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Objective: The rapid advancement of artificial intelligence (Al) and its widespread application
in domains such as medicine, transportation, and industry have transformed the explication of
civil liability arising from the autonomous decision-making errors of these systems into a legal
challenge. Traditional legal systems, founded upon human agency and the principles of fault
and causation, lack coherent frameworks for confronting the autonomy and inherent opacity of
this technology (known as the black box phenomenon). The necessity of this research stems
from the fact that the existing lacunae in traditional civil liability systems are incapable of
addressing the emerging damages arising from artificial intelligence, rendering the formulation
of a novel framework unavoidable.

Method: The present study, employing an analytical-comparative method, examines the
legal approaches of Germany (product liability), the United States (doctrines of product
and vicarious liability), China (strict liability and state oversight), Japan (self-regulation
and product liability), Canada (fault and customary principles), the European Union (strict
liability and compulsory insurance), and Iran (human fault) with respect to the civil
liability of artificial intelligence. This method facilitates the systematic comparison of
different legal approaches and the identification of their points of commonality and
difference.

Results: The findings indicate that, despite differences in approach, artificial intelligence
does not possess independent legal personality in any of these systems, and liability is
attributed to developers, operators, or relevant institutions. This finding suggests that the
legal systems under examination continue to emphasize human agency as the principal
basis for the attribution of liability.

Conclusion: This study proposes that Iran, inspired by international standards, formulate
a legal framework comprising strict liability for high-risk systems and a requirement for
civil insurance, so as to establish a balance between technological innovation and the
protection of the rights of injured parties. The realization of this framework can pave the
way for the formation of an efficient legal system harmonized with technological
developments in Iran.
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Introduction
Artificial intelligence, as one of the most prominent achievements of contemporary

technology, has transformed traditional patterns of decision-making by penetrating domains such
as medicine, transportation, industry, and financial services. The capacity of these systems to
process complex data and make autonomous choices without the need for direct human
intervention promises efficiency and innovation. However, this very autonomy has raised
fundamental questions in the domain of civil law, particularly when machine decision-making
leads to error and gives rise to material or moral damages. Traditional legal systems, rooted in the
concepts of human agency, will, and individual responsibility, have encountered theoretical and
practical lacunae before this emerging phenomenon. This situation highlights the necessity of
revising existing frameworks and adapting them to the realities of artificial intelligence
technology. Previous research has demonstrated that countries have adopted differing approaches
to confronting this challenge: some have remained committed to traditional principles of fault,
while others have moved toward novel models such as strict liability or insurance-based
regulation. Nevertheless, the absence of global consensus and the diversity of legal structures
have rendered the comparative analysis of these approaches an imperative. In this regard, the
present study, focusing on civil liability arising from the autonomous decision-making of artificial
intelligence, undertakes a case study of selected legal systems including Germany, the United
States, China, Japan, Canada, the European Union, and Iran. This article first examines the
theoretical foundations of civil liability in this domain, then analyzes the legal approaches of these
systems, and ultimately proposes models for regulating civil liability. The objective of this study
is not only to clarify existing challenges but also to offer guidance for the development of legal
frameworks commensurate with technological advancements.

Method

The present study, employing an analytical-comparative method, examines the legal approaches
of Germany (product liability), the United States (doctrines of product and vicarious liability),
China (strict liability and state oversight), Japan (self-regulation and product liability), Canada (fault
and customary principles), the European Union (strict liability and compulsory insurance), and Iran
(human fault) with respect to the civil liability of artificial intelligence. This method facilitates the
systematic comparison of different legal approaches and the identification of their points of
commonality and difference.

Results

The findings indicate that, despite differences in approach, artificial intelligence does not
possess independent legal personality in any of these systems, and liability is attributed to
developers, operators, or relevant institutions. This finding suggests that the legal systems
under examination continue to emphasize human agency as the principal basis for the
attribution of liability.
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Conclusion

The examinations indicate that traditional legal systems, owing to their emphasis upon
principles such as human agency, fault, and causation, cannot fully respond to the challenges
arising from the autonomous and complex decision-making of artificial intelligence systems.
These challenges become most evident particularly in domains such as medicine, transportation,
banking, and other high-risk industries where artificial intelligence systems, employing deep
learning algorithms and neural networks, make decisions independently and entail considerable
consequences for individuals' rights and legal systems. Different legal systems have adopted
divergent approaches to determining the civil liability of artificial intelligence. In the United
States, civil liability is regulated on the basis of the doctrines of product liability and vicarious
liability, according to which developers and manufacturers are held liable for defects in design or
inadequate supervision. This approach, owing to its focus upon human institutions, can contribute
to the compensation of damages to some extent; however, in cases where the system's errors arise
from its continuous and independent learning, it appears ineffective. In contrast, the European
Union, through its draft Artificial Intelligence Act, has moved toward a model of strict liability,
which holds organizations liable for compensation without the need to prove fault. This model,
owing to its speed in compensating damages and its reduction of judicial complexities, can serve
as a suitable model for other legal systems; however, the increase in insurance costs and financial
risks for companies is counted among its disadvantages.

In Iranian law, civil liability remains founded upon human agency and fault, and no specific
legal framework exists for the civil liability of artificial intelligence. Current laws, such as Article
1 of the Civil Liability Act and Article 328 of the Civil Code, have addressed only the liability of
natural and legal persons; and in cases where artificial intelligence systems commit errors, the
determination of liability, owing to the absence of human agency, faces numerous ambiguities.
This situation can lead to legal confusions and an increase in complex litigation in Iranian courts.
For this reason, it appears essential to amend existing laws and formulate new legal frameworks
that specifically address matters such as civil liability insurance, the liability of developers and
operators, and even the possibility of granting limited legal personality to artificial intelligence.

One of the most important proposals for resolving these challenges is the application of the
strict liability model in high-risk domains such as self-driving vehicles, medical systems, and
banking. This model, through requiring companies to obtain special insurance for artificial
intelligence systems, can contribute to the rapid compensation of damages and the reduction of
legal ambiguities. Furthermore, the establishment of insurance funds for compensating damages
arising from erroneous decisions of artificial intelligence can be an effective solution for reducing
the financial burden of litigation and accelerating compensation. These funds can operate
similarly to compulsory vehicle insurance, in which insurance companies are obligated to
compensate damages without the need for a precise determination of the party at fault. The
granting of limited legal personality to artificial intelligence can likewise be examined as one of
the potential solutions. This model can provide artificial intelligence systems with the possibility
of legal prosecution and compensation directly and without intermediary, provided that they are
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under the direct supervision and control of humans. This approach, particularly in cases where
artificial intelligence systems make decisions independently and on the basis of new learning, can
contribute to the reduction of legal ambiguities. Of course, this model, owing to the ethical and
legal challenges arising from the absence of independent will and intention in artificial
intelligence, requires further examination.

The drafting of specific regulations for determining the civil liability of artificial intelligence
on the basis of a combination of the proposed models can be advanced as the ultimate solution.
These regulations must specifically address matters such as the liability of developers, operators,
civil liability insurance, the granting of limited legal personality, and the establishment of
insurance funds, while also being aligned with international standards. These amendments can
contribute to the reduction of legal ambiguities, the increase of public confidence in artificial
intelligence technologies, and the acceleration of compensation. The establishment of specialized
courts for adjudicating claims related to artificial intelligence can likewise be advanced as another
effective proposal. These courts, with the presence of technology and law experts, can contribute
to more precise decision-making and the reduction of legal ambiguities. Furthermore, the drafting
of specific guidelines for the evaluation and validation of artificial intelligence algorithms can
contribute to greater transparency in the decision-making processes of these systems and prevent
the occurrence of unpredictable errors.

Ultimately, the alignment of Iran's artificial intelligence regulations with international
standards and accession to relevant international conventions can contribute to the reduction of
legal conflicts, the attraction of foreign investment, and the creation of strong legal infrastructures.
This matter can provide the ground for the sustainable and responsible development of artificial
intelligence in Iran and prevent the emergence of challenges arising from international legal
discrepancies. Overall, the proposed amendments must be such that, while preserving the rights
of victims, they also preserve the incentives necessary for innovation and the development of
artificial intelligence technologies. It appears that the adoption of a combined approach
comprising the liability of developers, liability insurance, the application of the strict liability
model in high-risk domains, and even the granting of limited legal personality to artificial
intelligence—can be a more practical solution for confronting the challenges of civil liability of
artificial intelligence in Iran and other countries.
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