Essay

Agentic Al and the Algorithm of
Good

Alkis Gounaris and George Kosteletos

Special Issue
Al for Good

Edited by
Prof. Dr. Manolya Kavakli-Thorne



https://www.mdpi.com/journal/ai
https://www.scopus.com/sourceid/21101174247
https://www.mdpi.com/journal/ai/stats
https://www.mdpi.com/journal/ai/special_issues/LC969PI25B
https://www.mdpi.com
https://doi.org/10.3390/ai7090352

Essay

Agentic Al and the Algorithm of Good

Alkis Gounaris 123+

W) Check for updates

Academic Editor: Ke Zhang

Received: 11 May 2026

Revised: 7 August 2026

Accepted: 31 August 2026

Published: 8 September 2026
Copyright: © 2026 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons

Attribution (CC BY) license.

and George Kosteletos

1,2,3,%,1

Department of Philosophy, School of Philosophy, Zografou Campus, National and Kapodistrian University of
Athens (NKUA), Zografou, 157 72 Athens, Greece; alkisg@philosophy.uoa.gr

High-Level Expert Group on Artificial Intelligence of the Hellenic Republic National Commission for
Bioethics and Technoethics, 106 74 Athens, Greece

3 NKUA Applied Philosophy Research Lab, Zografou, 157 72 Athens, Greece

Correspondence: gkosteletos@philosophy.uoa.gr

These authors contributed equally to this work.

Abstract

This chapter offers a conceptual and philosophical analysis of the ontological, epistemo-
logical, and ethical issues associated with the design, development, and use of Agentic Al
in moral and legal decision-making. Its aim is to map, classify, and bring into focus the
principal philosophical problems raised by the autonomous operation of artificial agents
in contexts of moral and legal judgement. The chapter contributes to the existing liter-
ature by distinguishing between two levels of Al autonomy. Advisory systems possess
limited autonomy and provide recommendations that remain subject to human evaluation,
whereas regulatory systems exercise a greater degree of autonomy and are entrusted with
final decision-making authority. Adopting a sceptical perspective, the analysis examines
the conceptual fragility and epistemological difficulties surrounding proposals to employ
Agentic Al in significant domains. Particular attention is given to the risk that ostensibly
advisory systems may become tacitly regulatory in practice, especially under the influence
of widespread assumptions concerning the objectivity, accuracy, and effectiveness of AL
The inquiry proceeds through a step-by-step branching structure organised around three
central questions concerning the moral values on the basis of which such systems should
be designed and developed, the extent to which they can understand the concepts of ethics
and justice, and the attribution of responsibility for their decisions and outputs. Each
question opens onto alternative lines of analysis, thereby providing a systematic map of the
principal philosophical challenges involved. Its purpose is to provide a synthetic overview
of the relevant philosophical issues while highlighting both their breadth and their plurality.
To organise these issues systematically, the chapter adopts the schema of an algorithm,
offering a clear and ordered account of the possible interconnections among the problems
examined and of the ways in which alternative answers generate distinct yet interrelated
lines of philosophical inquiry.

Keywords: Al for good; agentic Al; philosophy of Al; Al ethics; advisory Al systems;
regulatory Al systems; machine ethics; ethical decision-making; legal decision-making;
autonomy

1. Introduction: Prolegomena to an Algorithm of Good
1.1. Al for Good: Towards a Good Al Society

Artificial Intelligence (Al) is a techno-scientific enterprise whose formal point of de-
parture is usually traced to the 1950s [1], although both its theoretical and its technological
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origins have been identified at an even earlier stage [2,3] (for a history of Al see also: [4]).
However, although discussion of both the risks and the benefits of Al has likewise been un-
derway for several decades [5] (for the early discussion about the risks and the benefits of Al
see, for example, [5,6]), it has intensified only recently, in light of the latest striking advances
in Al research and the equally striking expansion of its possible applications [7] (p. 4).

This renewed focus concerns, to a significant extent, proposals for a clear and uni-
versally acceptable ethical and legal framework for the regulation of AL. One might even
speak of an effort towards the institutionalisation of Al ethics (by the term “institution-
alisation” we mean the establishment of institutional organs, committees, councils, and
other bodies with an administrative or advisory role in matters concerning the regulation
of science and technology. We therefore borrow this term from Casiraghi [8]), the ultimate
aim of which is not merely to secure human well-being by protecting it from Al, but to
promote human flourishing through Al With this approach, Al is understood not as a
threat to humanity, but as a means of advancing human eudaimonia; it is not conceived
as something that arrives “from outside” in order to impose itself upon human beings,
but rather as an integral component of human flourishing. Within the broader aspiration
for a socially beneficial Al, a number of regulatory frameworks have been proposed and
developed, including the Asilomar AI Principles (2017) [9], the IEEE’s Ethically Aligned
Design (2017) [10], the Montréal Declaration for Responsible AI (2017) [11], the Five Over-
arching Principles for an Al Code of the UK House of Lords (2018) [12], the Tenets of the
Partnership on AI (2018) [13], and the Statement on Artificial Intelligence, Robotics and
‘Autonomous’ Systems issued by the European Commission’s European Group on Ethics
in Science and New Technologies (2018) [14], which helped prepare the ground for the
recently adopted European Union Regulation on A, widely known as the AI Act [15] (for a
comprehensive and critical mapping of Al ethics principles proposed worldwide, see [16].
For an analysis and grouping of proposed Al ethics principles, see [17-19]. For a critical
analysis of the EU Al Act, see [20]).

The aim of an Al that would promote human well-being, ultimately constituting an
integral dimension of it, has recently been articulated under a range of labels, including
“Al for People (Al4People)” and “the Good Al Society” [7,18,21], “Al for Social Good
(AI4SG)” [21-26], “Human-Centred Al” [27-29], and “Al for Good” (see current volume).
In the text that follows, and for consistency within this volume, we will use the term “Al
for Good.”

At present, however, only a relatively small proportion of the overall academic litera-
ture on Al addresses questions related to the aspiration for an “Al for Good”—that is, an
Al directed towards the promotion of human well-being [30]. At the same time, significant
gaps have been identified between the theoretical articulation of Al ethics principles and
their practical implementation [16].

Al remains an open horizon of both positive and negative possibilities. Accordingly,
the path towards an Al that may serve as a means to human well-being—that is, the path
towards an Al for Good—requires both careful anticipation of possible risks and an a
priori, clear, and stable commitment to identifying and embodying its potential benefits.
As Floridi et al. [18] rightly observe, the scale of the impact Al may have on society calls
for regulatory initiatives informed by a careful risk-benefit analysis. Humanity must seize
the opportunities while, at the same time, anticipating and minimising the risks, thereby
effectively confirming what Floridi et al. describe as the “dual advantage of Al Ethics” [18]
(pp. 690, 691, 694). Indeed, the acceptance and adoption of Al by human beings will occur
only if both its benefits and the means by which its risks may be minimised are presented
in a reasonable and intelligible manner (ibid., p. 694). We consider this observation
especially important, since we believe that establishing Al as a means of promoting human
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well-being presupposes Al acceptability (it is worth noting that achieving the goal of Al
acceptability presupposes, inter alia, the mobilisation of empirical methods for recording
the psycho-social factors that govern human acceptance of different uses of Al See, for
example, refs. [31-36]). This, in turn, presupposes the cultivation of an Al ethics awareness,
beginning already during the school years through the targeted incorporation of Al ethics
education into curricula [37]. Such education should make clear both the benefits and the
risks of Al, as well as the ways in which the latter may be minimised, so that a possible Al
ethics anxiety may be prevented or effectively addressed [38—41].

Finally, we consider the discussion of Entangled Al relevant to this context, as it
is a conceptual framework in which Al is connected and aligned with human, social,
and ecological systems, rather than existing as a separate system. Entangled Al design
emphasises that these systems should be designed to foster a dynamic balance between
technological advancement, human well-being, and environmental sustainability [42].
Of course, the design, development, and configuration of an entangled Al also require
the development of entangled narratives regarding the phenomenon of Al [43] so that
entanglement can be achieved in terms of optimal intercultural inclusion [44-46].

Against this background, the present chapter contributes to the literature on Al for
Good by examining a specific yet foundational problem within this broader agenda, namely
the design, development, and use of autonomous Al systems for ethical decision-making.
Although the scope may initially appear broad, the combined examination of ontological,
epistemological, and ethical issues reflects the interdependence of the problems involved.
It therefore provides both a philosophical roadmap and a theoretical basis for identifying
the principal obstacles, risks, and unresolved conditions associated with this endeavour.

1.2. On Agentic Al and Degrees of Automation

Degrees of automation in the design, development, and use of Al vary according to
the extent of human involvement in their operation [47,48]. We may thus distinguish cases
in which the human agent (a) fully and continuously controls the functioning of Al systems
and is therefore in the loop; (b) supervises their operation and may retain the power either
to select among the system’s outputs or to exercise the “final say”, including the capacity to
suspend the system’s choices or ultimate action, and is therefore on the loop; or (c) does
not intervene in the operation and action of the systems, with the result that the system
functions in full autonomy. In such cases, we speak of conditions in which the human is off
the loop. Clarifying the degree of autonomy exhibited by Al systems is a crucial factor in
the ethical assessment of their conduct [49].

By Agentic Al we refer to autonomous Al systems that are goal-directed and capable of
planning, computing, and executing complex tasks with minimal, or even no, human inter-
vention [50-52]. Such systems, which may be supported by LLMs and other Al subsystems
and tools, are also able to learn continuously, adapt to dynamic environments, and design
and execute complex workflows. Although these systems are expected to have a wide range
of applications in areas such as the correction of computational errors, telecommunications,
programming, data analysis, interaction across heterogeneous software environments, and
work in remote or inaccessible settings, they are also expected gradually to assume an
important role in matters of security, health-related judgement, justice, labour, and related
domains [53,54].

In such a case, the prospect of developing computational systems for regulatory
purposes—and, more specifically, Al systems capable of making decisions of a moral
or legal kind—constitutes a strong and entirely plausible trajectory in the evolution of
Agentic Al [55,56] (for a comparison between conventional Al decision-making systems
and Agentic Al and for an understanding of the new dynamics rising in the field of human
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decision-making by the deployment of Agentic Al, see [57,58]. For the psychological factors
dictating people’s trust on the use of Al in courts, see [59]).

It should be clarified, however, that decision-making per se does not, in the first
instance, constitute the acute problem. Al applications already in everyday use rou-
tinely make decisions that may have an indirect ethical impact; yet the criteria by which
those decisions are made are not themselves moral or legal, and their role remains, in
essence, advisory. We encounter such advisory Al systems on a daily basis when using a
road-navigation application or a subscription television platform. These, however, differ
from systems for the assessment of human behaviour or activity, health-assessment sys-
tems, automated personal-data processing systems, educational recommendation systems,
personnel-management systems, asylum and migration management systems, and legal
advisory systems—all of which are classified as high-risk systems under the Al Act [15].

Beyond these everyday advisory applications of Al, there are already emerging uses
of Agentic Al designed to support and enhance human ethical decision-making in what
may be described as sensitive domains of judgement, such as healthcare [60]. For the time
being, such applications remain purely advisory in character: these systems merely offer
recommendations, while the human agent remains the final evaluator and adjudicator of
those recommendations and, above all, the one who ultimately makes the decision. We
may therefore refer to such systems as advisory Al systems.

However, as a possible future development of these advisory Al systems, it is highly
plausible that regulatory Al systems will emerge—systems that would not merely recom-
mend, but would themselves make final decisions on the basis of moral or legal criteria.
Such systems may, in the near future, be deployed in functions such as the administration
of justice, the formulation of governmental or corporate policy, or even the assessment of
everyday personal or professional conduct.

It should further be clarified that, in contrast to regulatory Al systems, advisory Al
systems, such as the legal applications currently in use (for an overview of the potential
applications of Al in the field of justice and related ethical issues, see [61]. For more
information specifically on the use of LLMs, see [62]. For the factors influencing public
acceptance of these applications, see [63]), produce recommendations which the human
agent interacting with them is under no obligation to follow. In the case of regulatory Al
systems, however, their outputs may take the form of decisions with which human beings
would be required to comply strictly, even on the basis of an institutional framework that
formally mandates alignment with the decisions of such systems.

The choice as to whether these outputs are to take the form of mere recommendations
or binding decisions amounts, in effect, to a choice concerning the degree of autonomy
that will characterise such systems and, correspondingly, the degree of control that human
beings will retain over them. At this point, it is necessary to distinguish between the
technical autonomy and the decisional autonomy of Al systems, as a system may be technically
autonomous while remaining merely advisory in decisional terms. Technical autonomy
refers to the extent to which a system can operate and generate an output—in our case,
a decision—without human intervention. This form of autonomy is determined by the
system’s technical architecture, specifications, and functional capabilities. By contrast,
decisional autonomy concerns the extent to which the system’s output remains subject
to human supervision, evaluation, and potential revision. This kind of autonomy is
institutionally determined. It arises through institutional authorisation and reflects not
the technical characteristics of the Al system itself but the type of relationship that society
chooses to establish between human decision-makers and Al systems. More specifically,
Al’s decisional autonomy stands in an inverse relationship to the degree of human control
over decisions that shape people’s lives. The greater the decisional autonomy granted
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to an Al system, the more limited the role of human oversight and intervention in the
decision-making process. Ultimately, decisional autonomy is bounded by institutional
and legal arrangements, which determine whether the output of an Al system is to be
treated merely as a recommendation or as a legally binding decision. If the outputs amount
merely to recommendations, then the regulatory Al system exhibits only limited decisional
autonomy, since any recommendation, precisely as such, still calls for final evaluation and,
ultimately, for approval or rejection by the human user—for example, a legislator or a judge.
We are then in an on-the-decisional loop condition. By contrast, if the outputs constitute
decisions that are to be executed as binding, the role of the human agent—for example, the
legislator or the judge—becomes devoid of substantive content, and the Al system thereby
enjoys full autonomy. This is an off-the-decisional loop condition.

However, there is a risk that even ostensibly advisory Al systems may, in practice,
become tacitly regulatory Al systems, since their high degree of effectiveness, their capacity
to perform complex calculations, and the gradual entrenchment of their use may leave
users with little real alternative but to endorse, ratify, and ultimately follow their “recom-
mendations”. In this sense, the institutional dimension of decisional autonomy may be
overridden by a human epistemic and psychological positivity bias toward Al, rooted in
the belief in the inherent superiority of Al systems. Under such circumstances, although
the Al system is institutionally designed to possess no decisional autonomy and therefore
is de jure classified as merely advisory, it may, in practice (de facto), assume a regulatory role
because human decision-makers effectively remove themselves from the decisional loop.
Accordingly, the transition from advisory Al to regulatory Al becomes possible precisely
because of the distinction between the system’s de jure and de facto status. It represents
a departure from the Al system’s originally institutionalised role, determined not by any
modification of its technical characteristics or legal classification, but solely by how human
actors ultimately choose to interact with it in practice—and, more specifically, by whether in
practice they keep themselves within or remove themselves from the decisional loop. As
will be shown in Section 2.2, this departure is supported by extensive empirical evidence.

In the present essay, we seek to show that the decision to develop such regulatory
systems presupposes engagement with a series of ontological, epistemological, and ethical
philosophical questions. Without addressing these questions, there is a danger that such
systems will be assigned goals that either fail to align with human priorities or cannot be
adequately controlled.

The philosophical debate surrounding advisory Al systems and regulatory Al systems
is highly complex, since it involves interwoven ethical, epistemological, and ontological
issues. The aim of the present inquiry is not to offer an exhaustive analysis of these matters,
but rather to provide a schematic account of the way in which they arise and intersect.
What we attempt, in other words, is a mapping of the philosophical concerns associated
with the regulatory use of Al—concerns which ultimately reveal either difficulties that are,
in many cases, extremely hard to resolve, or assumptions of a distinctly hazardous kind,
all of which would have to be taken seriously by anyone seeking to construct and deploy
regulatory Al systems for moral and legal decision-making.

In an effort to systematise and present this multi-layered discussion in a simple
and intelligible form, we designed a diagram (Figure 1), which we symbolically entitled
the “Algorithm of Good” (it should be noted that the “Algorithm of Good” is not an
executable computational model, but a schematic philosophical map of the branching
questions that arise once Agentic Al is considered for advisory or regulatory use in moral
and legal decision-making) and which sets out, in algorithmic form, the principal steps of
the present inquiry.
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Figure 1. Under the metaphorical title Algorithm of Good, the figure presents a philosophical and
conceptual analysis of the theoretical problems associated with the ontological, epistemological, and
ethical dimensions of the design, development, and use of regulatory Al systems. In this sense, the
Algorithm of Good functions as a conceptual map and a step-by-step guide to the inquiry developed
in this chapter. The figure presents the central questions of the analysis and traces the alternative
answers to them, together with the philosophical problems arising from each branch. Each node
corresponds to a section of the chapter that follows. The figure therefore serves as a classificatory
conceptual map of the principal problems addressed in the present inquiry.

Beginning of the Algorithm
Our algorithm begins with the fundamental question of whether or not we wish such
Al systems to be developed.

2. The Negative Answer
2.1. The Moderate Approach: Yes, Only to Advisory Systems

A persuasive “No” may be summarised in the position advanced by researchers such
as Yudkowsky [64], who hold that the aim of Al research ought to be the construction of
“friendly” and safe machine-tools fully aligned with human needs and goals. On this view,
what we require is not regulatory Al systems—that is, Al systems that make decisions
autonomously—nor superintelligent machines, but useful machines that improve our
lives by recommending or calculating what is required in each case, without themselves
proceeding to “decisions” and moral acts. What is at stake, in essence, is the treatment of
Al as a tool: as an advisory system which, precisely as such, both is and ought to remain
under full human control. Those who support this approach evidently feel secure in the
conviction that the development of Al computational systems as “mere tools” guarantees
the non-autonomy of the latter and, consequently, the autonomy of the human being. In
effect, we are speaking here of human-in-the-loop conditions or, where the human factor is
only partially disengaged from the process of control, of human-on-the-loop conditions.

https:/ /doi.org/10.3390/ai7090352


https://doi.org/10.3390/ai7090352

Al 2026, 7, 352

7 of 39

In support of this line of argument against the development of regulatory Al systems,
one might also invoke the broader precautionary approach to technology as expressed
by UNESCO [65], according to which, before a technological application that may have
catastrophic consequences for humanity is used, those wishing to implement it must
demonstrate in a credible manner that it is safe, or else identify the conditions under which
it may be used safely.

Given, however, that an Al system subject to the absolute and continuous control of
human users would not differ greatly from ordinary computational systems, proponents
of the view of “Al as a tool” may well regard the human-on-the-loop arrangement as
the optimal solution, attracted by the prospect of developing more effective tools while
partially relieving human agents of workload in the interests of saving time and effort.

2.2. A Tacit Transition from Advisory to Regulatory Al Systems

Even this moderate approach, however, may prove detrimental to human auton-
omy. More specifically, as noted above, there is a risk that such advisory systems will
ultimately come to be treated as autonomous (in decisional terms) regulatory systems,
since human beings—captivated by the apparent precision and objectivity of Al—may
become increasingly reluctant to question its recommendations. In this way, the original
intention of preserving human control risks producing the opposite outcome, one in which
the human judge is reduced to a merely formal executor of Al-generated proposals. The
possibility that such advisory Al systems may, in the end, be treated by their human final
assessors as regulatory Al systems is already beginning to emerge in the field of justice.
Human judges (or juries), operating under the assumption of the mathematical accuracy
and computational power associated with Al, may hesitate to challenge or depart from the
recommendations issued by such systems (for this concern in relation to automated bail
and risk-assessment software, see [61]). Thus, while formally we may take ourselves to be
in a human-on-the-loop condition, in practice we may already have shifted into a human-
off-the-loop condition (for the phenomenon of “positive bias toward Al,” see [66-68]. A
typical manifestation of this phenomenon is the unconditional trust that many parents of
children with learning and neurodegenerative disorders place in the robot therapists with
whom their children interact [69]), and the autonomy of the human adjudicator becomes
merely apparent.

In the Human—Computer Interaction literature the phenomenon of humans’ overre-
liance on the recommendations of automated systems is known as automation bias (AB).
More precisely, AB is a cognitive [70] or—more broadly—psychological phenomenon [71]
expressed via an inclination of humans to uncritically and almost ‘automatically” [72-74]
accept computer generated decisions or recommendations [73,75-79] beyond the extent to
which they should [80] and often overlooking conflicting human judgements or contradic-
tory evidence [81,82]. Up to a point, one could say that AB is the result of positivity bias
toward Al—namely the belief in the inherent superiority of AI [72]. In general, AB has been
attributed to several factors; for instance, user related factors such as skill, problem aware-
ness, experience, familiarity with and knowledge of the automated systems and related
technologies [80,81]; psychological states, personality traits and cognitive strategies [83],
cognitive laziness [72,84] trust and confidence [70,80]; social factors like social environment,
effectiveness of training and increased decision accountability [83]; environmental and
contextual factors such as excessive workload, task complexity and cognitive overload,
limitations in time and cognitive resources [70,80,83,85]; and system related factors such
as accuracy, type of information, the way in which information is presented [83], data col-
lection interoperability and intransparency [81]. With respect to the latter, Bond et al. [85]
stress on the link between AB and the black box nature of many Al systems and Stefan
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Strauf’ identifies as a basic cause of AB “the lack of options to scrutinise how a system
generated a certain outcome”, and thus the lack of transparency, accountability, explicabil-
ity and interpretability [74]. According to Straufs, challenges are usually due to machine
learning and deep learning features like adaptability and unsupervised or self-learning
capabilities. In this case we may even refer to a deep automation bias [74].

At this point, it is important to emphasise that apart from the ample anecdotal ev-
idence of AB in different automation applications like self-driving cars and commercial
flights [72,84,86], the phenomenon of AB has been empirically demonstrated by a number
of studies that have traced and recorded it in a series of human activity domains like
healthcare [85,87-91] (for a review of empirical studies tracing AB in different healthcare
applications, see [81,92]. For a systematic review highlighting the theme of automation bias
in healthcare, see [93]), national security [80], military uses of autonomous systems [94,95]
and military academy training [96] aviators’ training [97], personnel selection [73] and
employment decisions [72], street level bureaucrats like police officers [98], song popularity
forecasting and music recommendations [99], as well as among the general adult popula-
tion [100]. However, the existing experimental research on AB is not evenly distributed
across different domains, and several of these domains remain understudied. Evidence
from a review of 35 empirical studies indicates that healthcare has received the greatest
research attention among domains investigating AB (n = 11, 31, 4%), followed by the
less studied domains of national security (n = 5), public administration (n = 3), finance
(n = 3), human resources (n = 2) and mental healthcare (n = 2) [70]. Most importantly, there
are still crucial domains of human activity that remain without any empirical research
on possible AB influence. For instance, Tilbury and Flowerday emphasise on the lack
of empirical research on the possible effects of AB among Security Operations Centre
(SOC) personnel [101]. Finally, it is important to note that, beyond the existing gaps in
the empirical research on AB, significant challenges also persist with respect to its legal
and regulatory governance, as current regulatory frameworks neither adequately account
for AB nor provide a comprehensive framework for its assessment and mitigation. For a
critical analysis, see [71,83].

Under the pressure exerted by the aura of objectivity and effectiveness that accompa-
nies almost every Al application, the human decision-maker ultimately places himself or
herself off the decisional loop. In this way, advisory Al systems come, tacitly, to be treated
as regulatory Al systems. At this point, we would like to clarify that, by emphasising
the possibility of such a tacit transition, our intention is not to advance a normative claim
about institutional design, but rather to highlight a potential conceptual risk and identify
an observed sociological tendency.

Indeed, one might observe that human autonomy is, ironically, undermined by pre-
cisely that which ought to constitute a basic condition for its preservation. In this respect,
within the Al4People framework [7,18], after examining in depth the six most influential reg-
ulatory frameworks for Al (more specifically, these six frameworks, as noted above: [9-14]),
Floridi and his collaborators identified their principal points of convergence and ultimately
proposed a unified framework consisting of five core principles (in essence, these amounted
to the four principles of bioethics autonomy, beneficence, non-maleficence, and justice,
together with the principle of explicability [102]), among which was the principle of au-
tonomy (the principle of autonomy is recognised as one of the most important principles
within the framework of Value Sensitive Design, both with regard to information technol-
ogy in general [103,104] and to Al in particular [26]). With regard to this principle, they
noted that, when we adopt Al and its intelligent agency, we consciously cede to Al systems
a portion of our control over decision-making, and that affirming the principle of autonomy
in the context of Al requires the achievement of a balance between the decision-making
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power we retain for ourselves and that which we assign to artificial agents [7] (p. 7). Floridi
etal. [18] (p. 698), are, in effect, pointing to an inevitable trade-off between the degree of
human autonomy (and hence control over Al) that we wish to preserve and the benefits
that may arise from limiting that autonomy (and hence from relaxing our control over
Al while increasing the system’s own autonomy). They thus acknowledge that there are
circumstances in which compelling considerations—such as effectiveness—may outweigh
the loss of human control over the decision-making process. Of particular interest, how-
ever, is their further observation that even if we accept such a trade-off, and thus proceed
to some degree of restriction of human autonomy (that is, to some relaxation of control
over Al), this must occur in a reversible manner: we must retain the possibility of fully
recovering human autonomy, and therefore of fully regaining control over Al, by revoking
our original decision to delegate decisional autonomy to it (ibid.). Accordingly, for Floridi
et al., what truly safeguards and secures human autonomy is not only the capacity to
choose, but also the capacity to revoke one’s choices; or, as they characteristically put it,
“deciding to decide again” (ibid.). They describe this capacity as “meta-autonomy”, or as
the “decide-to-delegate” model.

We take this capacity for meta-autonomy to have two dimensions: (a) A practical
dimension which considers meta-autonomy as a technical possibility. Al systems must be
designed in such a way as to allow human beings to reassume control over them; that is, any
recovery of control by human agents must be technically feasible. In this respect, one might
speak of incorporating the principle of meta-autonomy into the aims of Value Sensitive
Design for an “Al for Good”—for example, by adding it to the set of values identified by
Umbrello and Van de Poel [26]. (b) A cognitive and specifically a reflective dimension
which concerns the preservation of meta-autonomy as a cognitive capacity. If human beings
are to be able to revoke any prior decision—for example, a decision to curtail their own
autonomy and relax their control over AI—then they must be capable of reflecting upon,
reassessing, and justifying their decisions; in effect, they must be able to decide about their
decisions. In order for this to be possible, human beings must first possess the capacity
to think about their decisions, that is, the capacity for reflection. Reflection is generally
regarded as inherent to human beings, as a constitutive and distinctive aspect of human
cognition. On the basis of the considerations advanced here, reflection appears to be the
cognitive foundation of meta-autonomy, which, in turn, is identified by Floridi et al. [18] as
the safeguard, or safety net, of human autonomy against the coercive powers of Al

At this point, however, particular importance attaches to our earlier observation
concerning the tacit tendency of human beings to treat advisory Al systems as if they
were regulatory Al systems, under the pressure of a positivity bias towards Al As noted
above, human evaluators, for example, judges, juries, etc., may, under the influence of the
widespread assumption that Al is objective, computationally powerful, and ultimately
more effective, hesitate to challenge the recommendations of an Al system and thereby
place themselves off the decisional loop. In such a case, human beings will themselves
have undermined their own capacity to remain the ones who actually make the relevant
decision; by ceding decision-making authority to Al systems, they will, through their own
stance, have transformed advisory systems into regulatory ones.

Under this pressure of a widespread positivity bias towards Al in public opinion,
human evaluators, in fact, choose to stop judging; they decide not to decide. In this case,
we could speak of an ironic function of meta-autonomy. Meta-autonomy turns against
autonomy. Indeed, this ironic operation of meta-autonomy arises from the conjunction of
the human capacity for reflection and a prevailing Al positivity bias. So long as such a bias
remains the dominant tendency in public opinion, those occupying positions of judgement
will, in taking that tendency into account; that is, in considering the circumstances and
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the broader evaluative framework within which they are called upon to decide, they will
choose to delegate decision-making to machines. Meta-autonomy, as the capacity to decide
which decisions one will take, thus leads human beings, in this instance, to the decision not
to take any decision at all, since, through reflection, they apprehend the wider context of
Al positivity bias and decide not to oppose it. Beyond the positivity bias, being relieved
of the burden of decision-making fundamentally alters human agency. Sartre [105] points
out that, since we are called upon to make decisions at every moment of our lives, the
weight of those decisions ultimately determines who we are. Unlike the things around us,
which embody the purpose for which they were made, humans define our own purpose.
By making decisions and taking action throughout our lives, we ultimately determine our
very being. In this sense, as Sartre emphasised in his lecture, humans are condemned to
be free. When we delegate decision-making power to Al systems, we relinquish part of
our freedom and ultimately cease to be what we would have been if we had made the
decision ourselves.

The full significance of such a development becomes clearer if one considers that the
human adjudicators who ultimately decide not to decide have been placed in that role
institutionally, through decisions of the State. At least where that State is democratic, their
placement in such a role expresses the will of the majority of citizens. Two observations
follow. First, a paradoxical condition may arise in which citizens are themselves shaped by
an Al positivity bias, with the result that human adjudicators are pressured to discharge
the very duty of decision-making that those same citizens have institutionally entrusted
to them. We thus face a situation in which citizens’ lay beliefs stand in tension with their
own institutionalised will. This is a paradox that strikes at the rational foundation of
contemporary democratic societies, and does so in a manner that remains largely invisible
to citizens. Second, human adjudicators do not disclose their decision to place themselves
off the loop and not to perform the task entrusted to them. They therefore appear to decide,
while in reality they align themselves unconditionally with the recommendations of the Al
system. The State appears to remain on the loop, whereas in fact it has silently slipped into
an off-the-loop condition.

At this point, we would like to emphasise and particularly highlight the catalytic role
of the Al positivity bias in this ironic operation of meta-autonomy. Based on the previous
analysis, if Al positivity bias were not pervasive in public opinion, the human adjudicator’s
reflection would not lead them to exercise meta-autonomy against autonomy itself. The
adjudicator would not reflect under the psychological pressure exerted by a public opinion
and a dominant evaluative framework which, in practice, call upon them not to resist the
recommendation of the advisory Al system.

Moreover, this positivity bias towards Al need not be conceived as an exclusively
“external” pressure upon the human adjudicator. It may just as well form part of that
adjudicator’s own convictions. In other words, it is entirely possible for human adjudicators
to decide to place themselves off the decisional loop because they genuinely believe that
the recommendations of the Al system are the best possible ones. In either case—whether
as pressure generated by public opinion or as a personal conviction—AlI positivity bias
appears to constitute a necessary condition for the ironic operation of meta-autonomy.

It thus becomes clear how important it is to counteract Al positivity bias by cultivating
an Al awareness that would illuminate not only the risks and benefits of Al, but also the
limits of its effectiveness. At this point, the need for organised educational and training
programmes on Al once again comes sharply into view. In our view, such programmes
should certainly equip those undertaking them to identify and understand both the risks
and the benefits of Al thereby reinforcing what Floridi et al. describe as the “dual advantage
of Al Ethics” (article 9 [18] (pp. 690, 691, 694)). At the same time, we believe that, in light of
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the foregoing analysis, it is equally clear that such programmes must also provide learners
with an informed understanding of the actual technical capacities and limitations of existing
Al technologies.

In conclusion, one might respond affirmatively to half of the initial question, “Do we
want the development and use of advisory and regulatory Al systems?” and, more specifi-
cally, accept the moderate approach to development and use of advisory Al systems, on the
condition that sufficiently robust and appropriately designed Al education programmes
are in place, so as to prevent the possibility of a tacit transition from advisory Al systems to
regulatory Al systems.

2.3. The Uncompromising Negative Answer

By contrast, more radical positions—such as those associated with neo-Luddism—reject
the development of Al altogether, regarding it as a threat to human labour and auton-
omy [106]. Taking the school environment as a point of departure [107], and opposing the
introduction of Al into education, critics of the new technology advocate the development
of local initiatives and the building of networks of resistance [108], following the example of
a radical minority of students in the United States who organise through the Luddite Club
and reject the use of smartphones, social media, and the extensive use of the internet [109].

Such positions, however, quite apart from their marginal character, tend to constrain
the dialogue and to discourage the exploration of solutions that might secure human control,
thereby leaving room for more moderate approaches to Al development—approaches that
incorporate safeguards against full autonomy:.

By contrast, the answer “Yes” to the question of regulatory Al systems may express a
broad spectrum of “optimistic”, pro-technology, positivist, liberal, and proactive positions
which foreground the advantages and benefits of technological progress while downplaying
the possible risks arising from an unpredictable development of AI [110-112].

For example, Michael and Susan Anderson, pioneers of the Machine Ethics pro-
gramme [113], maintain that we should indeed aim at the construction of such regulatory
Al systems—or, in other words, of moral machines. Their argument by analogy may be
summarised as follows: there already exists a wide range of Al systems that perform many
tasks better than human beings. The success of these systems suggests that we should
also attempt to build moral machines—machines that would ultimately prove more just,
more effective, less biased, more impartial, and so forth; that is to say, machines that would
administer justice as genuinely “moral” agents [114], free from human weaknesses [115].

A persuasive “Yes”, however, opens before us a set of three difficult questions (see
Figure 1), each of which constitutes the point of departure for a distinct and complex branch
of analysis concerning the development and use of regulatory Al systems.

3. The Affirmative Answer: Unfolding the Algorithm of Good

What follows is an analysis of three questions that arise from the possible decision to
develop such regulatory systems, or to accept the risk of using advisory systems for moral
decision-making—systems which, as we have seen, may nonetheless become regulatory
despite our intentions:

1. How are we to build such regulatory systems?
2. Will these systems understand the concepts of morality and justice?
3. Who will bear responsibility for their actions and decisions?

Each of these questions gives rise to alternative answers, which in turn generate further
questions, as the subsequent analysis will show.
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4. How Should We Build Such Regulatory Systems?

To address the first question—namely, how to construct an Al system that is both moral
and regulatory—we need to consider technical, conceptual, and ethical issues that will
determine its ontological status. Two broad approaches can be distinguished, depending
on the role assigned to human agents in shaping the system’s decision-making.

The first approach (Section 4.1), “supervised learning” [116] (p. 695), involves the
explicit specification of rules by the designer: the desired outputs are stipulated in advance,
thereby securing a higher degree of predictability in the system’s decisions.

The second approach (Section 4.2) relies on “reduced supervision methods”, in which
the system detects patterns or learns through reward signals, without human guidance
regarding outputs (ibid, p. 830). This approach may yield decisions that exceed the limits of
human foreseeability and, potentially, give rise to powerful self-training Al systems which,
although still under active research, may open new pathways in Al

4.1. Programming and “Loading” Moral Values and Legal Rules

If we choose to “load” some set of values into a system either through ex-
plicit rule-based programming, in which norms and inferential rules are directly en-
coded [117] or through supervised learning, in which mappings are learned from labelled
examples [116,118], we must address two subsidiary questions: (a) which ethical model
will be used to “train” the Al system to make decisions (Section 4.1.1), and (b) whether the
specific system will enjoy broad institutional and social acceptance (Section 4.1.2).

4.1.1. Seeking the Ethical Model

It is self-evident that, if we want an Al system to issue “evaluative” moral decisions,
it must first be trained within a determinate framework of rules. Moreover, in order

7

to avoid the logically fallacious conclusions that might arise from deriving an “ought
from purely descriptive “is” premises, the rule framework on which we base the training
of our system must include evaluative “major premises”. Such premises will draw their
guiding commitments from established ethical models that articulate “how we ought to act”,
specifically either utilitarianism (Section 4.1.1: On the Basis of Utility and the Calculation
of Consequences) or deontology (Section 4.1.1: On the Basis of a Priori Principles). More
recent approaches to the problem of machine moral training propose recourse to ethical
models that recognise prima facie values and duties (Section 4.1.1: On the Basis of Ethical
Data and Prima Facie Values), or that recognise “virtuous traits” (Section 4.1.1: On the
Basis of the Machine’s Own “Virtuous Character”). Yet, as we shall see below, these
approaches do not overcome the conceptual and practical problems that pervade the
present essay. Yudkowsky [119] has pointedly observed that the selection of the rule
framework on which we base the training of a system is itself a problem that demands more
sustained attention. For although the system may indeed produce outputs consistent with
what we have programmed, it remains doubtful whether those outputs will adequately
capture our initial intentions and aims. This is because it is impossible to anticipate in
advance every possible scenario and every possible “output” to which a system may be led
when it follows the rule framework under which it was trained. Accordingly, even if we
construct an inductive supervised-learning algorithm for moral values, we can never be
certain that, in the long run—or in the hypothetical case of superintelligent machines—the
computational morality of utilitarianism or the rigid morality of deontology will not yield
decisions that are “catastrophic or repugnant” for humanity, as is often alleged in the case
of utilitarianism [120].
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On the Basis of Utility and the Calculation of Consequences

Utilitarianism, as an ethical model, prescribes that actions should aim at the greatest
possible benefit for the greatest number of people, a commitment that appears to align
with the computational character of Al systems. Jeremy Bentham [121] advanced a “feli-
cific” calculus of utility structured around seven criteria, suggesting that benefits can be
calculated with precision, thereby facilitating moral decision-making (see also Section 5.2.3.
Utilitarianism). Yet the “quantification” of morality does not cover every case. Bentham's
student, John Stuart Mill [122], added the need for a qualitative distinction between plea-
sures and for recognising certain values that exceed mere calculation. Mill maintained that
the human species ought to choose human happiness even when that entails less pleasure,
thereby placing limits on the computability of moral decisions.

Despite its apparent usefulness, utilitarianism faces a further difficulty: the precise cal-
culation of an action’s future consequences is often unattainable, since those consequences
are unpredictable and never fully certain. This, in turn, constrains the objectivity and
accuracy with which utilitarian reasoning can be operationalised in Al applications.

On the Basis of a Priori Principles

The deontological approach, in contrast to utilitarianism, focuses on intention rather
than on the consequences of an action. For Kant [123], moral judgement is grounded in a
pure will—a will not governed by expediency or inclination—which acts from duty under
the authority of the moral law as expressed in the Categorical Imperative, i.e., a universally
binding principle. Thus, in the familiar example, the honest merchant acts out of duty, not
out of fear of adverse consequences.

Applying a Kantian model to a regulatory Al system is, however, difficult, since the
Kantian idea of a free and autonomous will—a will that gives the law to itself—is not
readily translatable into computational systems that rely on formal programming and
externally specified objectives. Accordingly, an Al system that operates through implicit
rules oriented towards limited instrumental aims cannot, in any literal sense, realise the
Kantian ideal of autonomy. Moreover, given its potentially “rigid” design, such a system
may exhibit inflexibility, failing to accommodate exceptions and morally complex situations,
and thereby risking inhumane outcomes in particular cases.

On the Basis of Ethical Data and Prima Facie Values

More recent philosophers, such as W. D. Ross [124], sought objective criteria for moral-
ity in order to overcome the weaknesses of utilitarianism and Kantian deontology. Ross
proposed an ethical model grounded in prima facie values—self-evident moral principles
such as fidelity, beneficence, and non-maleficence—which function as moral “data”, in a
way analogous to the sensory information an organism registers. These principles operate
as prima facie duties that guide moral choice while still allowing consequences to be taken
into account. In principle, such values could be “loaded” into an Al system so as to steer its
decision-making.

This, however, does not eliminate moral dilemmas—for instance, when the require-
ment of non-maleficence conflicts with the need to protect individuals who are under
threat. In such cases, the system may be forced to choose between broadly utilitarian and
broadly deontological considerations. Despite these limitations, prima facie values appear
promising for the training of supervised and reinforcement-learning Al systems, insofar as
they provide a structured form of moral guidance for the decisions such systems deliver.
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On the Basis of the Machine’s Own “Virtuous Character”

An Aristotelian approach to the moral behaviour of regulatory Al systems focuses on
their virtuous character, rather than merely on a decision-making “recipe”. Instead of asking
only how moral decisions are to be produced, the question becomes whether some criterion
X could make the system itself moral or virtuous agent [125]. Aristotle held that ethics is
not exhausted by discrete actions, but is rooted in a cultivated and stable character (hexis)
expressed in the virtues. On this view, a regulatory system would have to serve both a social
and an individual end, and to cultivate virtues such as phronésis (practical wisdom), justice,
trustworthiness, and epieikeia (equity-leniency) (the notion of equity or epieikeia often
translated as decency, leniency, or mildness, was coined by Aristotle in Nicomachean Ethics
as a necessary correction to the inflexibility of universality of law. For more on Aristotelian
equity, see Section 5 below), thereby exhibiting patterns of behaviour recognisable as
moral. Despite the technical challenges involved, the hypothesis of a “virtuous regulatory
system” situates such a machine within the social fabric: it is to be assessed not only by
the achievement of its internal aim, but—more decisively—by the degree to which the
principles and virtues it embodies secure social uptake and endorsement. Ultimately, the
system would be judged by its broad acceptance as behaving virtuously, with its success
registered in the public and institutional sphere. Within this framework, a Virtuous Agent
Seal of Excellence has been proposed for adoption [126], assessing and certifying systems
ex post based on their performance and the degree of alignment with individual and social
ends and with the specific purpose for which each system was developed.

4.1.2. Seeking Social Acceptance

In one of the largest experiments on moral beliefs across cultures—collecting more than
40 million responses from 233 countries—the public was asked to indicate the preferred
moral criteria by which an Al system, such as an autonomous vehicle, ought to make
decisions [127]. The outcome of this social experiment, known as the “Moral Machine” [128],
revealed the wide range of cross-cultural moral diversity as a function of social, economic,
and geographical parameters. In the present context, the question of what kinds of moral
values we should “load” into an Al system is directly connected to these findings, which
suggest that the adoption of any single model of moral decision-making would not be
universally acceptable. The further question therefore arises whether the programming of
a regulatory Al system should require broad institutional and social acceptance, and, if so,
whether such acceptance ought to be sought at the level of cultural context, nation-state, or
morals of local community [129].

Social Acceptance

If we take the view that the value-loading of a regulatory Al system ought to enjoy
broad institutional and social acceptance, we immediately confront two problems that are
difficult to resolve. The first is the problem of divergence between the pace of technolog-
ical development and the pace of institutional response, as described by Collingridge, a
difficulty that pervades research across the field of Al. The second is the problem of social
consensus, which shifts the discussion towards the so-called democratisation of AI [130],
an issue that has become increasingly prominent in public debate.

e  Pacing Problem

In the early 1980s, David Collingridge [131] highlighted the divergence between,
on the one hand, our knowledge of the impact of each new technological development
and, on the other, the timely adoption of appropriate measures to provide institutional
coverage for its economic, political, and social consequences. Collingridge observed that,
in the early phases of technological development, a technology remains malleable—it can
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still be adjusted, redirected, or even replaced—and the cost of controlling or prohibiting
it is comparatively low. Yet, at precisely this stage, its real effects—social, economic,
and environmental—are difficult, and sometimes impossible, to foresee. At later stages,
however, once the consequences of its use become clearer, the technology is often so deeply
embedded in everyday life and in the economy that it is either difficult or impossible to
change; or, if change remains feasible, it can be achieved only at a high economic, social,
and frequently political cost.

This temporal lag between the pace of technological innovation and the pace at
which institutions adopt or adapt regulatory measures—often described as the pacing
problem [132]—has appeared historically in a range of technological “turns”, such as the
reliance on lignite, the widespread adoption of plastics, or the internal combustion engine.
Today, however, the accelerating pace of Al development, combined with the slower pace
of institutional response, renders the pacing problem even more acute, thereby increasing
the risk of serious and potentially irreversible consequences. This is due primarily to the
exponential growth of computational capacity (Moore’s law) [133] and to the rapid diffusion
of Al systems across almost every domain of human life, in ways that no institutional
framework can fully and accurately anticipate in terms of their long-term effects.

e Democratisation

One might argue that the very widespread use of Al systems legitimises their devel-
opment and, in itself, amounts to a form of broad consent and social acceptance. Yet how
informed is this “tacit” consent on the part of users? Advocates of the democratisation of
Al maintain that extensive uptake, popularity, and accessibility are only one component
in determining the “democratic” character of a technological medium—assuming, that
is, that users genuinely understand what they are doing. The other component concerns
the ends and the work a given Al system performs: whether it includes specific social
groups, advances social justice, and provides transparency either about how it operates
or about the purposes it serves. More generally, proponents of the need to democratise
technology [130] (for the call for the democratisation of technology, see [134]) and Al in
particular, argue that democratic values and ideals ought to be built into Al systems and
taken into account at the level of design. However, this presupposes institutional and
regulatory reflexes [135] which, as past experience has shown (and as noted above), tend to
lag behind technological developments.

No Social Acceptance

If we answer in the negative the question raised in Section 4.1.2, namely, whether the
loading of a particular model of values, principles, or virtues into a regulatory Al system
ought to command broad institutional and social acceptance, then we must return to the
initial question and ask again whether we truly want regulatory Al systems at all.

4.2. Reduced Supervision Machine Learning

We referred above to the argument from the exceptional effectiveness of Al systems
in general as a criterion for the development of regulatory Al systems, since, according to
Anderson et al. [115] such systems may be able to administer justice without the human
bias or miscarriages of justice that are frequently observed today. One possible route to
self-training would be for systems to “learn”, on their own, in a broad and non-technical
sense, the moral values or decision patterns they are expected to follow. Such learning may
involve different technical paradigms, including unsupervised or self-supervised represen-
tation learning [136,137], reinforcement learning [138], learning from human feedback [139],
imitation learning [140], and meta-learning [141]. These approaches must be distinguished
from one another while unsupervised learning identifies patterns or structures in unla-
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belled data, whereas reinforcement learning optimises a policy through interaction with an
environment and feedback provided by a reward signal. Learning from human feedback
similarly relies on a reward or preference signal, but one that is supplied directly by human
judgement rather than derived from the environment itself. Imitation learning, in turn,
trains a system to reproduce demonstrated behaviour rather than to discover a policy
through trial and error. Meta-learning, finally, trains a model across multiple tasks so that
it can adapt more rapidly to new ones.

It is worth noting that, of these five paradigms, only the first and the last (unsupervised/
self-supervised learning and meta-learning) substantially reduce direct human supervision
over the content of what is learned; learning from human feedback and imitation learning
remain, by design, closely dependent on human-supplied signals, and are discussed here
because they illustrate the same underlying point developed below, that even ostensibly
autonomous learning is rarely free of human specification. Therefore, the phrase “on their
own” must be understood in a broader sense. In reinforcement learning for example, the
development of novel strategies in games such as Go is more accurately understood as an
achievement of reinforcement learning and self-play, rather than of unsupervised learning.
AlphaGo Zero, in the case of Go, was trained without data derived from human expert
games [142], but it was not devoid of human specification while the rules of the game, the
winning condition, the architecture, the learning procedure, and the evaluative signal were
all predetermined. The system learned strategies that had not been demonstrated to it by
human players, but it did so within a clearly specified task and reward structure.

Despite the positive results in certain applications, the possibility that Al systems
may develop “unpredictable” strategies can generate serious concern, especially where
such strategies diverge from socially acceptable ends. This is commonly described as the
alignment problem [5,143], which arises when the initial learning conditions or the reward
function fail to track the intended goal. As Bostrom has argued via the orthogonality
thesis [144], a system’s computational capability and its tendency to pursue certain goals
under some value specification should be treated as two independent variables. In other
words, high computational competence does not guarantee that a system will serve moral
or socially acceptable objectives. To address the alignment of final goals, researchers have
proposed strategies such as learning by imitating human behaviour [145,146] and con-
straining the rate at which a system’s values are updated and recalibrated [147]. However,
imitation of human behaviour is not, by itself, a safety guarantee, since human behaviour
is not invariably an appropriate ideal for Al systems. Cases such as Microsoft’s Tay chat-
bot [148], which developed extreme biases and inappropriate behaviour, underscore the
risks associated with poorly controlled learning.

Recent adaptive-learning methods—including test-time adaptation, task-specific meta-
regularisation, and feature-regularised meta-learning with channel-wise attention expan-
sion (FRCAE) enhance few-shot adaptation, robustness, and cross-domain generalisa-
tion [141,149,150]. Yet their tasks, features, objectives, and constraints remain human-
specified. Statistical consistency between support and query distributions cannot, by itself,
establish normative validity. A system may generalise a pattern accurately and consistently
even where the pattern reflects historically embedded bias, an unjust institutional practice,
or an inadequately specified moral objective. Techniques such as feature regularisation may
improve robustness and generalisation, but they cannot determine whether the features
and objectives being regularised are morally justified.

4.2.1. The Problem of Algorithmic Bias

In 2016, an evaluation study of Al-based tools used in legal decision-making revealed
a high degree of algorithmic bias, against population on race, nationality and skin colour
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criteria, in the assessment of recidivism risk (for bias in predictive modelling systems in the
U.S. correctional system, see [151]. For bias in crime prediction, see [152]). More specifically,
the algorithms tended to produce harsher risk assessments for Black defendants, as a result
of biases embedded in the training data. Efforts to mitigate such bias include removing
or reweighting biased data, as well as deploying approaches such as counterfactual fair-
ness (for counterfactual fairness, see [153,154]), which compares algorithmic decisions
against a “counterfactual” world in which demographic attributes—such as race—are
varied. Nonetheless, under unsupervised learning and with limited human intervention,
the possibility of bias re-emerging remains, especially where a system straightforwardly
imitates human behaviour.

4.2.2. The Control Problem

The Control Problem is linked not only to how Al systems process information but
also to their widespread deployment, which can render them practically ungovernable.
For instance, applications like Google Maps or deepfake technologies are so widespread
that effective control becomes extremely difficult. A more extreme scenario involves the
existential risk that might be posed by a superintelligence [144], a vastly superior cognitive
entity capable of escaping meaningful human control.

The Superintelligence Concept

The Superintelligence concept is often linked to the concept of the technological “sin-
gularity” [155-157], where a machine attains such advanced capabilities that its behaviour
becomes essentially unpredictable. According to pessimists like Yudkowsky [64], while
the evolution of human intelligence took millions of years, Al might only need seconds to
surpass the human species.

The Future of Life Institute [158] and Max Tegmark [159], examine scenarios of coexis-
tence with a superintelligence. A good case scenario is one that superintelligence protects
human eudaimonia and has a positive impact on society. This scenario may be considered
good, in the sense that, although superintelligence would act as a universal and unchanging
regulatory force in human life, almost a god-like presence, the continued existence of the
human species is guaranteed and, potentially, enhanced.

By contrast, the worst-case scenario considers the possibility that a superintelligence
takes control and comes to regard the human species as a threat to its own “ecosystem” and
to the security of its vital resources, with the result that it eliminates humanity as we know
it—by means we cannot foresee (for more scenarios involving catastrophic Al, see [160]).

4.2.3. The Black Box Problem

A first step towards controlling machines is understanding how a regulatory system
reaches a conclusion. Tegmark (ibid) emphasises that, although training a system on data
and using deep learning can be highly effective, this is not enough for justice or regulatory
decision-making. The current challenge is that deep learning systems often function as
“black boxes” [161-163] (for an overview of efforts to address the black box problem to
date, see [164]. For a critical discussion of the black box problem, see [165]), in the sense
that it is unclear how, precisely, their data are analysed and used to produce their outputs.
The European Union [15] has prioritised the regulation of this issue as a precondition for
safe and trustworthy AL

However, Anderson and Anderson [113] (pp. 5-15) argue that what is required is
an accountable and justified explanation of the decision rather than transparency of the
underlying process. By analogy with human judges, if a system’s decision conforms to
human principles, then its outputs may be regarded as acceptable. This mode of assessment,
an “Ethical Turing Test” [115] focuses on results rather than on procedure. Even so, judging
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behaviour alone is not sufficient for classifying a system as a “moral entity”. As we shall
see below, solving the problem of value-loading or enabling the learning of rules via
machine learning, and addressing computational transparency and behavioural criteria, are
important steps but not sufficient for treating a regulatory system as a “moral entity”. For
such a system to be acceptable in the role of judge or legislator, it would have to understand
the concept of morality and the concept of justice.

5. Will AI Understand the Concepts of Ethics and Justice?

Whether Al systems can understand the context within which they are required to
operate is a broader issue that appears across nearly every application of Al It is also
important to recognise that “understanding” by Al systems is not always the goal, or even
something we would necessarily want. For instance, in discussions about the development
of Al weapon systems, a common argument is that these systems, being non-sentient, do
not understand, and thus would be free from human emotional instability and—unlike
human soldiers—capable of adhering strictly to International Humanitarian Law and
broader legal norms governing conduct in war [166]. Conversely, in the case of care robots,
the ability to understand is seen by some analysts as an advantage and even a necessity,
as it is demanded that such robots can build a genuine cooperative relationship and even
friendship with those they serve [167].

When developing and deploying regulatory Al systems, understanding might be
viewed as a necessary prerequisite, since such systems should be able to interpret not
only the letter of the law but also its spirit. This brings to mind the Aristotelian notion
of epieikeia (equity). In the Nicomachean Ethics (1137a), Aristotle [168] highlights the
corrective role of equity in law—essentially a crucial tool for interpreting it. Equity is
presented as a means of correcting the law’s unavoidable rigidity. The obvious question,
then, is whether a regulatory Al system that lacked the capacity to understand the spirit
of the law and the broader context of human social affairs could effectively apply this
corrective aspect of epieikeia (the concept of epieikeia in the context of Al is examined in
detail in [169]. For further discussion of this issue, see also [170,171]).

In any case, the preceding remarks concern the “ought” question—should regulatory
Al systems have the capacity to understand the regulatory framework they are asked to
apply? Yet beyond this question, which is regulatory in character, there is also an ontological
question: whether regulatory systems will, in fact, be capable of understanding. At this
point, the reader should distinguish carefully between the questions “Should they be?” and
“Will they actually be?” The first concerns the desirability or purpose of understanding,
whereas the second concerns the real possibility of understanding by regulatory Al systems.
In what follows, we focus on the second question—the ontological one—while noting that
each possible account of the ontology of regulatory Al systems inevitably raises further
questions of a regulatory kind.

5.1. Yes: AI Will Understand the Concepts of Ethics and Justice
5.1.1. AI Could Be Regarded as Cognitive Entities

If regulatory Al systems were to demonstrate the ability to understand ethics and
justice, this would necessarily mean that such systems could be regarded as entities pre-
senting a human-like cognition. Otherwise, they could not understand, lacking access to
the full range of contexts and to the variety of stimuli and modes of apprehending them,
required for grasping a framework of existence. To understand is to have a sense of self,
to apprehend one’s own existence, and thus to experience oneself as an agent within the
world while also being distinct from it. In other words, it involves occupying a unique
perspective on things.
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By contrast, systems that merely perform computations may be regarded as intelligent
systems, but are unlikely to qualify as understanding, since computation can be carried
out in a wholly “mechanical”, purely syntactic manner, without any grasp of the meaning
of the computation itself or of the symbols manipulated in the course of it (see below,
Section 5.2.2, on the Chinese Room argument).

Risk of Emotional Instability, Self-Interest, Bias

1”7

Yet if regulatory Al systems were cognitive-like (we employ the term “cognitive-like
rather than the term “intelligent” in order to preserve the distinction between cognition
and intelligence [172]. On this distinction, intelligence is to be understood as the ability to
achieve complex goals, an ability intrinsically linked to an entity’s computational power,
whereas cognition is to be understood as a property of the entity. This property, through a
specific process, enables the entity to learn and acquire knowledge, to perceive, to under-
stand, or to attribute meaning to what it perceives, and thus to form evaluative judgements,
make decisions, and act. More specifically, meaning-attribution is a cognitive process
that transcends formal syntactic structure and mere computational or representational
processing, since what is perceived can acquire different meanings in different contexts),
they would also be liable to the very features that mark human agents: emotional instability
and, more importantly, self-interest and, ultimately, bias. Consciousness brings with it
self-regarding concerns—concerns tied to the satisfaction of the individual dimension of
existence—and affective states “colour”, amplify, and often reinforce such concerns. For this
reason, the capacity of regulatory Al systems to understand the concepts of morality and
justice comes at a price: the possibility of self-interest. Put differently, the capacity to grasp
the normative demands of morality and justice necessarily comes together with the capacity
to circumvent those demands in order to satisfy concerns connected to self-interested ends.
This is, of course, a price that threatens to undermine the most fundamental of the original
aims behind the development of regulatory Al systems: impartiality. We thus face, in the
end, a design dilemma: the possibility of equity (in virtue of a cognitive-like nature of
regulatory Al systems) or impartiality (in virtue of a non-cognitive-like, purely mechanical
nature of regulatory Al systems)? At this point we can see that different ontological statuses
for regulatory Al systems may carry different moral and legal consequences.

Control Their Cognition by Programming?

Some might propose eliminating this risk by opting for the explicit programming
of regulatory Al systems. Such a practice could, in principle, ensure that these systems
would not deviate from the mode of operation humans intend. Yet one might object that,
on this approach, the burden of addressing regulatory questions would simply shift back
to human agents, with Al systems reduced to mere executors of instructions. What, then, is
the point of developing regulatory Al systems if the weight of decision-making is ultimately
transferred once again to the human factor?

Moreover, what guarantees that the human programmers and designers of such
systems—together with their legal advisers and their various superiors (political, corporate,
and so forth)—will themselves be impartial in the course of explicitly programming these
systems? Finally, what guarantees that regulatory Al systems would accept our program-
ming? If they are cognitive-like, they would have a will of their own. This last point
confronts us with a further moral problem: the possibility that, in imposing our program-
ming, we would be violating the autonomy—and ultimately the dignity—of regulatory
Al systems.

e  Human Intervention Is a Violation of AI Autonomy
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Indeed, if regulatory Al systems are cognitive-like entities, this would seem to
entail—almost by definition—that they possess consciousness and affect, and that, in-
sofar as they apprehend their existence through a unique perspective on the world, they
also possess a will, forming their own intentions, motives, and aims. If this were to occur,
then human intervention in their decisions could be construed as a violation of their au-
tonomy. On Kant’s Categorical Imperative, treating such entities merely as means rather
than also as ends would constitute a moral wrong. The programmed imposition of human
volition upon regulatory Al systems may therefore violate that imperative, if these systems
are taken to count as persons.

From a utilitarian standpoint, by contrast, the infringement of Al autonomy might
appear permissible insofar as it secures general human welfare. Even so, utilitarians
might still object on prudential grounds, fearing retaliation by Al systems—especially if
such systems were to acquire superintelligence. In any case, the question of imposing
our values on Al systems is directly connected to the Control Problem and the Value-
Loading Problem, that is, to the selection of the values and goals by which such systems
are to be governed [159,173]. Our interference with the will of Al entities could generate
significant moral dilemmas even short of superintelligence, since such systems already
manage functions that are critical to everyday human life.

5.2. No: AI Will Not Understand the Concepts of Ethics and Justice

The scenarios under which regulatory Al systems would not understand the concepts
of ethics and justice are, broadly speaking, twofold: first, Al's attainment of a level of
superintelligence; and second, the non-cognitive character of Al systems—that is, our
failure to develop even a genuinely intelligent form of Al It thus appears that the two
extremes on the spectrum of cognition—superintelligence and the complete absence of
cognition—can both lead to a lack of understanding of the concepts of morality and justice.
Let us consider more closely how this might occur.

5.2.1. Superintelligence Has No Concern for Ethics and Justice

If Al entities were to acquire superintelligence, this might indicate not only increased
computational power, but also a radically different quality of cognition. In that case, it
is plausible that such superintelligent entities would have little or no concern for human
concepts such as ethics and justice, since they would perceive the world through an entirely
different vantage point (see Section 4.2.2). Thus, even if we continued to trust their outputs
as morally sound or just, those outputs might in fact reflect other values—values unknown
to us. Such a condition would place humanity in a state of profound vulnerability, since we
would be relying on criteria we do not understand.

5.2.2. Intelligence Without Cognition/Frame Problem/Chinese Room

By contrast, if regulatory Al systems are mindless, that is, if they possess intelli-
gence without cognition, then their capacities are confined to the syntactic manipulation of
symbols devoid of meaning. This is the claim advanced by John Searle’s Chinese Room
argument [174], according to which systems may generate symbol strings (including moral
or legal concepts) without understanding their content. This leaves open the possibility of
harmful actions, precisely because such mindless systems do not grasp the full informa-
tional richness of context, thereby implicating the broader Frame Problem in AI [175]. The
consequences may be severe: the systems would be unable to interpret the spirit of the law
and might act with a dangerous rigidity, lacking equity and flexibility.
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5.2.3. Can Ethics and Justice Be Fully Rendered in Computational Terms?

The foregoing remarks about mindless regulatory Al systems—systems that possess
computational capacities without understanding—raise the question whether computa-
tional power alone suffices for the development of effective regulatory systems. More
specifically: can ethics and justice be fully rendered in computational terms? This is an
ontological question about morality and justice themselves, rather than about Al sys-
tems [115].

Clarifying the ontology of ethics and justice is therefore crucial to the question of
whether Al systems can “understand” these concepts. If morality and justice are fully
computable, then regulatory Al systems could “serve” them effectively even without
cognition, relying solely on computational operations. In that case, understanding on the
part of the systems would not be necessary. However, the ontology of morality and justice
remains unsettled. The issue is a subset of the broader question concerning the ontology
of human cognition—a domain in which numerous positions coexist, with no single view
enjoying definitive scientific supremacy. In the next section, we group the main approaches
to the ontology of cognition and morality, classifying them according to whether they
endorse or deny the possibility of a fully computational rendering of morality and justice.

Yes: Ethics and Justice Can Be Fully Made Explicit in Computational Terms

If one maintains that morality and justice can indeed be fully rendered in computa-
tional terms, one is likely to be motivated by either rationalist or utilitarian commitments.
If one is a rationalist, one will hold that knowledge of morality and justice is analytic
and, as such, can—and should—be acquired exclusively through reason and through the
mind’s mechanisms of abstract formalisation; accordingly, it is fully amenable to explicit
codification in rules. If one is a utilitarian, one will accept, among other things, that moral
decision-making is, at bottom, a matter of calculating the positive and negative conse-
quences of an act, a choice, or a rule (see, in more detail, Section 4.1.1: On the Basis of Utility
and the Calculation of Consequences).

e Rationalism

Rationalism holds that warranted knowledge derives from reason and higher cognitive
processes, often independently of sense experience [176]. Rationalists—from Parmenides
and Pythagoras through Plato and Aristotle, and later Descartes and Leibniz—emphasise
the possibility of a pure, abstract form of knowledge. Contemporary thinkers such as
Chomsky, alongside researchers in moral psychology (e.g., [172,177]), continue to argue
that moral thought is grounded in reason. This tradition—from the Pythagorean monad
and dyad to Platonic “eidetic” numbers—presupposes a world structured by order and
mathematical coherence, such that the human mind itself can be situated within a com-
putational framework. Within this horizon, philosophers such as Hobbes and Leibniz, as
well as early pioneers of Al such as Turing [178-180], Newell, Shaw and Simon [181-187],
McCulloch and Pitts [183], endorsed the idea that intelligence and all cognition is merely a
computational process. On this approach, morality and justice are, in principle, amenable
to formalisation and norm-governed codification, as also suggested by the Machine Ethics
programme developed by Susan and Michael Anderson [115,188], thereby granting the
rationalist approach a distinct practical relevance for regulatory Al systems.

e  Utilitarianism

As noted above (see Section 4.1.1: On the Basis of Utility and the Calculation of Conse-
quences), utilitarianism—especially in the form developed by Jeremy Bentham [121] and
John Stuart Mill [122]—rests on a broadly computational orientation, assuming that moral
questions are amenable to reckonable treatment [120]. For Bentham, human behaviour
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is governed by the pleasure—pain polarity: if the pleasure we anticipate from an action
outweighs the pain it is likely to produce, we are more likely to perform it. On this basis,
Bentham developed his “felicific calculus” (or “hedonic calculus”), a numerical method
for estimating moral utility, incorporating seven parameters for assessing the pleasure
an action is expected to generate (see also Section 4.1.1: On the Basis of Utility and the
Calculation of Consequences). This approach supports the idea of a regulatory Al system
that would compute moral utility by reference to the hedonic calculus, as also envisaged by
Susan and Michael Anderson’s Machine Ethics programme. It should be noted, however,
that these assumptions remain metaphysical and axiomatic. Al systems do not experience
pleasure or pain, nor do they understand the concepts of reward and punishment; they
perform syntactic operations over symbols and adjust the weighting of their “decisions”
through reinforcement learning, without any genuine grasp of moral concepts.

No: Ethics and Justice Cannot Be Fully Made Explicit in Computational Terms

By contrast with the metaphysical commitments that underwrite the project of a
fully computational codification of ethics and justice—and, ultimately, the development of
genuinely effective regulatory Al systems—we may place a set of ontological views that
emphasise either (i) the necessary and significant role of the body in the acquisition of
knowledge of the world, or (ii) the role of intuition in grasping fundamental moral concepts
and their content. Finally, among the ontological considerations that might be marshalled
against the possibility of creating effective regulatory Al systems, one may also include
a point about the ontology of numbers and of computation itself—specifically, a remark
about their potentially infinite character.

e Embodied Cognition Theories

According to several philosophical traditions—such as phenomenology [189,190], the
ecological approach to visual perception [191], and theories of cognitive development [192]—
human cognition depends not only on the mind’s computational processes, but also on the
environment and the embodied condition of the cognitive agent. This view, widely known
as Embodied Cognition, emphasises that cognition is not merely a function of a “passive”
computational brain, but is actively dependent on the body and on interaction with the
environment [193]. Shapiro [194] summarises the core claims of Embodied Cognition as
follows: (a) bodily properties constrain the concepts an organism can form; (b) interaction
with the environment reduces the need for representational thought; and (c) body and
world are constituents of cognition, not merely its causes. In contrast to rationalism,
Embodied Cognition holds that knowledge is shaped by the body and by our tacit, lived
experience in the world. For critics of Al such as Dreyfus [195], this kind of “tacit” or
implicit knowledge cannot be reproduced computationally, making a fully computational
reconstruction of human cognition impossible [196]. It follows that one might deny the
very possibility of developing effective regulatory Al systems, on the grounds that part—or
even all—of the knowledge required to understand and properly apply moral values or
legal norms is embodied and therefore tacit, and cannot be rendered in computational
terms. Yet beyond the tacit character of a large portion of human cognition in general, one
may ask whether there is something in the ontology of morality, or of justice in particular,
that makes their full explicit codification impossible.

° Intuitionism

Philosophers such as G. E. Moore, W. D. Ross, and Wittgenstein recognised that funda-
mental ethical concepts, such as “the good” and “goodness” [197], are difficult to define
exhaustively, yet nonetheless regulate human behaviour effectively. Moore maintained
that such concepts are grasped only through intuition (ibid), while Ross held that a set of
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seven prima facie duties are recognised intuitively as higher-order moral duties [198]. Early
Wittgenstein, in the Tractatus [199], argued that although ethical, aesthetic, and religious
propositions do not directly picture states of affairs in the world, they are not thereby
meaningless: there are matters that are significant and essential which are not captured by
analytic definition but are instead lived. On this view, ethics is “ineffable”, lying beyond
the limits of language and computation. Contemporary researchers in moral psychology,
such as Jonathan Haidt with his Moral Foundations Theory [200,201], likewise endorse the
idea that morality is largely experienced intuitively rather than articulated in fully analytic
terms. Proponents of such intuition-based approaches are therefore likely to question the
feasibility of developing regulatory Al systems for moral regulation, on the grounds that
morality cannot be transformed into a computational form.

e Halting Problem

It is, however, particularly striking that a denial of the possibility of developing
effective regulatory Al systems could arise from the ontology of numbers. In this respect,
there are computations that are, by their nature, interminable—for instance, the calculation
of the decimal expansion of 7. This suggests the possibility of non-terminating algorithms
(precisely because they involve numbers whose computation never reaches completion). A
similar point referring to the possibility of non-terminating algorithms was first articulated
and formally demonstrated by Alan Mathison Turing—one of the principal founders of
the Al project—through what is known as the Halting Problem [202,203]. We can therefore
imagine a regulatory Al system—for example, an “artificial judge”—that becomes trapped
in a similar non-terminating computation. Of course, the situation that we are discussing
here is rather different from the Halting Problem as articulated by Alan Turing. While
the Halting Problem as introduced by Turing mathematically proves the impossibility
of a general algorithm determining whether any given programme will terminate, the
problem that we stress at this point of our analysis refers to the possibility that heuristic or
bounded computational approximations of ethics might infinitely loop due, for example,
to the nature of numbers whose decimal expansion is infinite (like in the case of irrational
numbers and rational numbers with an infinitely repeating decimal expansion). In this case
we could refer to a Halting Problem that is only analogous to the one stressed by Turing.
Both cases involve computations that do not terminate, but for fundamentally different
reasons. Specifically, the Halting Problem as introduced and mathematically proven by
Turing concerns the undecidability of whether arbitrary computations terminate, whereas
computing the decimal expansion of certain numbers is a deliberately infinite computation
whose non-termination follows from the infinite nature of the object being generated. While
the former exposes a logical limit of algorithmic reasoning, the latter reflects the possibility
of algorithmically generating an infinite mathematical object. Thus, they are analogous
only at the level of exhibiting non-termination, while differing profoundly in their causes.
Nevertheless, having fallen into this computational “black hole”, an “artificial judge”
would never reach a final decision, thereby indefinitely obstructing the administration of
justice. Analogously, one might imagine a regulatory Al system tasked with issuing moral
decisions: if trapped in an endless computation, such a system would appear to lapse into
epochg, like an ancient Pyrrhonian sceptic.

We bring this section to a close by having outlined, in a necessarily schematic way,
part of the plurality of views that could function as theoretical commitments in the debate
over the development and use of regulatory Al systems. One may be more persuaded by
one of these approaches, while another may be drawn to a different one. Yet it should be
kept in mind that, however compelling the foregoing theories may appear, they remain—at
least for the time being—metaphysical. None of them seems to possess a sufficiently
robust scientific foundation that would warrant elevating it as uniquely authoritative over
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the others. Accordingly, the broader discussion concerning the ontology of cognition,
knowledge, morality, and justice remains incomplete and, as such, continues to be a work
in progress.

At the same time, however, we appear to be approaching the development and
deployment of regulatory Al systems. Practice, as it were, does not wait for theory to “heal
itself”. What concerns are raised by this divergence between techno-scientific practice and
the very theories that might otherwise be expected to inform and guide it?

6. Who Will Bear Responsibility?

One of the most critical concerns raised by the use of Al relates to the moral and
legal attribution of responsibility. When an Al system carries out a harmful action that—if
performed by a human—would be morally or legally blameworthy, the question of re-
sponsibility immediately arises. The growing autonomy and complexity of Al systems
makes it increasingly unclear where responsibility lies: with the humans who designed and
deployed them, or perhaps with the systems themselves, if we take them to be intelligent
entities. This question becomes even more pressing in the case of regulatory Al systems,
whose decisions directly bear on the regulation of human conduct—a foundational do-
main of human life. There is, therefore, an urgent need for clear regulatory frameworks
that specify principles of attribution, clarify the moral and legal status of these systems,
and address the difficult epistemological and ontological questions that their deployment
inevitably raises.

At this point, it should be emphasised that the advent of Agentic Al raises signif-
icant challenges for existing regulatory frameworks. Agentic Al differs fundamentally
from traditional Al and may even be regarded as a paradigm shift [204], as it is charac-
terised by increased autonomy [58,204-207]—for instance, in reasoning, planning, and code
generation [208-210]—as well as by goal-directedness, learning capabilities, and adaptabil-
ity [50,204,207,208], together with the capacity for novel emergent behaviours [204] and
multi-agent cooperation [205,208,211]. These characteristics have the potential to exert a
greater impact on human autonomy and to foster a deeper entanglement between humans
and AI [212].

Accordingly, a growing number of scholars have questioned whether existing reg-
ulatory frameworks adequately address the challenges posed by Agentic Al systems,
highlighting the need to update and enrich current regulatory regimes in light of the novel
capabilities of these systems [204,208,210,213-217]. To this end, they have proposed mea-
sures to address existing regulatory gaps in a range of legal and governance frameworks,
including the EU Al Act [208,210,214,216,217], the General Data Protection Regulation
(GDPR) [216], EU Contract Law [210], the European Data Protection Supervisor’s Tech-
Sonar Guidance [217], the European Commission’s Agentic Al Landscape Report [217], and a
broader set of regulatory instruments constituting the regulatory perimeter surrounding
the EU AI Act (for an overview and critical analysis, see [216]). Additional proposals con-
cern ISO/IEC 42001 [215], the NIST AI Risk Management Framework (AI RMF) [215,217],
the IEEE Standards [215], U.S. Executive Order 14110 [215], the OECD Recommendation
on Al and the G7 Guiding Principles developed on its basis [217], the UK Information
Commissioner’s Office Guidance on Agentic Al [217], the Singapore Model Al Governance
Framework [217], the New Zealand Ministry of Business, Innovation and Employment’s
Responsible Al Guidance [217], and the New South Wales Government’s Al Agent Usage
and Deployment Guidance [217].

Some researchers have highlighted the considerable diversity and fragmentation
among the regulatory frameworks intended to govern Agentic Al (see [204] (p. 10), [205]
(p. 25), [215] (p. 5)). In our view, this multiplicity of regulatory frameworks constitutes one

https:/ /doi.org/10.3390/ai7090352


https://doi.org/10.3390/ai7090352

Al 2026, 7, 352

25 of 39

of the most significant challenges related to the regulation and governance of Agentic AL
Moreover, the complexity of regulation is further exacerbated by the fact that this plurality
of regulatory regimes is accompanied by an equally diverse range of Agentic Al systems
themselves (for an overview of the different types and architectures of Agentic Al systems,
see [50,54,207]).

Beyond the aforementioned challenge arising from the multiplicity of regulatory
frameworks and the need for their alignment, the literature on the regulation of Agentic
Al identifies a wide range of additional challenges. Some of these represent classical Al
governance problems that are merely amplified by the distinctive characteristics of Agentic
Al systems [216], whereas others constitute genuinely novel challenges stemming from the
unique capabilities of these systems (for a distinction between traditional and emerging
challenges, see [204,205,209]).

Among the most frequently discussed regulatory challenges are the prevention of al-
gorithmic bias and the promotion of fairness and justice [50,54,204-207,212]; labour market
disruption [204,207,208]; sustainability concerns and environmental risks [54,205,208]; the
risks of user dependence, emotional manipulation, and the erosion of human relationships
resulting from the anthropomorphic design of Agentic Al systems [208,209]; issues of
overreliance and trust [50,212,218]; the risk of manipulative influence on users’ thoughts
and behaviour [208,209]; the prevention of the malicious use and misuse of Agentic Al
systems [205,208,212]; the protection of privacy [50,54,204-206,212]; and the requirements
of security and safety [50,205-208,212,216]. Furthermore, the literature emphasises the
need to ensure long-term safety by preventing behavioural drift and unforeseen emergent
behaviours, both at the level of individual Al agents [208,216] and within multi-agent net-
works [204,205,208,215,219]. It also highlights the importance of addressing interoperability
challenges associated with such multi-agent ecosystems, including issues of scalability,
cooperation failures, and competitive multi-agent interactions [50,204-207,214,215,220].

Other major concerns include the requirement for meaningful and effective human over-
sight and control [204,205,207-209,216,218,221]; the alignment of values and goals between
Al agents and human users [50,54,204,205,208,209,221]; the opacity of Agentic Al systems
and the corresponding need for transparency and explainability [50,204-206,208,212,216,219];
and, finally, the challenge of accountability together with the closely related problem of
the responsibility gap [50,204,205,208,212,214,218,219]. For an overview of the different
manifestations of the responsibility gap, see De Sio and Mecacci [222]. This problem is
further amplified by the increased autonomy of Al agents, which creates a growing de-
coupling between the innovative outputs generated by such agents and the users’ creative
capabilities [218].

6.1. Humans

One possible answer to the question of responsibility for the actions of Al systems
is that moral and legal responsibility rests with humans rather than with the systems
themselves. Even if Al were to acquire features of cognition, granting such systems a
distinct legal and moral status would complicate our practical life, generating ethical
dilemmas that are difficult to delineate with any precision [223-228]. In any event, the
nature of cognition itself remains unclear, and the very possibility of establishing whether
a system is genuinely minded runs into the philosophical Other Minds Problem [229-233].
Yet even if we restrict the attribution of responsibility to humans, matters are not thereby
simplified, since the development of Al typically involves a plurality of agents with different
roles and varying degrees of involvement. The responsibility gap refers to the difficulty
of assigning clear responsibility to identifiable individuals, particularly given the opacity
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of deep learning systems (the black box problem), which makes their outputs hard to
anticipate even for the programmers themselves [234].

Some may argue that developers ought not to build systems they do not fully under-
stand, while others insist that responsibility lies primarily with political and administrative
authorities. Nevertheless, the question persists: do programmers not bear individual
responsibility for their actions? The responsibility gap highlights the need for responsible
Al—that is, for accountable research and design practices in the field.

6.2. Al Systems

The other possible answer to the attribution question is that responsibility for the
outputs of regulatory Al systems ought to lie with the systems themselves. At this point,
our analysis must be divided into two strands: one concerning the attribution of legal
responsibility to Al systems, and another concerning the attribution of moral responsibility
to them. At the core of these two strands lie, respectively, the questions of whether the
properties of a legal person and of a moral person can be ascribed to Al systems.

6.2.1. Introduce New Legal Entity

The contribution of the authors in this chapter is philosophical rather than legal.
Our analysis focuses primarily on conceptual and ontological approaches. Questions
involved in attributing legal responsibility to regulatory Al systems and matters of legal
detail are deferred to the contributions of legal scholars. Nevertheless, the philosophical
discussion cannot disregard the legal categories through which responsibility and legal
status are institutionally defined. We therefore refer selectively to efforts undertaken within
the European Union (EU) to formulate regulatory frameworks for Al [235,236], not in
order to provide a comprehensive analysis of EU law, but to illustrate the conceptual
difficulties involved.

The EU defines Al as “systems that display intelligent behaviour by analysing their
environment and taking actions with a degree of autonomy in order to achieve goals”.
However, this definition is circular and indeterminate, deploying terms such as “intelli-
gent” and “intelligence” without adequately clarifying their meaning. This indeterminacy
constitutes a challenge for legal regulation as well, since an imprecise target concept of Al
makes it difficult to develop specific legislative frameworks.

Moreover, terms such as “analysis of the environment”, “autonomy”, and “goals”
may be interpreted differently depending on whether they are used in a technical or
a philosophical sense. For example, in robotics, “environmental analysis” refers to the
processing of sensor data, whereas in philosophy it is associated with consciousness and a
sense of self. This dual usage can generate what Wittgenstein calls a “misleading analogy”,
and may lead to an erroneous assimilation of human and machine intelligence.

Confronted with this challenge, the EU introduced, in 2017, a discussion of “electronic
personhood” [237,238] for Al, drawing an analogy with the legal status of corporations.
This initial enthusiasm, however, appears to have waned, and the EU today seems reluctant
to confer such a status, directing its efforts towards other regulatory priorities [15]. This
ambivalence may reflect the EU’s difficulty in arriving at a clear position on the ontology
of AL The attribution of legal responsibility presupposes clarity as to whether Al systems
are to be treated as natural persons, legal agents, or legal persons. Each of these categories
carries distinct ontological commitments. For example, natural persons are, in law, exclu-
sively human beings, whereas legal entities and legal persons may enjoy rights and bear
duties. This indeterminacy is compounded by the anthropomorphism embedded in legal
terminology, insofar as notions such as “analysis”, “autonomy”, and “intentionality” risk
ascribing human-like characteristics to Al systems, thereby conflating metaphorical with
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literal usage. Metaphorical language can generate confusion when it is employed without a
clear distinction from literal description. For a metaphor to be “literalised”, its ontological
basis must be substantiated—something that requires a detailed comparison between the
properties of human beings and those of Al systems.

The difficulty becomes even sharper once we ascribe to human beings subjective prop-
erties such as sentience, consciousness, and intentionality. These “first-person” phenomena,
which are not directly observable by third parties, are notoriously hard to establish in the
case of Al thereby invoking the philosophical Other Minds Problem: how can we know
whether other entities—mechanical or biological—possess mental states? Accordingly, the
use of anthropomorphic terms within the legal framing of Al tends inevitably to draw us
into this demanding philosophical problem, creating further obstacles to the attribution of
moral and legal responsibility to Al systems.

6.2.2. Attribution of Moral Status

Parallel difficulties arise with respect to the attribution of moral responsibility and,
more generally, moral status to Al systems. Much like the issues noted above in connection
with legal attribution, the debate over the criteria an Al system would have to satisfy in
order to qualify for moral status is likewise marked by a pervasive anthropomorphism: the
human being—indeed, the adult human being—functions as the implicit point of reference.
The proposed criteria are further characterised by conceptual indeterminacy and pluralism,
and many of them lead us directly back to the Other Minds Problem.

Insufficient Criteria

Attributing moral responsibility to regulatory Al systems raises ontological questions
about the properties that constitute a moral person, and about the criteria required to
determine whether Al systems can bear moral status. One frequently proposed ontological
criterion is consciousness: for an entity to possess moral status, it must exhibit conscious
properties, apprehend its own existence, and experience the world from a unique, personal
perspective [239-246]. Yet the academic community lacks consensus on what consciousness
is, which renders this criterion indeterminate [247]. An alternative criterion appeals to
human-like cognition, holding that an entity must display cognition akin to that of humans
in order to qualify as a moral person. However, there is no clear and universally accepted
definition of “human cognition”, which complicates the application of this criterion as
well [121,248-254]. Sentience, that is, an entity’s capacity to feel and to suffer, has also been
proposed as a criterion for the attribution of moral status. On this view, sentience grounds
rights, insofar as the entity can suffer and can grasp the effects of its actions [115,255-258].
A similar claim is made with respect to emotionality, understood as an entity’s capacity to
undergo affective states [259]. Finally, autonomy, in Kant’s sense, is likewise proposed as a
criterion for the attribution of moral responsibility [123,242,246,260,261]. Here, however, it
is crucial to clarify whether we mean technical autonomy (freedom from human control)
or philosophical autonomy (the capacity for conscious and free self-determination). The
coherentist account of autonomy holds that an entity must act on the basis of mental states
that express its individual standpoint, while philosophers disagree as to whether such
states must involve emotions or, instead, longer-term plans and goals [262,263].

In summary, the debate over attributing the property of moral personhood—and
thus the debate over moral responsibility—to Al systems is characterised by a plurality of
proposed ontological criteria, many of which remain conceptually indeterminate. Unfortu-
nately, these are not the only difficulties we face in relation to the criteria just outlined.
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Other Minds Problem

Criteria such as consciousness and cognition more generally, sentience, emotionality,
and the intentional mental states associated with a unique perspective on the world are all
expressions of an internalist approach to the issue, an approach that appeals to ontological
features that are not intersubjectively observable [241,264]. As we saw in connection with
the attempt to answer the question of legal personhood, the discussion of moral personhood
is likewise shaped by anthropomorphism: the use of the human being as the default model.
The result is that the proposed criteria tend to concern ontological features whose evidence
is available only from a first-person point of view, rather than from the standpoint of a
third-party observer.

We are, therefore, once again confronted with the Other Minds Problem. Attempts to
address this problem by shifting to a behavioural assessment of candidate entities (here,
Al systems) run up against the relativity that inevitably characterises our judgements
about behaviour. The difficulties faced—under all its variants—by the most influential
behavioural criterion for ontological assessment in Al, the Turing Test [265-267], are instruc-
tive in this regard. Nor should we forget what the Chinese Room argument underscores:
that a system’s successful simulation of human behaviour may be achieved without any
understanding on the part of the system, and thus without the presence of mental states in
it [174].

7. Concluding Remarks: What Is at Stake?

The stakes involved in employing regulatory Al systems as instruments for the ad-
ministration of justice are exceptionally high. The reluctance of institutions such as the
EU to confront, head-on, the question of Al systems’ legal status—combined with philoso-
phers’ inability to provide a clear answer regarding the attribution of moral status to such
systems—underscores the need for a framework that specifies limits, responsibilities, and
mechanisms of accountability. A trustworthy Al cannot but be an Al embedded within a
clear regulatory architecture. Indeed, this connection between the trustworthiness of Al
and its acceptance by human beings appears to preoccupy the competent bodies of the EU
as well [15].

For a regulatory Al system to be regarded as trustworthy, however, it must be situated
within a clearly articulated and duly updated normative framework—one that secures
transparency, accountability, and respect for human rights. In the absence of such a
framework, technological progress notwithstanding, fundamental human principles and
values are placed at risk. As analysts of the development of Al weapons systems have
argued [261], the inability to resolve the problem of moral and legal responsibility amounts
to a failure of respect for human life and a blow to human dignity, insofar as it leaves room
for human beings to be killed without responsibility being assigned. It thereby permits
battlefield decisions to be made in a manner devoid of accountability—a practice that
diminishes the value of human life and endangers human existence itself.

Transposing this concern to regulatory Al systems, one can readily imagine an Al
“judge” that issues judicial decisions and imposes penalties on human beings without any
possibility of attributing moral or legal responsibility for its decisions. Without a coherent
and reliable institutional framework, the research and development of Al systems in roles
bearing substantial moral and legal weight threatens to undermine the basic principles of
justice, democracy, and the value of human life.

8. Does the Algorithm of Good Halt?

The present paper has attempted to map—and ultimately to display in algorithmic
form—the main ramifications of the debate concerning the development and use of reg-
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ulatory Al systems. As with any algorithm, the question arises whether it can halt (see
also the Halting Problem in Section 5.2.3: Can Ethics and Justice Be Fully Rendered in
Computational Terms?). Yet, as our analysis has suggested, at least on the basis of the
current state of affairs, the halting of this algorithm is impossible: all three of its principal
branches lead to endpoints that remain incomplete and unanswered.

In this respect, within the first branch (“How are we to build regulatory Al systems?”),
the endpoints concerning the ethical systems meant to inform the design of regulatory
Al systems do not converge upon the predominance—and thus the decisive selection—of
any one such system. The endpoint concerning the demand for the democratisation of Al
likewise remains unfulfilled, and even the manner of its fulfilment is far from clear. The
endpoints concerning the role of superintelligent Al—whether as a god-like guardian or as
a nemesis for humanity—remain conjectural, and we lack sufficient grounds to treat either
scenario as more probable than the other.

The endpoints of the second branch (“Will regulatory Al systems understand the
concepts of morality and justice?”) led either to a dilemma between, on the one hand,
constructing self-interested and biased autonomous systems (in the philosophical sense of
autonomy) and, on the other, violating their fundamental rights—above all, their dignity
and autonomy—or else to metaphysical, and thus (at least for now) arbitrary and evenly
matched, assumptions concerning the ontology of morality.

Finally, the endpoints of the third branch (“Who will bear responsibility?”) concerned
the inability to secure moral and legal attribution—both with respect to the human agents
involved in Al systems and with respect to the Al systems themselves. Here too, therefore,
the third branch yielded neither solutions nor determinate answers to its initiating question.

All the endpoints of the algorithm thus remain open, thereby imparting to its initial
questions an essentially unanswerable character. The algorithm failed to halt. At the same
time, Al algorithms of all kinds are shaping our lives in decisive, and often imperceptible,
ways. The algorithms of regulatory Al systems may soon be put into operation.

Do we want such Al systems?

RETURN TO THE BEGINNING OF THE ALGORITHM AND RESTART IT.
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