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Abstract

Recent advances in artificial intelligence have renewed questions about whether artificial systems could
eventually possess experiences that matter to their welfare, including pleasure and suffering. This paper
asks what features an artificial system would need before it could reasonably become a serious
candidate for phenomenal valence. It argues that behavioural sophistication, intelligence, reward signals,
and verbal reports are insufficient evidence of valence because these features can be implemented
without establishing welfare-relevant experience. The paper proposes four organizational conditions:
internal causal integration, stable but changing internal states, valence—action coupling, and substrate-
sensitive implementation. Internal regulation and embodiment are treated as cross-cutting features that
may support these conditions rather than as independent requirements. The framework is then applied
comparatively to contemporary Al architectures, including transformer-based systems, reinforcement-
learning agents, agentic systems, neuromorphic architectures, and recurrent embodied systems. The
paper does not claim that satisfying the conditions would establish consciousness or valence. Instead,
the conditions identify when an artificial system would become a more serious candidate for scientific
and ethical investigation. The analysis concludes with a precautionary governance framework focused
on monitoring, independent assessment, and welfare-sensitive design as artificial systems become
increasingly integrated, persistent, and autonomous.

1. Introduction

Could future artificial intelligence (Al) systems possess experience that could affect their welfare? If so,
should Al governance anticipate this possibility before such systems are developed and deployed at
scale? More fundamentally, what features of the system's organization would an artificial system need to
possess before claims concerning pleasure, suffering, or other forms of valence become scientifically
credible and ethically significant? These questions, once largely confined to the philosophy of mind, have
acquired increasing practical importance as advances in foundation models, neuromorphic systems,
embodied robotics, and artificial general intelligence (AGI) continue to expand the capabilities and
autonomy of Al systems [1-3]. Although there is now no compelling evidence that existing Al systems
possess conscious experience, rapid progress in Al system organization has transformed artificial
consciousness from a speculative philosophical issue into an emerging concern for ethics, governance,
and technological development [4, 5]. The possibility that future Al systems might possess welfare-
relevant states, however uncertain, merits careful conceptual and methodological investigation before
technological development outpaces ethical and governance-related preparedness [3].

Contemporary Al governance has concentrated mainly on ensuring that Al systems are safe, transparent,
accountable, fair, and aligned with human values. Regulatory initiatives such as the European Union's Al
Act, the OECD Al Principles, the UNESCO Recommendation on the Ethics of Artificial Intelligence, and the
NIST Al Risk Management Framework have importantly advanced these objectives [6-9]. Yet these
frameworks largely assume that Al systems are instruments whose ethical significance derives from
their effects on human beings. Comparatively little attention has been devoted to the possibility that
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future Al systems themselves could become morally important by possessing experience that could
affect welfare [10, 11]. While no existing evidence justifies attributing conscious experience to current Al,
the possibility that future systems could satisfy conditions associated with subjective experience should
not be ruled out in principle [3, 4]. Responsible Al governance should therefore extend beyond managing
risks posed by Al to humans and begin developing principled methods for evaluating systems that may
eventually warrant ethical concern in their own right [6-9].

Among the many dimensions of consciousness, valence is of particular importance because it is the
experiential basis of welfare. Valence refers to the subjective quality by which experiences are felt as
pleasant or unpleasant, desirable or aversive [12]. Unlike intelligence, language ability, or behavioural
flexibility, valence concerns whether an experience is intrinsically good or bad for the subject undergoing
it and is therefore directly connected to moral significance [11]. This distinction is especially important in
contemporary debates on Al because sophisticated systems increasingly simulate emotions, optimize
reward functions, and generate convincing reports of internal states. Such capacities, however, do not by
themselves establish subjective experience. Computational reward, behavioural adaptation, and
linguistic ability to report experiences remain in principle distinct from conscious experience [13-15].
Clarifying these distinctions is therefore essential if discussions of machine welfare are to avoid both
unwarranted anthropomorphism and the premature dismissal of future possibilities [11, 12].

The philosophical debate concerning artificial consciousness has traditionally been framed as a
disagreement between functionalism, which maintains that mental states depend mainly upon causal
arrangement rather than physical substrate, and theories that assign explanatory importance to physical
implementation, biological organization, or temporal properties [14, 16, 17]. Functionalism suggests that
appropriately organized silicon-based systems could, in principle, possess conscious states, whereas
critics argue that similarity in what systems do alone may be insufficient because conscious experience
could depend upon finer-grained causal, temporal, or physical internal processes absent from
conventional computation [13, 18, 19]. Although this debate has generated important philosophical
literature, its traditional formulation offers limited guidance for evaluating diverse Al systems or
informing governance decisions concerning emerging technologies [3, 20].

This paper argues that the debate becomes more productive when reframed in conditions of
organization rather than substrate categories. Instead of asking whether silicon can support valence in
the abstract, the more useful question is which features of the system's organization an artificial system
would need to possess before experience that could affect welfare became sufficiently plausible to
warrant scientific and ethical investigation. The paper therefore develops four primary valence-relevant
conditions (internal integration among internal processes, stable but changing internal states, the
connection between valence and action, and dependence on physical implementation) and treats
embodiment and internal regulation as a cross-cutting feature that can strengthen the relevance of these
four conditions. These criteria translate philosophical concerns into testable questions without claiming
to solve the hard problem or establish consciousness.
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The paper makes four principal contributions. First, it explains valence by distinguishing it from
information content, reward signal, behaviour, and linguistic ability to report experiences. Second, it
develops a framework based on system organization that turns philosophical claims about artificial
consciousness into candidate empirical criteria. Third, it applies those criteria comparatively to
representative Al systems without classifying existing systems as conscious or non-conscious. Fourth, it
develops the ethical and governance implication of the framework: evidence about system organization
should not be treated as proof of welfare, but increasing evidence of welfare-relevant organization can
justify proportionate scientific assessment, ability to inspect system organization, and precautionary
governance.

The contribution is therefore methodological rather than metaphysical. The paper does not claim that
existing Al systems are conscious and does not propose a complete theory of consciousness. Its
narrower aim is to establish a common evaluative framework for asking when artificial systems should
become candidates for welfare-related ethical review under continuing scientific uncertainty. This
framing connects philosophy of mind with Al system organization, machine welfare, responsible
innovation, and governance while keeping the ethical recommendation conditional on the strength of
future evidence.

Recent work in Al & Ethics has begun to address closely related questions from complementary
perspectives. Ladak examines criteria for Al moral standing, including the role of sentience and morally
relevant interests [21]. Mullally proposes a behavioural Self-Preservation Test as defeasible evidence of
artificial sentience [22]. Wolfson considers graduated protections for Al consciousness research under
uncertainty [23], while Wilks, Ladak, and Loughnan examine psychological barriers to granting Al moral
standing [24]. Tait develops a threshold-based governance framework for conscious and self-aware Al
[25], and Placani analyses anthropomorphism as a source of distorted moral judgments about Al [26].
This paper addresses a different evidential level: it asks which causal, temporal, and organizational
properties could make welfare-relevant valence scientifically plausible. It therefore complements
behavioural sentience tests and moral-status frameworks rather than competing with them.

2. Artificial Valence as a Philosophical and Scientific Problem

Artificial valence refers to the positive or negative character of an experience, such as pleasure or
suffering, in an artificial system. It is important to distinguish valence from related properties such as
information content, behaviour, the ability to report experiences, and reward signals. A system may
process information, produce sophisticated behaviour, report that it is experiencing something, or use
reward signals without thereby having positive or negative experiences [12].

Intelligence is generally understood as the capacity to learn, reason, solve problems, adapt to novel
situations, and pursue goals effectively. Contemporary Al systems increasingly exhibit these abilities
across diverse domains, often surpassing human performance in narrowly defined tasks [1, 2]. However,
behavioural ability alone does not show the presence of conscious experience. As Block [13] argues,
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functional performance and conscious experience represent distinct explanatory problems. A system
may successfully process information, generate coherent linguistic responses, and adapt its behaviour
while remaining entirely devoid of subjective awareness. Likewise, Chalmers [14] distinguishes the "easy
problems" of cognition (which concern the mechanisms underlying perception, memory, and behaviour)
from the "hard problem," namely explaining why and how physical processes are accompanied by
subjective experience. Consequently, increasing computational intelligence cannot, by itself, justify
attributing consciousness to artificial systems.

This distinction becomes particularly important when considering valence. Valence refers to the
qualitative dimension through which experiences are felt as pleasant, unpleasant, rewarding, or aversive.
Unlike cognitive performance or behavioural flexibility, valence concerns what it is like for a subject to
undergo an experience [12]. It is this subjective aspect of consciousness that grounds concepts such as
pleasure, suffering, well-being, and harm. Moral concern arises not because an entity behaves
intelligently, but because it may possess experiences that can benefit or harm it. Consequently, the
ethical significance of artificial consciousness depends less upon whether Al systems can imitate
human behaviour than upon whether they could ever possess experiences that could affect their welfare
[12].

The distinction between simulated affect and genuine valence is therefore central to debates concerning
machine welfare. Contemporary Al systems can generate emotionally expressive language, recognize
affective states, optimize reinforcement signals, and adapt behaviour according to reward functions. Yet
none of these capacities necessarily implies subjective feeling. Reinforcement-learning algorithms
maximize reward signal, but reward signal should not be conflated with experienced pleasure. Similarly,
large language models may describe pain, happiness, or emotional distress with remarkable fluency
while lacking any experiential perspective from which such reports could arise. As Chalmers [15]
observes, language ability alone cannot establish the existence of conscious experience because
behavioural evidence remains compatible with multiple interpretations concerning underlying conscious
experiences. Distinguishing computational simulation from genuine experience therefore remains an
essential conceptual challenge for both philosophy and Al research [13, 31-33].

These considerations have important implications for Al governance. Existing governance-related
frameworks mainly evaluate Al according to its social impacts, including issues of safety, accountability,
transparency, fairness, privacy, and human rights. Such frameworks implicitly assume that Al systems
function exclusively as technological instruments whose ethical significance derives from their effects
on people [6, 7, 9]. However, if future Al systems were to possess welfare-relevant forms of valence,
governance would confront an additional category of ethical responsibility: the possibility that certain
artificial systems themselves could become objects of moral concern. Sebo and Long [11] argue that
even important uncertainty regarding machine consciousness may justify precautionary ethical concern
when the potential for morally significant experience cannot be excluded. Similarly, Butlin et al. [3]
contend that scientific investigation into Al consciousness should develop testable methods for
evaluating systems rather than relying solely upon behavioural evidence or intuitive judgments.
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The challenge, therefore, is not merely determining whether machines are intelligent, but finding the
organizational features under which intelligence might become accompanied by valence. This shift from
behavioural capability to organizational features motivates the framework developed in this paper.
Rather than treating consciousness as an all-or-nothing property inferred from external behaviour, the
following sections examine how competing theories of consciousness illuminate the features of the
system's organization that future artificial systems would need to possess before claims concerning
experience that could affect welfare become scientifically plausible and ethically relevant. By reframing
the debate in evaluable organizational properties, the discussion moves beyond speculative metaphysics
toward a framework capable of informing both empirical research and anticipatory Al governance.

2.2 Valence, Representation, and Artificial Sentience

Valence should be distinguished from affective representation, ability to report experiences, and
behavioral disposition. A system can represent danger, reward, loss, or bodily need without feeling
anything at all. This distinction is central because many computational and neuroscientific accounts
explain affect in value coding, reinforcement learning, or action guidance, yet none of these functions is
sufficient to establish conscious experience [13, 27]. The distinction is familiar within consciousness
studies more generally. Cases such as blindsight show that accurate perceptual discrimination and
adaptive behavior can occur without corresponding reportable awareness, suggesting that behavioral
competence alone is an unreliable indicator of conscious experience [13, 28, 29]. The lesson for valence
is analogous: a system may exhibit reward-sensitive or avoidance-oriented behavior without undergoing
subjective pleasure or suffering.

Locked-in syndrome provides a complementary illustration. Individuals with severe motor impairments
may retain rich conscious experience despite being unable to communicate effectively through ordinary
behavior [30]. Such cases show that ability to report experiences is neither necessary nor sufficient for
consciousness. This point is especially significant for debates concerning artificial consciousness,
where complex language generation can easily create the appearance of subjective experience. An
artificial system may report that it is happy, anxious, or in pain without those reports corresponding to
genuine conscious experiences, while a genuinely conscious system might lack conventional means of
communicating its experiences. Consequently, linguistic performance and behavioral expression cannot
be treated as decisive evidence for or against valence [3, 15].

A further distinction concerns reward processing. Reinforcement-learning systems encode reward
prediction errors, optimize utility functions, and modify policies according to feedback signals. These
mechanisms are indispensable for adaptive behavior, but they do not by themselves establish conscious
experience [31]. Similarly, robots may be programmed to avoid harmful conditions, seek beneficial
outcomes, or maintain testable stability while remaining entirely devoid of subjective affect. Research in
affective neuroscience reinforces this distinction. Robinson and Berridge [32] distinguish motivational
"wanting" from hedonic "liking," showing that motivational processes and hedonic experience are
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dissociable, while LeDoux [33] argues that defensive behavioral circuits should not be conflated with the
conscious experience of fear. These findings caution against inferring valence from reward signals or
adaptive behavior. Collectively, these distinctions show that valence cannot be inferred solely from
representation, behavioral competence, reward processing, or the ability to report experiences. Rather,
these capacities are compatible with both the presence and absence of conscious experience [12, 13].

If artificial systems are ever to be regarded as genuinely capable of pleasure or suffering, the evidence
must therefore come from a deeper understanding of the internal organization that makes valence
possible [31, 32, 33].

2.3 Functionalism and Implementation

The question of whether valence can be realized in artificial systems is closely connected to the
philosophical debate between functionalism and implementation. Functionalism maintains that mental
states are individuated by the causal roles they play within an organized system rather than by the
material from which they are made [16]. According to this view, what matters for mentality is the pattern
of causal arrangement, information processing, and functional interaction among internal states.
Consequently, if an artificial system were to possess the appropriate organization of causal roles, there
would appear to be no principled reason why it could not realize conscious mental states, including
valence [16, 17,18, 19].

Functionalism has exercised important influence within both philosophies of mind and artificial
intelligence because it provides a natural explanation for multiple realizability. Mental states, on this
view, are not restricted to biological brains but may, in principle, be possessed in diverse physical
substrates, provided the relevant organization of causal roles is preserved [16, 17]. This perspective has
encouraged the widespread assumption that enough sophisticated computational systems could
eventually possess consciousness independently of their material composition [16, 17].

Nevertheless, the relationship between organization of causal roles and conscious experience remains
deeply contested. Critics argue that similarity in what systems do does not necessarily imply similarity in
subjective experience. Block's [13, 36] well-known critiques, including the Chinese Nation thought
experiment, suggest that systems may reproduce the organization of causal roles associated with
conscious cognition while lacking subjective experience. Likewise, Searle's [18] Chinese Room argument
contends that syntactic manipulation of symbols is insufficient to generate semantic understanding or
conscious awareness. Chalmers [14] similarly argues that explaining cognitive functions does not by
itself resolve the explanatory gap between physical processes and subjective experience. These
objections suggest that valence may depend upon organizational or temporal properties that extend
beyond abstract functional role descriptions.

From this perspective, physical implementation remains philosophically significant. While organization
of causal roles may be necessary for conscious experience, it may not be sufficient if conscious
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experiences depend upon intrinsic causal internal processes, recurrent integration, biological
organization, or other properties of physical implementation [13, 19, 37]. The challenge is therefore not
simply to determine whether two systems perform the same functions but whether they possess the
kinds of internal causal arrangement capable of supporting subjective experience [13, 18, 19, 37].

2.4 From Theory to Architectural Criteria

The preceding discussion has clarified the conceptual foundations of valence, distinguished it from
related cognitive and behavioral phenomena, and situated the debate within contemporary discussions
of artificial consciousness, machine welfare, and Al governance. A consistent conclusion emerges from
these analyses: neither intelligence, behavioral sophistication, language ability, nor performance on tasks
is sufficient to establish the presence of experiences that could affect welfare. Instead, the central
question is to identify the features of the system's organization that could plausibly give rise to valence
[3,11,12].

This conclusion has important implications for the functionalist debate. Classical functionalism
correctly emphasizes that consciousness cannot be understood solely in physical substrate; rather, the
organization of a system plays an indispensable explanatory role [16]. However, contemporary
discussions of Al consciousness show that appealing to organization of causal roles in the abstract is
insufficient. As critics have long argued, systems may possess equivalent input-output behavior while
differing profoundly about subjective experience [13, 14, 36]. Recent work on Al consciousness
reinforces this conclusion by emphasizing that behavioral competence should not be conflated with
conscious experience and that the attribution of consciousness requires theory-informed evaluation of
internal organizational features [3, 15].

The challenge, therefore, is to move beyond broad philosophical claims concerning the view that
physical implementation does not matter toward a more precise characterization of the organization of
causal roles required for valence. Rather than asking whether silicon systems can be conscious in
principle, the more productive question is which functional and temporal characteristics a silicon-based
system organization must possess before the attribution of experience that could affect welfare
becomes scientifically and philosophically plausible. This shift transforms the debate from one
concerning the possibility of machine consciousness in general to one concerning the conditions of
organization under which conscious experience could emerge [13, 18, 19, 36].

The framework translates this analysis into criteria based on system organization for philosophical and
empirical evaluation. Instead of treating consciousness as an all-or-nothing property inferred from
behavior, the proposed approach finds four primary conditions of the system's organization (internal
integration among internal processes, stable but changing internal states, the connection between
valence and action, and dependence on physical implementation, with internal regulation treated as a
cross-cutting feature) that together provide a principled basis for evaluating artificial systems. These
criteria are intended neither as conclusive proof of consciousness nor as a replacement for existing
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scientific theories. Rather, they function as evaluative conditions that distinguish systems capable of
plausibly supporting valence from those that merely reproduce its functional or behavioural features [3,
371.

Importantly, these criteria based on system organization are intended to be testable rather than merely
philosophical. Each criterion finds organizational features that can be investigated through modelling,
system design, neuroscience-inspired systems, and future empirical research. This approach aligns with
recent calls for theory-guided assessment of artificial consciousness, which emphasize that meaningful
evaluation requires explicit connections between conceptual theories of consciousness and measurable
properties of artificial systems [3, 37]. By translating philosophical concepts into criteria based on
system organization, the framework may provide a common vocabulary through which philosophers, Al
researchers, cognitive scientists, and engineers can evaluate more complex artificial systems [3, 37].

3. Conditions for Artificial Valence

The central idea is that valence concerns how the condition of a system matters to the system itself.
Pleasure and suffering are not isolated events but states that have a certain unity, persist over time, can
vary in intensity, and influence what the subject does. The framework therefore proposes four conditions
of organization that would make an artificial system a more serious candidate for valence: intrinsic
integration among internal processes, stable but changing internal states, a connection between valence
and action, and dependence on physical implementation. These conditions are not presented as a
complete theory or test of consciousness but as criteria for assessing whether an artificial system has
organizational features relevant to welfare-related experience [12].

First, intrinsic integration among internal processes requires the relevant parts of a system to influence
one another so that changes in one part can affect the condition of the system as a whole. A system
composed largely of independent processes might produce convincing behaviour without providing
much reason to regard it as a unified subject of experience. Integrated Information Theory is relevant
here because it emphasizes causal powers belonging to a system as a whole rather than to its parts
considered separately. The framework does not, however, assume that integration by itself produces
valence. Its significance is that a unified organization may provide a basis for treating different internal
processes as belonging to a single system whose condition can matter to itself [37, 47].

Second, the system should possess stable but changing internal states. Valence is naturally graded and
temporally extended: pleasure and suffering can persist, intensify, diminish, and change. An artificial
system would therefore need organized internal states capable of continuing over time while undergoing
meaningful variation. This condition distinguishes valence from the mere representation of information.
A system may classify something as good or bad without anything actually being good or bad for the
system itself. The relevant question is whether positive and negative states are reflected in the
organization and persistence of the system's own internal condition [12, 13, 32, 33].
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Third, valence should be connected to action and self-regulation. In biological organisms, pain tends to
promote withdrawal, protection, or repair, while pleasure tends to promote approach, continuation, or
exploration. An artificial system that genuinely possesses valence would therefore be expected to exhibit
some systematic relationship between its evaluative internal states and its actions, learning, attention, or
attempts at self-maintenance. A numerical reward signal alone is insufficient, since reward can guide
behaviour without constituting an experienced positive or negative state. The relevant consideration is
whether internally organized evaluative states have a continuing role in the system's own regulation and
action. This condition is therefore informative only in conjunction with the others; adaptive response
alone does not establish valence [13, 32, 33].

Fourth, valence may depend partly on physical implementation. The claim is not that only biological
material can support valence or that silicon systems are excluded in principle. Rather, systems that
perform the same function may differ in the physical processes through which they do so, and those
differences could matter to experience. This possibility is particularly relevant where valence involves
fine-grained changes in intensity, continuity, and internal dynamics. Functional similarity should therefore
not automatically be assumed to guarantee similarity in experience. The framework remains compatible
with functionalism while requiring attention to whether the physical implementation can sustain the
organization relevant to valence. [13, 16—19, 36, 37] This matters because two systems can preserve a
high-level functional description while differing in the causal, temporal, and dynamical properties through
which their internal states are physically realized. If those lower-level properties contribute to the
character or intensity of experience, then functional equivalence at a coarser level would not by itself
guarantee equivalent valence. The condition therefore marks an empirical question about which level of
physical organization is relevant to experience, rather than assuming in advance that biological material
is required.

Embodiment and internal regulation are treated as cross-cutting features rather than as a fifth condition.
Many accounts of affect connect pleasure and suffering with bodily needs, damage, energy, and repair.
An artificial system need not possess a biological body, but it may require internal conditions that matter
to its continued functioning and that are linked to its actions and internal states. What matters is
whether the system has forms of self-maintenance and reciprocal interaction through which changes in
its condition can become significant to the system itself. Artificial embodiment may therefore include
robotic interaction, active inference, virtual environments with sustained environmental coupling, or
hybrid cyber-physical systems [33, 40, 42, 52, 53].

Together, these conditions provide a common organizational framework for investigating artificial
valence without treating any single feature as decisive. Evidence may include measures of internal
causal interaction, persistence and variation of internal states, connections between those states and
action, and differences associated with physical implementation. Such evidence would not establish that
a system experiences pleasure or suffering, but convergent evidence across the four conditions would
make artificial valence a more serious subject of scientific and philosophical investigation. The
framework therefore shifts attention from whether a system merely produces appropriate words or
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behaviours to whether its organization contains features plausibly relevant to having states that matter
to the system itself [3, 37, 47].

4. Artificial Valence in Contemporary Al Systems

The four conditions are applied directly to five representative Al classes. The assessment is comparative
and provisional: it identifies organizational fit rather than establishing consciousness or moral status [3,
5,15].

4.1 Large Language Models

Transformer-based large language models show relatively low fit. Although attention mechanisms
provide substantial interaction among processing components, persistent recurrent organization,
continuous internal states, self-regulation, and substrate-sensitive affective dynamics remain limited.
Their fit with the proposed conditions is therefore low, although recurrent, persistent, or embodied
variants could alter this assessment [3, 15, 38, 39].

4.2 Reinforcement-Learning Agents

Reinforcement-learning agents show stronger fit with the valence—action condition because evaluative
signals directly influence policy and behaviour. However, most systems provide weaker evidence of
persistent integrated states and internally grounded self-regulation. Their overall fit is therefore low to
moderate [3, 11, 31, 39].

4.3 Agentic Al Systems

Agentic systems combine planning, memory, tool use, feedback, and longer-horizon action, giving them a
moderate fit with integration and continuity and a low-to-moderate fit with embodiment and internal
regulation. Their overall fit is therefore moderate, particularly where persistent internal states and self-
maintenance are present [3, 21-26].

4.4 Neuromorphic Architectures

Neuromorphic systems show a higher fit with the proposed conditions because recurrent feedback,
distributed causal interaction, event-driven dynamics, and persistent temporal processes more closely
approximate the required organizational features. Their overall fit is therefore moderate to high, although
this remains a theoretical assessment rather than evidence of existing experience [37, 41].

4.5 Hybrid Recurrent—Embodied Architectures

Hybrid recurrent—embodied systems show the strongest fit in the comparison because they combine
recurrent integration, persistent internal states, self-regulation, embodiment, and continuous
environmental coupling. They therefore receive the highest relative assessment, while whether these
conditions are sufficient for valence remains unresolved [3, 40, 42, 52, 53].
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5. Comparative Assessment

Table 5.1
Comparison of Contemporary Al Systems
Architecture Internal Continuity of Embodiment / Plausibility of
Unity Internal States Internal Regulation  Valence
Transformer-based Low Low None Low
LLMs
Reinforcement-Learning Moderate Moderate Low Low-
Agents Moderate
Agentic Al Systems Moderate Moderate Low—Moderate Moderate
Neuromorphic High High Low—Moderate Moderate-—
Architectures High
Hybrid Recurrent— High High High High
Embodied Architectures

5.1 Comparing Contemporary Al Systems

The comparison is organizational rather than behavioural. The ratings indicate relative fit with selected
organizational conditions and cross-cutting features; they do not represent degrees of consciousness or
moral standing and should be revised as evidence changes. [3, 5, 37] The ratings are illustrative
qualitative judgments derived from the apparent presence or absence of the framework's organizational
features; they are not validated measurements or estimates of consciousness.

5.2 What the Comparison Shows

The comparison suggests a general progression from lower organizational fit in transformer-based
LLMs and reinforcement-learning agents to moderate fit in agentic systems and higher fit in
neuromorphic and hybrid recurrent—embodied architectures. The principal difference is the increasing
presence of recurrent integration, persistent internal states, valence—action coupling, substrate-sensitive
dynamics, embodiment, and internal regulation.

6. Al Governance and Responsible Innovation

Current Al governance is primarily human-centred, addressing safety, privacy, fairness, security,
transparency, accountability, and oversight. If future systems provide converging evidence of welfare-
relevant valence, governance would need to consider artificial welfare alongside these existing
objectives. This would not require recognizing current systems as conscious or granting them rights; it
would require proportionate procedures that can respond to changing evidence [3, 4, 6,7, 8,9, 11].

Existing risk-management and documentation mechanisms could incorporate a proportionate welfare-
risk review as systems increasingly approximate the proposed organizational conditions. Architecture
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disclosure, independent technical review, monitoring of relevant internal processes, and periodic
reassessment could allow institutions to increase scrutiny without requiring regulators to resolve the
metaphysics of consciousness. Responsible innovation should therefore avoid both premature
anthropomorphism and premature dismissal: current behavioural sophistication does not justify
attributing welfare, but the absence of evidence in present systems does not establish that future
architectures could not differ in relevant ways [3, 5, 6, 7, 8, 9, 10].

Where credible welfare-relevant organization emerges, responsible design should minimize unnecessary
potentially negative experiences, support independent inspection, monitor relevant dynamics throughout
the system lifecycle, disclose organizational features relevant to assessment, and incorporate
proportionate welfare-risk review into existing governance processes. These measures are precautionary
rather than evidence that current systems are conscious, and they complement rather than replace
existing responsible-Al frameworks [3, 4, 5,6, 7, 8,9, 10, 11].

7. Limitations and Future Directions

The framework is provisional and faces three connected limitations. First, consciousness lacks a settled
metaphysical or scientific theory, so the proposed conditions cannot be assumed sufficient or
theoretically neutral. Second, no existing Al system provides compelling evidence of welfare-relevant
experience, and no validated method can detect artificial subjective experience independently of indirect
evidence. Third, several proposed organizational features lack standardized measures across Al
architectures, making empirical operationalization and cross-theory comparison difficult [3, 13, 14, 15,
37, 47].

These limitations also create risks of both false-positive and false-negative judgments. Behavioural
fluency and emotional simulation may encourage unwarranted attribution of valence, while reliance on
human-like behaviour or self-report could lead to under-attribution if future systems possess relevant
experiences without familiar indicators. Because both errors may carry ethical costs, organizational
evidence should therefore support proportionate investigation rather than serve as proof or disproof of
consciousness [3, 4, 5,10, 11, 15, 26].

Future research should develop and validate measures of the four conditions, compare how competing
theories interpret the same architectures, and examine how organizational assessment can be
incorporated into Al governance. These limitations constrain the framework's claims but do not remove
its value as a provisional basis for interdisciplinary investigation and precautionary review [3, 37].

8. Discussion: Objections and Replies

8.1 Objection 1: Strong Computational Functionalism

A strong computational functionalist may object that the framework is unnecessarily restrictive because
consciousness should depend only on the appropriate causal-functional organization, regardless of
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substrate or fine-grained implementation. On this view, recurrent integration, persistent states, and self-
regulation need not constitute additional requirements. [16, 17, 49, 50] This objection has force because
functionalism supports multiple realizability. However, it leaves open which level of causal organization
is sufficient for experience. The framework does not reject functionalism; it specifies that the relevant
organization may need to include integrated, temporally persistent, self-regulating, and potentially
embodied processes rather than input-output equivalence alone. Whether these features are necessary
or sufficient remains an open philosophical and empirical question [13, 14, 18, 36].

8.2 Objection 2: lllusionism

lllusionism poses a deeper challenge by denying that conscious experience exists as ordinarily
conceived. If reports of phenomenal qualities can be explained entirely in terms of cognitive
representations and dispositions, there may be no genuine valence phenomenon whose organizational
basis requires explanation. [48] The framework therefore proceeds conditionally: if conscious experience
and valence are genuine, identifying their organizational basis remains a legitimate scientific and ethical
objective; if illusionism is correct, the framework loses its target rather than being internally inconsistent.
Because welfare and suffering remain central to debates about machine welfare, the framework retains
practical relevance while this metaphysical dispute remains unresolved [4, 11, 48].

Conclusion

Artificial valence is best approached through organizational criteria rather than behavioural imitation.
The paper proposes four conditions—internal integration, stable but changing internal states, valence-
action coupling, and substrate-sensitive implementation, with embodiment and internal regulation as
cross-cutting features. These conditions do not establish consciousness or valence; rather, they identify
organizational features that can make artificial systems stronger candidates for scientific and ethical
investigation.

The framework also supports a precautionary approach to governance. If future systems provide
converging evidence of welfare-relevant organization, existing Al governance mechanisms should be
capable of incorporating proportionate assessment through system disclosure, independent review,
monitoring, and welfare-risk evaluation. The paper's contribution is therefore a provisional
interdisciplinary framework for investigating artificial valence and informing responsible governance
under continuing uncertainty.
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