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ABSTRACT

The traditional foundation of criminal law rests on the model of the “rational actor”; that is, a human being endowed with
awareness, volition, and the capacity for moral reasoning and choice, whose attributes constitute the basis for the recognition of
legal personality and criminal responsibility. With the emergence of advanced and autonomous artificial intelligence agents
capable of independent, goal-directed decision-making, this classical model has encountered a fundamental challenge. Through
a critical examination of the transition from the “rational actor” to the “rational algorithm,” this article argues that the traditional
concept of legal capacity requires substantial reconsideration if it is to encompass non-human autonomous agents. On this basis,
the article demonstrates that anthropocentric criteria of criminal responsibility, including the actus reus and mens rea elements
of an offense, are no longer fully adequate to address emerging technological realities. The study subsequently proposes a
functionalist framework for redefining legal capacity, according to which capacity is decoupled from biological consciousness
and exclusively human characteristics and is instead assessed on the basis of the degree of autonomy, functional rationality, and
the effects and consequences of an agent’s conduct. By analyzing the characteristics of advanced Al agents, including adaptive
learning, operational independence, and the ability to undertake complex decisions and tasks, the article examines the possibility
of establishing a new form of “electronic legal personhood” with graduated levels of responsibility. The article concludes that
this conceptual transformation is not merely a theoretical hypothesis but an unavoidable necessity for addressing responsibility
gaps, ensuring accountability, preserving social order, and guiding legal policymaking in a world increasingly shaped by
algorithmic decision-making.
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EXTENDED SUMMARY
The traditional architecture of criminal law has historically been constructed around the model of
the rational human actor: an individual presumed to possess consciousness, volition, practical
reasoning, moral understanding, and the capacity to choose between lawful and unlawful courses of
conduct. Criminal responsibility consequently presupposes an agent who can perform the external
elements of an offense while simultaneously possessing a legally relevant mental state, and whose
conduct can therefore be attributed to that agent as blameworthy. This anthropocentric model has
shaped the doctrines of criminal capacity, culpability, punishment, and legal personhood in modern
legal systems. The rapid development of autonomous artificial intelligence, however, increasingly
destabilizes these assumptions. Advanced Al systems are no longer limited to the passive execution
of predefined commands but are capable of processing large volumes of information, learning from
environmental inputs, adapting their strategies, selecting among alternative courses of action, and
pursuing complex goals with limited or even negligible real-time human intervention. Such
capacities have generated an emerging category of functional agency that does not fit comfortably
within conventional distinctions between human actors and technological instruments. The central
problem is therefore not simply whether artificial intelligence resembles a human mind, but whether
criminal law can continue to rely exclusively on human-centered criteria of responsibility when
technologically autonomous systems increasingly exercise forms of decision-making that generate
legally significant consequences. Existing scholarship on autonomous artificial agents and legal
personality suggests that the legal system may need to distinguish between biological personhood
and functional forms of agency, particularly where autonomous systems are capable of producing
risks, making decisions, and affecting legally protected interests in ways not entirely reducible to the
immediate conduct of programmers, owners, or users (Chesterman, 2020; Chopra & White, 2011;
Kurki, 2019; Lima, 2018).
Against this background, the present study reconsiders the concept of criminal capacity by
examining the possible transition from the “rational actor” to the “rational algorithm.” The analysis
begins from the premise that criminal capacity is not merely synonymous with legal personality but
constitutes a more specific threshold condition for being an appropriate addressee of criminal norms
and punitive consequences. In comparative criminal-law theory, capacity is closely associated with
the ability to understand the nature and legal significance of one’s conduct and with the ability to
regulate behavior according to that understanding. German criminal law, for example, distinguishes
the psychological elements of an offense from normative culpability and treats the absence of the
capacity to appreciate wrongfulness or act in accordance with such appreciation as a basis for
excluding culpability. Italian criminal law similarly links imputability to the capacities of
understanding and volition, while criminal responsibility in the United States is indirectly structured
by doctrines such as insanity, which investigate whether a defendant was capable of understanding
the nature, quality, or wrongfulness of the relevant conduct. Despite important doctrinal differences,
these approaches converge on two basic requirements: cognitive competence and behavioral control.
Criminal responsibility therefore presupposes not only that conduct can be causally linked to an
actor, but also that the actor possesses sufficient capacities to make punishment normatively
meaningful. These requirements are deeply connected to broader theories of culpability, free will,
deterrence, and retribution, since punishment is generally justified only where an actor can
understand legal reasons and modify conduct in response to them (Bohlander, 2009; Fernandes,
2022; Fletcher, 2001; Keiler & Roef, 2019; Palazzo & Papa, 2013; Rengier, 2019).
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The first substantive question is whether autonomous Al systems can satisfy the cognitive dimension
of criminal capacity. If this requirement is understood narrowly as the capacity to comprehend the
physical nature and likely consequences of conduct, sophisticated Al systems may in many contexts
satisfy it more effectively than human beings. Through predictive modeling, probabilistic inference,
environmental sensing, and access to extensive datasets, an Al system may accurately identify causal
relations, foresee physical consequences, and distinguish among alternative outcomes. The greater
difficulty emerges when cognition is understood to include awareness of legal wrongfulness or moral
impermissibility. Legal norms could, at least theoretically, be embedded within artificial systems in
forms that permit machines to identify prohibited conduct, process applicable rules, and incorporate
sanctions into computational decision-making. Indeed, a technologically advanced system might
store and process legal rules with a degree of consistency and comprehensiveness unavailable to
human decision-makers. Nevertheless, contemporary Al does not independently experience a norm
as binding in the phenomenological or moral sense in which human beings may understand
obligation. The same difficulty becomes more pronounced when the relevant standard is moral
rather than legal wrongfulness. Computational ethics and the development of artificial moral agents
attempt to translate moral values into machine-readable decision frameworks, yet the ambiguity,
contextual sensitivity, and contestability of moral principles create substantial interpretive
difficulties. The “alignment problem” demonstrates that even a formally specified objective can be
interpreted by an advanced system in unexpected ways that remain computationally coherent while
diverging from human purposes and values. Research on artificial moral agency therefore illustrates
both the possibility of machine-guided ethical decision-making and the continuing limitations of
formalizing complex moral judgments (Abel et al., 2016; Awad, 2022; Badea & Artus, 2022; Kirchner,
2024; Simmler & Markwalder, 2019).

The second dimension concerns behavioral control, which may be even more significant for
determining whether AI can become a meaningful subject of criminal-law regulation. Criminal
capacity traditionally assumes that an individual can not only understand relevant reasons but can
also regulate conduct accordingly, meaning that the actor possesses a practical capacity to comply
with or violate the law. At first glance, artificial systems appear unable to satisfy this requirement
because their behavior ultimately depends on programming, architecture, training data,
optimization procedures, and system design. Yet an absolute distinction between programmed
machines and freely choosing humans may be conceptually overstated. Human conduct is itself
influenced by biological dispositions, social conditions, environmental incentives, learned habits,
and psychological constraints, while free will remains a normative attribution rather than an
empirically demonstrable property. Criminal law nevertheless attributes responsibility where an
individual possesses a legally sufficient capacity to respond to reasons, resist prohibited impulses,
and alter conduct in light of expected consequences. From this perspective, the relevant question for
Al is not whether a machine possesses metaphysical freedom identical to human free will, but
whether it has sufficient operational autonomy to select among options, respond to legal incentives,
adapt conduct, and modify future behavior based on consequences. A functional conception of
control could therefore focus on observable capacities rather than subjective consciousness. If an
autonomous system can distinguish legally relevant alternatives, evaluate predicted sanctions, revise
behavior after negative outcomes, and independently pursue strategies not directly specified at the
moment of action by a human operator, then it may possess a limited but legally significant analogue
of behavioral self-control. Such an approach is consistent with normative accounts of culpability that
emphasize control, responsiveness to reasons, and legally relevant agency rather than inaccessible
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internal experiences (Bonicalzi & Haggard, 2019; Fernandes, 2022; Keiler & Roef, 2019; Simmler &
Markwalder, 2019).

A further dimension of the analysis concerns whether existing doctrines governing persons with
diminished or absent criminal capacity can provide useful analogies for regulating artificial
intelligence. Criminal law does not simply ignore actors who lack full capacity. Children, persons
affected by serious mental disorders, and other individuals who cannot satisfy ordinary requirements
of culpability may nevertheless be subjected to preventive, rehabilitative, protective, or restrictive
measures. This demonstrates an important distinction between moral blameworthiness and the
broader regulatory functions of criminal justice. A similar distinction may become relevant for Al.
An autonomous system need not initially be recognized as a full legal person in order to become the
object of legally structured restrictions such as deactivation, removal from the market, suspension
of operational authorization, mandatory modification, or technological confinement. Comparisons
with mental incapacity also illuminate possible cases in which an Al system malfunctions because of
corrupted data, adversarial manipulation, technical defects, or software infection. Data poisoning
and adversarial attacks may alter machine perception or decision-making in ways functionally
comparable, although not ontologically identical, to impairments that affect human cognition. The
analogy with children may be even more productive because Al systems are often trained through
iterative feedback and may display high competence within narrow domains while remaining
incapable of generalizing basic contextual knowledge. Yet the analogy also has important limits:
unlike children, complex Al systems are commonly produced, trained, deployed, and modified by
diffuse networks of programmers, companies, users, and data providers, making the attribution of
derivative human responsibility substantially more difficult. These responsibility gaps strengthen
arguments for corporate liability, technological regulation, and potentially graduated forms of direct
accountability for autonomous systems (Bonicalzi & Haggard, 2019; Chesterman, 2020; Chopra &
White, 2011; Kurki, 2019; Mokhtarian, 2020; Seher, 2016).

The study concludes that the transition from the rational actor to the rational algorithm should not
be understood as a demand for the immediate recognition of artificial intelligence as a human-
equivalent legal person, nor as an attempt to attribute moral consciousness to machines that do not
possess subjective experience. Rather, it represents a functional reconsideration of the criteria by
which criminal law identifies actors capable of producing legally attributable conduct. As
autonomous systems become increasingly capable of independent learning, complex decision-
making, environmental adaptation, prediction of consequences, and goal-directed action, a legal
framework that treats every Al system exclusively as a passive instrument may become incapable of
addressing responsibility gaps created by technological autonomy. Criminal capacity should
therefore be reconsidered as a graduated and functional concept grounded in measurable capacities
such as operational autonomy, practical reasoning, responsiveness to legal norms, behavioral
control, predictability, learning ability, and the capacity to produce significant effects in the external
world. Such a model would allow different levels of responsibility to correspond to different levels of
technological autonomy, without requiring artificial systems to possess human consciousness,
emotions, or moral experience. The principal value of recognizing Al as a possible addressee of
criminal-law norms lies not in imposing traditional punishment on machines, but in preserving
accountability, strengthening preventive regulation, clarifying the division of responsibility between
human and technological actors, and enabling the legal system to impose meaningful restrictions on
autonomous systems that generate serious risks. The fundamental question for future criminal law
is therefore not whether machines can become morally guilty in the human sense, but whether the
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legal system can remain coherent and effective if increasingly autonomous decision-making agents
continue to operate outside any direct framework of criminal accountability.
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