AUVs laid the groundwork for today’s autonomous
systems.

In 1957, the United States Navy and the University of Washington's Applied
Physics Laboratory developed the Special Purpose Underwater Research Vehicle
(SPURV)?, the world's first true autonomous underwater vehicle. SPURV was
designed to collect oceanographic data-temperature, salinity, and currents-to aid in
submarine operations and sonar calibration. Although it was a scientific endeavor,
the project made possible the long-range, programmable underwater platform and
provided the technical foundation for all future military AUVs. Meanwhile, the Soviet

Union simultaneously researched and developed parallel systems of deep sea
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submersibles and remote control vehicles for reconnaissance and surveillance of
communication links®. These Cold War innovations stage the modern intersection of
oceanography, robotics, and military strategy. What began as tools of scientific
discovery soon became tools of strategic rivalry, anticipating the militarization of

underwater autonomy that defines current naval strategy.

Image of earliest model of an Autonomous Underwater Vehicle, (the Self-Propelled Underwater Research Vehicle,
SPURYV), University of Washington's Applied Physics Laboratory, 1957

Advances in artificial intelligence, sonar, and energy storage have since
transformed AUVs. Modern AUVs can navigate independently, send data in real-time,
and make environmental adjustments. They are utilized by commercial industries for
prospecting resources, underwater archaeology, and ecosystem monitoring, but
military agencies have found even broader applications.

The United States, Russia, and China are some of the countries that are
heavily investing in military-grade AUVs for use in intelligence, surveillance,
reconnaissance, and mine countermeasures®. Some are used offensively to deliver
payloads or attack submarines. The increased autonomy and endurance of such
systems have expanded the operational envelope of navies to project power deep

into hostile waters.

Security and Strategic Implications:
While AUVs hold strategic advantages, the increase in production of these

vehicles introduces severe security risks. Autonomous drones without a human
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operator might misinterpret sensor data, target the wrong objects, or venture into
territorial waters by accident. In a conflict scenario, this would cause unanticipated
escalation between great power rivals.

The incorporation of Autonomous Underwater Vehicles into the maritime
operating environment has significant strategic implications for global security and
maritime stability. AUVs, unlike traditional submarines, are small, inexpensive, and
can operate without risking human life, because they do not require a crew on board
and can be remotely controlled or programmed to carry out missions independently.
The diminished risk may push states to use autonomous systems for maritime
surveillance, mine warfare, or even offensive action, thereby increasing the
possibility of tension and miscalculation in the maritime domain. AUVs are especially
capable of changing traditional models of deterrence. During the Cold War, the
threat of retaliation largely depended on the survivability of nuclear submarines and
manned maritime fleets, so autonomous systems introduced an additional level of

unpredictability.

Current Situation:

The Rise of AUV Militarization

The emergence of Autonomous Underwater Vehicles (AUVs) has significantly
altered the strength of naval powers around the world. Major military powers such
as the United States of America, China, and Russia are investing large sums of
money into advanced AUV programs to enhance surveillance, reconnaissance, and
offensive capabilities. These systems can operate autonomously for months at a
time, transmitting real time information, and execute them without direct human
supervision. While these developments do drastically improve the efficiency, and
reduce human risk, they also increase the likelihood of potential conflicts in

vulnerable maritime regions as a result of their malfunctioning.

Regional Security Concerns
In the Indo Pacific Region, heightened AUV patrols have escalated disputes in

the South and East China Sea, while in the Arctic, the melting ice in recent years has
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paved the way to create new trade routes and opportunities to explore natural
resources. Countries like Norway, Russia, and the United States of America are
deploying AUVs to assert territorial presence and monitor the activity of rival nations.
The lack of policies and protocols controlling AUV identification or interception
means that incidents can occur without accountability, further destabilizing regional

security and escalating conflicts.

The Dual-Use Nature

The AUV’s dual-use nature severely complicates global regulation as it serves
both commercial and military purposes. Commercial or Civilian AUVs used for seabed
mapping or environmental research can easily be converted into vessels for
reconnaissance or weapon delivery. The lack of international norms for data sharing,
transparency, or oversight in AUV operations has created a “grey zone” in maritime

security where responsibility is easily denied, and stealthy operations go unchecked

Major Parties Involved and Their Views:

The United States of America (USA)

The USA is the leader in AUV innovation, and has integrated systems such as
the Orca XLUUV for surveillance and deterrence. In principle, it supports
transparency, however, it resists legally binding restrictions that could undermine its

technological advantage or national security interests.

China

From China’s viewpoint, AUVs are essential for protecting sovereignty and
their influence in the South China Sea. Its HSU-001 program puts an emphasis on
swarm autonomy and deep sea endurance. In recent years, China has supported
ethical dialogue on AUVSs, but insists that regulations must not limit developing
nations’ but insists that regulation mustn't limit developing nation’s modernization,

especially their defence strategies.
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Russia

Russia’s main focus is on strategic deterrence through projects such as the
nuclear-capable Poseidon AUV, which is designed for long range underwater nuclear
delivery. It argues that new treaties shouldn't restrict military innovation or its right
to maintain deterrence. Russia is also testing smaller AUVs for Arctic Surveillance,

with the aim of strengthening their control over maritime routes.

The European Union (EU)

The EU is in favor of responsible development and a degree of human control
in all autonomous systems. Nations such as France have pursued AUV research, but
advocate for strong ethical and safety standards in accordance with international
law. The EU also encourages shared research through the European Defence Fund to

maintain interoperability and transparency among nations.

Small Islands and Coastal Estates

Countries like Indonesia, the Philippines, and Pacific Island Nations have
expressed concern over the presence of AUVs in their Exclusive Economic Zones.
They emphasize the need for stronger UN-supervised monitoring systems to prevent

surveillance and protect marine resources from foreign interference.

Regional Organizations

NATO has started intergrating AUVs into maritime defense strategies, and
ASEAN has also held discussions on security cooperation regarding underwater
activity. Coordination remains limited, but both groups recognise the need for
transparency. Additionally, AUKUS (Australia-UK-US partnership) focuses on sharing

advanced underwater technology, increasing cooperation.

UN Involvement, Relevant Resolutions, Treaties and Events:

UN Engagement
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The United Nations has not yet put into place a specific legal framework for
AUVs. However, discussions in the Group of Governmental Experts on Lethal
Autonomous Weapons (GCE-LAWS) and the UN Office for Disarmament Affairs
(UNODA) have mentioned broader issues of autonomy, accountability, and human
control. Although these debates have set ethical foundations, progress has been

quite slow.

Relevant Resolutions, Treaties, and Events

1. United Nations Convention on the Law of the Sea (UNCLOS), 10th December
1982. This defined maritime zones and rights, but didn’t cover unmanned or
autonomous underwater operations. In terms of effectiveness, it is quite
limited as its accountability and enforcement mechanisms are unclear

2. Convention on Certain Conventional Weapons (CCW), 10th October 1990. It
regulated weapons with indiscriminate effects and served as a basis for
discussions on LAWS. In terms of effectiveness, it established an ethical
precedent, but lacks binding authority over underwater vessels

3. International Maritime Organisation (IMO) Autonomous Shipping Initiatives,
2021-present. It outlined the safety and navigation for unmanned surface and
sub-surface vehicles. In terms of effectiveness, it was predominantly
civilian-focused but provided the groundwork for the future regulation of
AUVs

To this date, the UN’s involvement remains quite limited to policy dialogue,

with no mandatory treaties or mechanisms to regulate the use of AUVs.

Possible Solutions:
Implementing security frameworks and regulations is never straightforward

because of the rapid pace of technological advancement, and the risk of controlling
dual-use technology with military and commercial applications. Nonetheless, there
are a number of practical steps the UN, NATO, and their member states can take to
promote the safe and effective establishment of formal frameworks for AUV

regulation.
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First, the priority can be focussed on international governance and legal
harmonisation. This can be achieved through the drafting of UN resolutions that set
out clear parameters on the use, testing, and deployment of AUVs in conflict
situations. The resolutions could expand on and enhance already established
conventions, such as the UN Convention on the Law of the Sea (UNCLOS) session on
the regulation of unmanned maritime systems, from which countries then can be
prompted to ratify and transpose into national law for regional uniformity and
accountability.

Secondly, states that are actively concepting or employing AUVs should
promote some degree of trust, transparency, and accountability as warranted by
their capacities and priorities. This might include sharing technical data, providing an
incident report, or joining inspection missions together. Additionally, some entities,
like a proposed International Maritime Robotics Oversight Committee, could provide
potential for monitoring or reviewing operational activities taking place, but the
actual execution and enforcement of oversight likely rests with the states engaged.

Thirdly, ethical design principles and technology safety must be paramount for
AUV systems; this could include embedding safety features to preclude or reduce the
potential for hijacking/hacking of AUV systems, embedding failsafe opportunities to
shut down compromised AUV systems, and necessitating ethical review in the case
of Al driven decision-making. Furthermore, innovation must not allow safety or
accountability to outrun the efforts or activities of international regulatory bodies,

research institutions, and private defence contractors.
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