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ABSTRACT

The emergence and expansion of artificial intelligence—based technologies with partial or full autonomy have posed
unprecedented challenges to the traditional foundations of criminal law. The core of this challenge lies in the
difficulty of applying classical concepts of the “mental element” (intent, knowledge, negligence) and the “attribution
of criminal responsibility” to a non-human entity lacking consciousness and free will. This article, using a
descriptive—analytical method and relying on library and documentary sources, examines the feasibility of
reinterpreting and redefining these concepts in light of the nature of artificial intelligence. The findings indicate that
the Iranian criminal law system, similar to many other legal systems, is inherently “person-centered” and faces
serious theoretical and practical obstacles in recognizing the direct criminal liability of artificial intelligence, such as
the inability of such entities to bear traditional punishments and the failure to fulfill the objectives of punishment,
including rehabilitation and reform. Consequently, current legal approaches primarily focus on the liability of related
human actors (designer, manufacturer, programmer, user) or on the development of civil liability or risk-based
frameworks. Nevertheless, this article argues that, given the increasing complexity and autonomy of such systems,
a functionalist and teleological interpretation may allow the concept of “algorithmic intent” or “programmed defective
performance” to be analyzed as a novel form of the mental element. Furthermore, through mechanisms such as
“conditional virtual legal personality” or a “hierarchical hybrid liability system,” a pathway for attributing responsibility
may be established. Finally, the article proposes the necessity of enacting specific legislation, establishing
specialized regulatory institutions, and introducing mandatory insurance schemes for high-risk technologies as
essential infrastructures for this theoretical transformation.

Keywords: Artificial Intelligence, Criminal Law, Mental Element, Crime Attribution, Criminal Liability, Legal
Personality, Algorithmic Autonomy.
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EXTENDED ABSTRACT

The rapid diffusion of artificial intelligence
into transportation, medicine, finance, public
administration, commercial contracting, and
judicial decision-making has generated a
profound challenge for criminal law,
particularly in relation to the concepts of the
mental element and attribution of criminal
responsibility. Classical criminal law is built
upon the assumption that crime is committed
by a subject capable of intention, knowledge,
negligence, moral blameworthiness, and
voluntary action. This assumption becomes
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unstable when harmful conduct results from
autonomous or semi-autonomous artificial
intelligence systems that operate through
algorithmic learning, probabilistic inference,
and independent decision-making rather than
direct human command. In Iranian criminal
law, as in many civil-law systems, criminal
liability remains fundamentally person-
centered and presupposes a human or legally
recognized person capable of bearing
responsibility. The emergence of autonomous

artificial intelligence therefore creates a
structural tension between traditional
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doctrines of criminal liability and the practical
realities of algorithmic agency. Existing legal
frameworks concerning cybercrime, electronic
evidence, data governance, and digital
technologies provide partial guidance, but
they do not fully resolve whether an intelligent
system can itself be treated as a criminal actor
or whether responsibility must remain
exclusively attached to designers,
manufacturers, programmers, operators, or
users (Alipour, 2011; Sieber & Nouri, 2011;
Tabrizi et al., 2022; Tavakoli Rad & Miri, 2021).
The central issue addressed in this study is the
feasibility of redefining the mental element
and the attribution of criminal responsibility
in criminal law related to artificial intelligence.
The mental element traditionally refers to the
internal relationship between the offender and
the prohibited act or result, including intent,
knowledge, recklessness, negligence, and
fault. These categories are meaningful when
applied to human beings because they
presuppose consciousness, rational choice,
moral understanding, and the capacity to be
blamed. Artificial intelligence systems,
however complex, do not possess
consciousness, emotional awareness, moral
regret, or free will in the philosophical and
legal sense. Their outputs are produced
through programmed architectures, training
data, optimization functions, and
computational ~ processes.  Accordingly,
attributing intent or negligence to artificial
intelligence in the classical sense appears
conceptually problematic. Nevertheless, the
increasing autonomy of such systems,
especially in high-risk contexts, makes it
insufficient to treat them merely as passive
tools. When a self-driving vehicle, medical
robot, financial algorithm, or autonomous
weapon produces harmful consequences that
were not directly intended or predicted by any
human actor, criminal law faces a
responsibility gap. This gap is particularly
serious where neither the developer nor the

user can easily be shown to have acted with
traditional fault, while the harmful outcome is
directly linked to the autonomous operation of
the system (Hekmatnia et al., 2019; Keshtkar &
Hajilou, 2024; Masoumi Janaqgerd & Zarei,
2024; Zakerinia, 2023).

The study adopts a descriptive—analytical
approach and examines the theoretical
foundations of criminal liability, the nature of
artificial intelligence autonomy, and possible
models for legal attribution. The analysis
shows that the classical Iranian criminal law
framework is not easily compatible with direct
criminal liability of artificial intelligence. The
reasons are both theoretical and practical.
Theoretically, artificial intelligence lacks legal
consciousness, moral agency, culpability, and
capacity for blame. Practically, traditional
punishments such as  imprisonment,
rehabilitation, deterrence, and moral
condemnation cannot be meaningfully applied
to a non-human digital entity. Even where
disabling, deleting, restricting, or updating a
system may prevent future harm, such
measures are functionally regulatory rather
than punitive in the traditional criminal-law
sense. This limitation also affects the purposes
of punishment, including retribution, reform,
rehabilitation, and deterrence, which are
designed around human psychology and social
responsibility. Although criminal law has
already expanded the notion of legal
personality to include corporations and
institutions, the analogy between legal persons
and artificial intelligence is incomplete,
because corporate criminal liability still
ultimately depends on human organs,
representatives, or decision-makers. Artificial
intelligence, by contrast, may generate
operational outcomes through computational
processes that are not reducible to a single
human intention or decision (Basami, 2020;
Katouzian, 1995; Najafi Abrandabadi &
Ebrahimi, 2004; Rahimi Nejad, 2010; Rosenhan
et al., 2010; Sadeghi Neshat, 1997).



A major finding of the study is that the
responsibility gap is intensified by the black-
box problem. Many advanced artificial
intelligence models, especially those based on
machine learning and deep learning, produce
decisions through complex layers of
parameters that are difficult to interpret even
for their designers. This creates evidentiary

and procedural difficulties in criminal
adjudication.  First, proving causation
becomes difficult when the precise

computational pathway between input data
and harmful output cannot be clearly
reconstructed. Second, proving human fault
becomes challenging when no specific defect
in design, training, deployment, or supervision
can be identified with certainty. Third, the
right of defense may be undermined where a
judicial or administrative decision relies on an
algorithmic assessment whose reasoning
cannot be meaningfully challenged. These
concerns demonstrate  that  artificial
intelligence is not merely a technological
problem but also a procedural and evidentiary
problem for criminal justice. The reliability,
admissibility, integrity, and traceability of
electronic evidence become crucial in such
cases. Therefore, any future legal framework
must include duties of transparency,
explainability, logging, auditability, and
preservation of digital evidence, especially for
high-risk systems whose outputs may affect
life, liberty, property, privacy, or public
security (Farahmand, 2024; Fathi, 2017;
Ghaffari Elahi Kashani, 2018; Jafari &
Rahbarpour, 2017; Moazenzadegan et al., 2015;
Salehi, 2019; Tabrizi et al., 2022).

The article argues that a purely conservative
approach, which treats artificial intelligence
only as a tool, is insufficient in cases of high
autonomy, while a radical approach, which
grants full criminal personality to artificial
intelligence, is also theoretically and
normatively problematic. A more defensible
solution is a hybrid model based on functional

reinterpretation of the mental element and
hierarchical attribution of responsibility.
Under this model, the mental element should
not be transferred mechanically from human
psychology to machines. Instead, for
autonomous artificial intelligence systems, the
functional equivalent of the mental element
may be understood as programmed defective
performance, systematic algorithmic
deviation, or dangerous decision-making logic
embedded in the design, training data,
learning  mechanism, or  operational
architecture of the system. This does not mean
that artificial intelligence has consciousness or
guilt; rather, it means that the law may identify
objective  indicators of culpability-like
malfunction, including violation of technical
safety standards, foreseeable algorithmic bias,
failure of explainability in critical contexts,
inadequate testing, defective data governance,
or deployment of a system beyond its validated
operational domain. At the same time,

responsibility ~ should be  distributed
hierarchically among developers,
manufacturers, suppliers, professional

operators, users, insurers, and regulatory
bodies according to their level of control,
benefit, expertise, and capacity to prevent
harm. For very high-risk systems, limited
conditional electronic legal personality may be
recognized only for civil liability, financial
responsibility,  insurance, = compensation
funds, suspension of operation, or
deactivation, without equating such systems
with human criminal persons (Calerick et al.,
2010; Fahimi, 2001; Farajiha & Alamdari, 2017;
Katouzian, 2013; Khodagholi, 2004; Mousavi,
2011; Shirzad, 2009).

In conclusion, the study maintains that
autonomous artificial intelligence requires a
careful reconstruction, not abandonment, of
core criminal-law concepts. The traditional
categories of intent, negligence, fault,
attribution, and punishment cannot be applied
to artificial intelligence without conceptual
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adjustment; however, the growing autonomy
of intelligent systems makes it equally
unacceptable to leave serious harms without
effective legal response. The most balanced
path is a hybrid framework that preserves
human accountability = while creating
functional mechanisms for risk allocation,
victim compensation, regulatory oversight,
and technical accountability. Such a
framework should include a comprehensive
artificial intelligence responsibility law,
mandatory  safety and  explainability
standards, compulsory insurance for high-risk
systems, specialized regulatory institutions,
expert technical review, and specialized courts
or judicial branches for cyber and technology-
related offenses. This approach can reduce
impunity, protect victims, encourage
responsible innovation, and prevent the
excessive criminalization of technological
development. The future of criminal law in the
age of artificial intelligence therefore depends
on its ability to move beyond rigid human-
centered assumptions while still preserving
the normative foundations of justice, fairness,
accountability, and social protection.
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