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ABSTRACT

The rapid expansion of artificial intelligence and its growing application in medical, financial, commercial, industrial, and service
sectors have created significant legal challenges alongside its technological and economic benefits. The complexity of algorithms,
the relative autonomy of intelligent systems, their capacity for learning and behavioral modification, the involvement of multiple
actors throughout the technology lifecycle, and the difficulty of identifying the direct cause of harm have exposed certain
limitations of traditional civil liability rules. This study examines civil liability arising from the design, production, and supply
of artificial intelligence and seeks to determine appropriate legal bases for attributing damage to the various actors involved. The
research adopts a descriptive-analytical approach based on general principles of civil liability and the distinctive characteristics
of Al systems. The findings indicate that designers may incur liability where harm results from unsafe architecture, unreasonable
algorithmic choices, inadequate safeguards, or failure to anticipate foreseeable risks. Producers may be held responsible for
defective or biased data, insufficient testing, cybersecurity weaknesses, implementation errors, inadequate quality control, or
failure to provide necessary updates. At the supply stage, liability may arise from inadequate disclosure, insufficient warnings,
misleading representations, inappropriate deployment, or failure to respond to risks discovered after market entry. The analysis
further demonstrates that exclusive reliance on fault-based liability may be insufficient in relation to high-risk AI systems,
particularly where injured parties face substantial evidentiary difficulties. Accordingly, a differentiated framework based on the
level of risk, facilitated standards of proof, risk-based liability, and compulsory insurance may be necessary in specific fields.
Establishing a coherent legal framework that allocates responsibility among designers, producers, suppliers, and users can
enhance victim protection while simultaneously promoting the responsible development and deployment of artificial
intelligence.
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EXTENDED SUMMARY

The rapid expansion of artificial intelligence has transformed the structure of economic,
professional, medical, commercial, and social relations, while simultaneously creating new legal
questions regarding the allocation of civil liability for harms caused by intelligent systems. Unlike
conventional products, Al systems may operate through complex algorithmic processes, learn from
data, modify their behavior over time, and generate outputs that are not always fully predictable by
their designers or users. These characteristics challenge traditional models of civil liability that rely
on identifying a specific human act, proving fault, establishing causation, and attributing damage to
a clearly identifiable actor. The legal difficulty becomes more acute because the lifecycle of an Al
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system usually involves multiple actors, including designers, developers, data providers, producers,
distributors, service providers, platform operators, and end users. Existing scholarship has
emphasized that the diffusion of control among multiple participants complicates the attribution of
harmful consequences and requires a reconsideration of conventional liability doctrines
(Kharitonova et al., 2022). Similar concerns have been raised regarding the adequacy of Iranian civil
liability rules in dealing with algorithmic opacity, autonomous decision-making, and the evidentiary
difficulties faced by injured parties (Haji-Esmaeili, 2024). The objective of this study is therefore to
analyze the civil liability arising from the design, production, and supply of artificial intelligence, to
identify the legal basis for assigning responsibility at each stage of the Al lifecycle, and to determine
whether fault-based liability remains sufficient or should be complemented by risk-based, strict, or
insurance-supported liability mechanisms.

From a conceptual and doctrinal perspective, civil liability in the field of artificial intelligence must
be examined in light of the specific technological characteristics of Al systems. Traditional fault-
based liability generally requires proof that the defendant failed to comply with a legally expected
standard of care; however, in Al-related disputes, fault may not take the form of an obvious
programming error. It may instead consist of negligent model selection, inadequate testing, failure
to detect data bias, insufficient cybersecurity, lack of transparency, omission of appropriate human
oversight, or disregard of foreseeable risks. Jurisprudential and legal analyses have therefore
suggested that conventional fault should be reinterpreted through standards adapted to algorithmic
systems and professional technological conduct (Hosseini & Yazdani, 2024). In this context, the
notion of a reasonable and customary algorithm provides a useful benchmark for evaluating whether
designers and developers have complied with expected technical and legal standards (Zakerinia &
Gholampour, 2024b). Rather than requiring courts to understand every internal computational
process, this approach enables them to assess whether the developer adopted reasonable design
methods, appropriate datasets, sufficient testing procedures, and adequate safeguards. At the same
time, sole reliance on fault may be inadequate for high-risk AI applications because injured persons
often lack access to source code, training data, validation records, and other technical evidence
necessary to demonstrate negligence. Comparative research has therefore supported differentiated
liability regimes that vary according to the level of technological risk and the extent of control
exercised by the responsible actor (Alipanahi et al., 2024). Such a model can preserve fault-based
liability for low-risk systems while allowing evidentiary presumptions, risk-based liability, or stricter
forms of responsibility for systems capable of causing serious personal, financial, or social harm.
Civil liability arising from the design and production of Al begins with the recognition that many
risks are created long before a system reaches the market. Decisions concerning the architecture of
the model, the definition of its objectives, the selection of input variables, the scope of automation,
the quality of training data, and the availability of human intervention can substantially determine
the probability and severity of future harm. A design defect may exist where the system operates
precisely as intended but the underlying design itself generates an unreasonable level of risk. In Al
systems, such defects may appear as systematic bias, unsafe optimization goals, inadequate
safeguards, non-representative datasets, or insufficient mechanisms for detecting abnormal outputs.
Research on the development and deployment of artificial intelligence has identified the duty to test,
validate, monitor, and document system performance as an important component of the producer’s
standard of care (Fadaei & Taherkhani, 2023). Data quality is particularly significant because
machine-learning systems derive patterns from training datasets, meaning that incomplete,
outdated, or discriminatory data may produce harmful results even in the absence of conventional
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software malfunction. This issue is especially important in medical applications, where
unrepresentative data may lead to inaccurate diagnoses or treatment recommendations for
particular populations (Badini, 2024). The producer’s responsibility should therefore extend beyond
programming and include the reasonable verification of data provenance, reliability,
representativeness, and suitability. Moreover, the producer cannot automatically escape
responsibility by relying on third-party data suppliers, because the use of external components does
not eliminate the duty to conduct reasonable quality control. Where several developers or entities
jointly contribute to the system, liability may need to be distributed according to their contribution
to the risk, degree of control, and capacity to prevent the harm.

The supply and post-market operation of artificial intelligence create a distinct set of legal duties that
cannot be reduced to design and manufacturing obligations. A supplier may be liable where a
technically sound product is marketed inaccurately, provided without adequate warnings, or used in
contexts for which it was not reasonably suitable. Information duties are therefore central to Al
liability, particularly where the product contains limitations that are not evident to ordinary users.
Suppliers should communicate the intended use of the system, known limitations, foreseeable risks,
necessary human supervision, and circumstances in which the output should not be relied upon. This
obligation is especially important in medical AI, where the relationship between algorithmic
recommendations and professional judgment must remain clear (Heydari, 2023). Excessive or
misleading claims concerning accuracy, autonomy, or reliability may increase the supplier’s
responsibility because users may reasonably rely on such representations when deciding how much
trust to place in the system. Automated decision-making also raises transparency concerns, since
individuals affected by algorithmic decisions may be unable to understand or challenge outcomes
concerning employment, credit, insurance, or access to services. Legal analysis of automated
decisions has highlighted the importance of explainability and procedural safeguards in establishing
accountability (Farajpour, 2025). In addition, Al suppliers may have continuing obligations after the
initial release of the product because intelligent systems can be remotely updated, modified, or
exposed to newly discovered vulnerabilities. Failure to warn users, issue corrective updates, suspend
unsafe functionality, or respond to known defects may constitute an independent basis of liability.
Thus, the relevant duty of care extends throughout the lifecycle of the system rather than ending at
the moment of sale.

The allocation of liability becomes even more complex when multiple actors jointly contribute to the
occurrence of damage. In Al ecosystems, the designer may determine the model architecture,
another company may provide the training data, a third party may customize the system, a platform
may distribute it, and a professional user may rely on the final output. In such cases, a linear model
of causation is often inadequate because the harmful outcome may result from the interaction of
several independent or cumulative factors. Contemporary research on Al liability has therefore
stressed the need to analyze responsibility in terms of control, foreseeability, contribution to risk,
and capacity to prevent harm (Keshavarz Safiei, 2025). The user’s role should also be considered,
particularly where clear instructions are ignored or the system is used beyond its intended scope.
Nevertheless, the mere presence of a human user should not automatically shift responsibility away
from producers and suppliers. Ordinary users, and even many professional users, may have no
realistic ability to inspect source code, evaluate training data, or identify hidden algorithmic defects.
This imbalance of information and technical capacity justifies mechanisms that facilitate proof for
injured parties, including disclosure duties, mandatory documentation, retention of technical logs,
rebuttable presumptions, and in appropriate cases a partial shift in the burden of proof. Privacy-
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related damage further demonstrates why Al liability cannot be limited to bodily or property harm.
Intelligent systems frequently collect, infer, combine, and analyze personal information in ways that
may violate privacy, dignity, or informational autonomy (Mortazavi & Khodaeifam, 2026). In sensitive
settings such as healthcare, unauthorized processing or disclosure of patient data may itself
constitute an independent source of civil liability (Falahati Katilateh, 2025). Accordingly, an effective
liability regime must encompass economic, bodily, moral, informational, and privacy-related harms.
The analysis ultimately demonstrates that civil liability arising from the design, production, and
supply of artificial intelligence should be structured as a differentiated, lifecycle-based regime rather
than through a single uniform rule. Designers should be responsible for foreseeable risks created by
defective architecture, inappropriate objectives, inadequate safeguards, or unreasonable algorithmic
choices; producers should bear responsibility for failures in implementation, testing, data quality,
cybersecurity, quality control, and post-production modification; and suppliers should be
accountable for inaccurate marketing, insufficient warnings, inadequate disclosure, unsafe
deployment, and failure to respond to newly discovered risks. The degree of liability should
correspond to the level of risk created by the system, the actor’s control over that risk, the
foreseeability of harm, and the practical ability to prevent or mitigate it. Low-risk systems may
remain primarily subject to fault-based liability, whereas medium- and high-risk systems may justify
evidentiary presumptions, partial reversal of the burden of proof, risk-based responsibility,
compulsory insurance, or strict liability in narrowly defined circumstances. Iranian civil liability law
contains general principles capable of addressing some Al-related harms, but these principles
require further clarification and supplementation through specific rules on documentation,
transparency, algorithmic auditing, data governance, cybersecurity, post-market monitoring, and
allocation of responsibility among multiple actors. A coherent legal framework should neither inhibit
technological innovation nor allow technological complexity to operate as a shield against
accountability. Its central purpose should be to ensure effective compensation for injured persons
while assigning the economic consequences of Al-related risks to those who create, control, and
benefit from such technologies.
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