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The emergence of unmanned ships has fundamentally ——~—

reshaped the legal architecture governing civil liability in
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maritime collisions. While the removal of human navigators

promises a reduction in conventional human error, reliance on
www.jpl.illrc.ac.ir

complex computational systems, algorithmic decision-making,
DOI:
and remote-control infrastructures has generated new 10.22034/jpl.2025.2068252.1229

uncertainty regarding the attribution of legal responsibility. In
this evolving setting, although the traditional role of the
shipowner remains partially intact, established doctrines such as
captain’s fault or crew negligence no longer reflect the
operational reality of autonomous maritime systems.
Accordingly, the legal status and potential liability of remote
operators and artificial intelligence developers require renewed
doctrinal interpretation and regulatory refinement. This study,

employing a descriptive-analytical methodology and examining

a¥



the compatibility of Maritime Autonomous Surface Ships
(MASS) with the International Regulations for Preventing
Collisions at Sea (COLREGs), proposes two differentiated
models aligned with the vessel’s level of autonomy. For remotely
controlled vessels, a Dynamic Liability Framework is advanced,
in which liability is distributed according to the decision point and
allocated sequentially among the shipowner, remote operator,
and AI developer. Conversely, for fully autonomous vessels,
Strict Liability with Right of Recourse is identified as the more
appropriate model : the shipowner remains strictly liable toward
third parties but may recover losses from the Al developer where
asoftware defect, cyber vulnerability, or algorithmic malfunction
can be demonstrated. Together, these models seek to balance
effective victim protection with the maintenance of innovation
incentives in the autonomous maritime sector. The research
ultimately concludes that traditional fault-based regimes are
structurally inadequate for addressing the distributed and data-
driven nature of decision-making in unmanned navigation.
Ensuring legal fairness in the autonomous era requires a
reconceptualization of foundational maritime doctrinesincluding
the definition of the “responsible actor” in light of algorithmic
agency and system-based liability. Future reform should include
competency standards for remote operators, certification
schemes for maritime AI developers, expanded P&I coverage
addressing cyber and algorithmic risks, and regional or
international technological compensation funds. Only through
such coordinated legal and institutional adaptation can maritime
law effectively govern liability in the era of unmanned

navigation.

KeyWords: Unmanned Ships; Civil Liability; Maritime
Collision; Regulatory Reform; Dynamic Liability Framework;

Strict Liability with Right of Recourse; COLREGs
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2 For the purposes of this Directive, ‘product’ means any movable, even if incorporated into or
interconnected with another movable or an immovable. It includes electricity, digital
manufacturing files and software, and also includes products that are used in the provision of a
service

" Regulation (EU) 2024/1689 (Al Act)
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" Economic Benefit Principle

" Increased Risk Principle
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' Strict Liability

" IMO, MASS Regulatory Scoping Exercise, LEG 108/INF.3, 2021
¥ Strict Liability with Right of Recourse
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' Fault-Based Liability

" Product Liability

¥ Technological Strict Liability

¥ Breach of the Technological Duty of Care

310(1): "Where a claimant has demonstrated that the product contributed to the damage ... it
shall be presumed that the product is defective, unless the economic operator proves otherwise"
10(2) (a): ...causation between the defect and the damage shall be presumed if, due to technical
or scientific complexity, the claimant faces excessive difficulties in proving the defect or the
causal link.

” Presumption of Defectiveness
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' Risk Bearing by Innovators
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' Preventive Justice

¥ Technological Duty of Care

¥ Transparency and Traceability Standards

¥ Technical Negligence

® IMO LEG 109/WP.5 (2023, MASS Legal Framework)
7 Judicial Auditability

v Explainability
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¢ Recourse Action
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