@

~

Comparative Studies
in Jurisprudence,

Law, and Politics

—/

Criminal Liability for Homicide Caused by Artificial
Intelligence

1. Hesam Maleki: MA, Department of Criminal Law and Criminology, Faculty of Humanities and Social Sciences, University
of Shomal, Amol, Iran

2. Hossein Ranjbar*: Assistant Professor, Department of Law, Faculty of Humanities and Social Sciences, Shomal University,
Amol, Iran. Email: h.ranjbar@shomal.ac.ir (Corresponding Author)

ABSTRACT

The expanding use of artificial intelligence in autonomous transportation, healthcare, industry, robotics, and decision-support
systems has generated new questions concerning the attribution of criminal liability when harmful consequences, particularly
human death, result from the operation of intelligent systems. The central problem arises when a fatal outcome is directly
produced by an artificial intelligence system, while multiple natural and legal persons are involved in its design, production,
programming, training, deployment, operation, and supervision. This study adopts a descriptive-analytical method to examine
the foundations and criteria of criminal attribution in cases of homicide caused by artificial intelligence and analyzes the
potential liability of programmers, designers, manufacturers, developing companies, owners, operators, and users. The findings
indicate that the technical autonomy of an intelligent system, by itself, cannot justify recognizing artificial intelligence as an
independent criminal offender. Under current legal conditions, criminal liability should instead be determined according to the
role of human and corporate actors in creating, controlling, or failing to prevent the relevant risk. In this regard, factors such as
foreseeability of harm, effective control over the system, access to technical information, the ability to prevent the fatal outcome,
breach of a duty of care, and the degree of causal contribution of each actor are of fundamental importance. Where several factors
jointly contribute to death, responsibility may need to be distributed among multiple actors rather than attributed exclusively to
one person. The study concludes that general principles of criminal law remain applicable to artificial-intelligence-related
homicide, but they are not entirely sufficient for autonomous and high-risk systems. Specific legal rules concerning risk
assessment, human oversight, algorithmic traceability, safety obligations, post-deployment monitoring, and corporate criminal
liability are therefore necessary to prevent responsibility gaps and ensure effective legal accountability.
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EXTENDED SUMMARY
The rapid expansion of artificial intelligence into fields directly connected with human life, bodily
integrity, mobility, healthcare, industrial activity, and automated decision-making has created a new
generation of criminal-law problems that cannot always be resolved through conventional models of
attribution. Artificial intelligence systems are no longer confined to passive computational functions;
increasingly, they are capable of processing large volumes of data, recognizing patterns, adapting to
changing environments, and producing outputs that may not be fully predetermined by a human
operator at the moment of action. This transformation becomes especially significant when the
operation of an autonomous or semi-autonomous system contributes to the death of a person. In
such cases, criminal law must determine whether the fatal outcome can be attributed to a
programmer, designer, manufacturer, corporate entity, owner, operator, user, or another participant
in the technological chain, and whether the conduct in question satisfies the material and mental
requirements of homicide. The challenge is intensified by the fact that the system may function with
a degree of operational independence and may generate decisions that are difficult to predict or
explain in advance (Zandi & Rafiei Alavi, 2024). Recent scholarship has therefore emphasized that
artificial intelligence creates a potential gap between the physical production of harm and the legal
attribution of that harm to a responsible human actor (Ghavami Pour Sereshkeh & Mahmoudi, 2025).
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At the same time, the existence of sophisticated technology cannot itself justify abandoning the
fundamental principles of criminal law, including personal responsibility, culpability, causation, and
the requirement that punishment be based on legally attributable conduct. The objective of the
present study is to examine the criminal liability arising from homicide caused by artificial
intelligence, to identify the persons who may bear responsibility within the design-to-use chain, and
to evaluate whether traditional concepts such as direct perpetration, causation, negligence,
foreseeability, and mens rea remain sufficient in the context of autonomous systems. The study
adopts a descriptive-analytical legal method and relies on doctrinal analysis of criminal liability
together with contemporary scholarship concerning the legal status and responsibility of artificial
intelligence.

From a conceptual perspective, homicide caused by artificial intelligence must be distinguished from
cases in which a human offender merely uses an intelligent system as an instrument for intentionally
killing another person. Where a person deliberately programs, directs, or deploys an artificial
intelligence system for the purpose of causing death, the technology does not substantially alter the
ordinary analysis of intentional homicide, because the system functions as a means through which
the perpetrator’s criminal intent is implemented. The more difficult cases arise when no human actor
specifically intends death and the fatal result emerges from a combination of algorithmic design,
machine learning, defective data, inadequate testing, insufficient supervision, system malfunction,
or unexpected autonomous behavior. Homicide, as a crime against human life, traditionally requires
identification of a legally relevant act or omission, a causal relationship between that conduct and
death, and the appropriate mental element corresponding to the specific category of homicide (Haji,
2018). Artificial intelligence complicates each of these requirements because the physical act
producing death may be performed by a machine rather than a human being, while the human
contribution may be temporally and causally remote from the final event. This difficulty is
particularly evident in systems that continue learning after deployment, because the ultimate output
may differ from the behavior originally anticipated by designers and developers (Javanmard &
Heydarifard, 2025). Nevertheless, technical autonomy should not automatically be equated with legal
autonomy. Existing research on artificial intelligence in criminal law indicates that most legal
systems do not recognize an autonomous artificial intelligence system as an independent bearer of
criminal responsibility, largely because criminal liability presupposes normative blameworthiness,
legal capacity, and a meaningful mental relationship to the prohibited conduct (Younes, 2024).
Consequently, the more appropriate approach is to treat artificial intelligence as an active
technological factor within the causal chain while continuing to examine whether human or
corporate actors created, controlled, tolerated, or failed to prevent the relevant risk (Kaveh & Barani,
2024).

A central issue in this field is causation. In traditional homicide cases, the causal sequence between
human conduct and death is often relatively direct, whereas artificial intelligence systems introduce
multiple intermediate stages, including data collection, model training, software architecture,
hardware integration, testing, deployment, maintenance, updates, and real-time automated
decision-making. Each stage may contribute to the fatal outcome, and in some cases no single actor
can be identified as the exclusive cause of death. A defective autonomous vehicle, for example, may
fail to recognize a pedestrian because of inadequate training data; the manufacturer may have
released the system despite known limitations; the owner may have ignored software updates; and
the user may have failed to exercise the degree of supervision required under the operating
instructions. Determining criminal liability in such a situation requires more than a simple “but-for”
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test, because an excessively broad causal inquiry could extend responsibility to actors whose
connection to the death is too remote. The relevant question should therefore focus on whether a
person created or materially increased a legally significant risk and whether the death occurred
within the scope of that risk. The jurisprudential and doctrinal discussion of indirect responsibility
in homicide also supports the proposition that an actor need not physically perform the final harmful
act in order to bear responsibility where the conduct constitutes an effective cause of death (Nozari
Ferdowsieh et al., 2022). Artificial intelligence further complicates causation through the so-called
black-box problem, under which even experts may be unable to explain precisely how a machine-
learning system arrived at a particular output. This problem may impede the identification of the
specific defect responsible for death and thereby create evidentiary difficulties in criminal
proceedings (Ghavami Pour Sereshkeh & Mahmoudi, 2025). These concerns become especially acute
in medical artificial intelligence, where an incorrect diagnosis or treatment recommendation may
interact with professional judgment and institutional procedures before producing a fatal outcome
(Goel, 2023). Accordingly, causation in artificial-intelligence-related homicide should be assessed
through a multidimensional framework that considers technical contribution, normative relevance,
foreseeability, control, and the possibility of prevention.

The mental element presents an equally significant challenge. Criminal law generally distinguishes
between intentional conduct, conscious risk-taking, negligence, and situations in which a harmful
outcome was genuinely unforeseeable. Artificial intelligence complicates this distinction because the
person involved in designing or using the system may not know the precise manner in which the
system will behave in every situation. A programmer may create the architecture of a learning system
without anticipating a specific fatal output, while a manufacturer may become aware of recurring
safety warnings and nevertheless continue commercial deployment. Likewise, an operator may fail
to intervene despite visible indications that the system is malfunctioning. These actors occupy
different epistemic positions and should not be judged by an identical standard of foresight.
Scholarship on autonomous artificial intelligence has stressed that the mental element must be
assessed with reference to the knowledge, professional expertise, available information, and actual
capacity of each human participant to foresee and prevent the harmful outcome (Javanmard &
Heydarifard, 2025). Foreseeability is therefore not a uniform concept; what is unforeseeable to an
ordinary consumer may be readily foreseeable to a specialist developer or manufacturer with access
to testing data and internal risk reports. Comparative studies also suggest that the degree of control
exercised by a person over the system is a crucial factor in determining criminal attribution
(Meghdadi & Pourcheriki, 2024). Where a company is aware of a defect that may cause serious bodily
harm but fails to correct it for economic reasons, the degree of culpability is far greater than in a case
involving a genuinely unknown technical anomaly. Similarly, where a user knowingly disables a
safety feature or operates a system outside the conditions for which it was designed, the user's
conduct may constitute a legally relevant contribution to the death. Thus, the classification of
homicide in cases involving artificial intelligence should not be based merely on the presence of an
autonomous system, but on a careful examination of the mental state and duty of care of the persons
who participated in the creation, deployment, or operation of the technology (Al-Halahlah, 2025).
Identifying the responsible person requires examination of the entire lifecycle of the artificial
intelligence system rather than focusing only on the individual who was physically closest to the fatal
event. The programmer or algorithm designer may be liable where a serious and foreseeable coding
or design defect results from a culpable departure from recognized professional standards, but mere
participation in the development process is not sufficient to establish criminal responsibility
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(Amirian Farsani & Hosseini, 2023). The manufacturer or corporate developer may bear greater
responsibility where the organization controls testing, release decisions, safety procedures,
warnings, updates, and post-market monitoring, particularly if it knowingly places a dangerous
system into operation (Al-Jamili, 2025). Corporate criminal responsibility also becomes relevant
where the risk results from organizational policies rather than the isolated conduct of a single
employee; decisions to reduce testing, conceal defects, disregard internal warnings, or accelerate
deployment may represent institutional failures that cannot be adequately explained through
individual liability alone (Al-Sadat Makki et al., 2024). The owner or operator may also bear
responsibility when death results from ignoring known warnings, failing to maintain the system, or
using it outside its approved operational limits, while liability should generally be excluded where
the defect was concealed and could not reasonably have been detected. In autonomous vehicles,
medical systems, industrial robots, and other high-risk applications, liability may therefore be
distributed among several persons where multiple acts and omissions materially contribute to the
fatal result (Al-Hasanat, 2024). A more convincing legal framework should rely on several
interconnected criteria: effective control over the system, foreseeability of the relevant danger, access
to risk information, ability to prevent the outcome, breach of a legally recognized duty of care, and
the extent to which the person's conduct created or increased an abnormal risk. Such an approach
reduces the danger of a responsibility gap in which every participant attempts to attribute the death
to the machine or to another actor in the chain (Rostami Zabol, 2025). At the same time, it avoids
imposing strict criminal liability merely because an individual or organization had some relationship
with the artificial intelligence system.

The findings of this study indicate that existing principles of criminal law remain indispensable for
addressing homicide caused by artificial intelligence, but they require adaptation to the technological
structure within which fatal outcomes occur. Artificial intelligence should not presently be treated as
an independent criminal offender merely because it is technically capable of making autonomous
decisions. Rather, the legal analysis should identify the human and corporate actors who created,
managed, controlled, or failed to mitigate the relevant risk and should evaluate their responsibility
through the combined criteria of causation, foreseeability, control, and culpable breach of duty. No
single actor, such as the programmer, manufacturer, owner, or user, can be presumed responsible in
all cases, and criminal liability must instead be individualized according to the actual role of each
participant. The study further concludes that conventional rules concerning causation, complicity,
indirect contribution, negligence, and corporate responsibility can provide the basic legal foundation
for these cases, but they should be supplemented by specific regulatory duties for high-risk artificial
intelligence systems. Such duties should include mandatory risk assessment, technical
documentation, traceability of significant algorithmic decisions, preservation of event logs, safety
testing, post-deployment monitoring, clear human-supervision requirements, and prompt
correction of known defects. These measures would serve both preventive and evidentiary functions
by reducing the likelihood of fatal incidents and enabling courts to reconstruct the causal chain when
death occurs. Ultimately, the legal response to artificial-intelligence-related homicide should
preserve the core principle that serious criminal punishment must be grounded in proven personal
or organizational culpability while preventing technological complexity from becoming a mechanism
through which legally responsible actors evade accountability.
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