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ABSTRACT

Across different domains, justice is considered either from a perspective concerning mind-independent features of a situation or
from a perspective related to mind-dependent motives, traits or emotions. Although these approaches have generated valuable
insights, they remain largely disconnected from each other. What is missing is an integrative framework that can explain how
the objective features of situations are translated into subjective experiences and, ultimately, into defensible moral judgements.
In this paper, we propose a physiological account of justice perception that explains how the ontologically objective features of a
situation are translated into epistemically objective moral judgements. We argue here that the brain's predictive processing and
interoceptive systems register unwarranted energy costs imposed by others as a salient, ontologically subjective state of negative
affect through prediction errors elicited in specifically social contexts. This affective signal, in turn, provides the motivational
and phenomenological basis for the cognitive judgement—mediated by Theory of Mind—that constitutes a specific moral
emotion, such as indignation or outrage. Our naturalistic framework thus illuminates the embodied foundations of justice
without reducing moral judgement to a mere physiological response. Although we are proposing a neurophysiological
mechanism for justice perception, the content of the cognitive judgement (what counts as ‘unjustified’ or a norm of ‘fairness’) is
also shaped by cultural, sociological and anthropological context. Thus, rather than replacing existing philosophical, legal or
psychological theories, this naturalistic framework complements them by revealing the embodied cognitive processes that
underlie our justice judgements across diverse contexts and cultures.

1 | Introduction Evolutionary approaches have sought to understand how these

inborn determinants of justice could contribute to the overall

Although justice norms differ across societies, all known cul-
tures develop moral systems and frameworks for justice, indi-
cating that the underlying motivation and concern are
universally present (Haidt 2012). As Gollwitzer and van Prooi-
jen (2016, 66-67) claim, the general concern with justice and
morality among different people and cultures can be considered
as empirical evidence of a universal concern for justice. Many
researchers in psychological justice agree that assuming all
humans have an inborn concern for justice helps both in un-
derstanding human behaviour (theory) and in solving practical
problems (Ellard et al. 2016).

fitness of human beings and how creating more or less just
societies could increase the survivability of individuals and
human groups. These approaches provide crucial context for
understanding why humans across cultures share certain basic
intuitions about justice despite significant variation in specific
norms and institutions. According to them, our sense of fairness
may have evolved as an adaptation to facilitate cooperation in
social groups (De Waal 1996; Van Vugt et al. 2008; Boehm 2012).
Brosnan and de Waal's (2003) research on inequity aversion in
nonhuman primates indicates that the foundations of justice
perception may predate human societies. Capuchin monkeys
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and chimpanzees have been observed rejecting unequal re-
wards, suggesting that sensitivity to fairness has deep evolu-
tionary roots.

This evolutionary perspective is supported by a wide range of
scientific findings highlighting the importance of justice in
everyday social interactions. Justice concerns have been shown
to be vital not only in ancestral environments but also in
contemporary settings such as organisations, legal systems,
classrooms, sports teams, friendships and intimate relation-
ships. Studies in these domains consistently reveal that fairness
contributes to social cohesion, trust and satisfaction (De Cremer
and Tyler 2005; Tyler and Blader 2000; Tyler and Lind 1992; Van
den Bos and Lind 2002).

Evolutionary game theory models have demonstrated how
punishment of free riders can stabilise cooperation (Fehr and
Géchter 2002), suggesting that sensitivity to justice violations
may have conferred fitness advantages in ancestral environ-
ments. This finding supports the idea that by promoting coop-
eration and norm enforcement, punishment serves a critical
social function. Relatedly, a meta-analysis by Balliet et al. (2011)
demonstrates that punishment systems generally have a positive
effect on cooperation and reciprocity across various social set-
tings. The ability to detect and respond to unfair treatment
would have been particularly valuable in small-scale societies,
where repeated interactions and reputation management were
crucial for survival.

These accounts, although insightful, are incomplete. Any com-
plete theory of justice must deal with a fundamental puzzle:
How do human beings move from observing a set of facts in the
world to making a robust, defensible moral claim about those
facts? This transition is central to all justice-related debates, yet
its underlying mechanism is not fully fleshed out. To clarify this
problem, it is helpful to use a philosophical distinction between
claims about existence (ontology) and claims about knowledge
(epistemology).! An event or state of affairs can be ontologically
objective, meaning that its existence is independent of any mind
or observer, such as mountains and molecules. On the other
hand, pains, itches and the specific subjective experience of a
colour (qualia) are ontologically subjective, meaning that their
mode of existence is mind-dependent. These entities exist only
insofar as they are experienced.

The same distinction exists concerning the status of our judge-
ments or claims about the world. The truth or falsity of a claim
can be settled as a matter of fact, independent of any individual's
feelings, attitudes or point of view. The statement, ‘Paris is the
capital of France’, is epistemically objective. Its truth can be
verified or falsified through historical evidence. The truth or
falsity of a claim, however, can depend on the attitudes, feelings
or preferences of the person making it. The statement, ‘Paris is
more beautiful than London’, is epistemically subjective. It is a
matter of taste or opinion, not a verifiable fact. Crucially, these
two distinctions are independent. As Searle (1995) notes, one
can make epistemically objective statements about ontologically
subjective entities. For instance, the statement ‘I am currently in
pain’ is a claim about an ontologically subjective state (the pain
itself), but the claim can be epistemically objective (it is a
verifiable fact that I am, or am not, in that state).

A moral judgement, such as ‘That distribution is unjust’, aspires
to be epistemically objective; its truth or falsity is not merely a
matter of personal taste but can be settled through reason, ev-
idence and shared principles. The challenge is thus to explain
the process that connects the ontologically objective features of
a situation—for instance, a measurable and verifiable disparity
in resource allocation—to an epistemically objective moral
claim about its fairness. This challenge is in line with a broader
shift in cognitive science towards understanding the mind as
embodied, embedded, extended and enactive (often termed 4E
cognition).2 In particular, according to Varela, moral under-
standing is not just the application of abstract rules, but a form
of skillful engagement with the world (Gallagher 2024). This
perspective, which is usually called enactivist ethics, emphasises
‘ethical know-how’—a situated, affectively engaged, and im-
mediate coping that characterises moral expertise (Hutto 2025).

However, although enactivist ethics provides a powerful philo-
sophical framework for understanding the embodied nature of
moral experience, like many other philosophical and psycho-
logical accounts (of morality and justice), it has often remained
at a high level of description. What has been largely missing is a
neurobiological mechanism that explains how a situation be-
comes ethically salient to an organism. The feeling of being
wronged, the physiological stress and the negative affect asso-
ciated with perceived unfairness are all ontologically subjective
states. We claim that this subjective experience is the critical
link between worldly facts and moral judgement. We argue
below that this experience is grounded in a physiological aver-
sion to unwarranted energy expenditure, a process mediated by
the brain's interoceptive and predictive processing systems. In
this way, our neurophysiological theory complements norma-
tive theories of justice by providing an explanation of the causal
mechanism that makes them psychologically and motivationally
effective.

To start with, social and affective neuroscience have indicated
that motivation for seeking justice has both an intuitive, heu-
ristic and fast component, as well as a slower and more delib-
erative one (Decety and Yoder 2017). At the same time, people
are differently motivated to seek justice, and the motivation to
do this on the part of oneself versus on the part of others appears
to be independent. These motivations may even be in opposi-
tion. In other words, there are both idiosyncratic differences in
people's propensity to engage in justice-seeking behaviour, as
well as their propensity to do this either on their own behalf, or
someone else's. Although neural correlates have been estab-
lished for where in the brain evaluations of fairness, justice and
moral judgement appear to be mediated (Ruff and Fehr 2014,
for a review), it is still unclear what drives activity in the rele-
vant areas.

To avoid biological reductionism, we propose a two-part model
of moral emotion that distinguishes its affective and cognitive
components. The neurophysiological mechanism of detecting
unwarranted energy costs accounts for the affective component
of our moral responses—the raw, visceral and ontologically
subjective feeling of wrongness that gives moral emotions their
motivational force. However, this raw affect is not, in itself, a
moral emotion like outrage or indignation. It is interpreted and
transformed into a specific moral emotion through a cognitive
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judgement about the situation, particularly a judgement about
the intentions of the agents involved. This cognitive layer,
mediated by processes such as Theory of Mind, explains how the
same underlying physiological signal can be experienced as
misfortune in one context and as injustice in another.

The main contribution of this paper is thus to propose an
embodied account of justice perception that explains how the
ontologically objective features of a situation (i.e., the uncom-
pensated energy costs imposed on someone) are translated into
epistemically objective moral judgements (i.e., the other is
acting unjustly). We argue here that the brain's predictive pro-
cessing and interoceptive systems register unwarranted energy
costs imposed by others as a salient, ontologically subjective
state of negative affect. This affective signal in turn provides the
motivational and phenomenological basis for the cognitive
judgement—mediated by Theory of Mind—that constitutes a
specific moral emotion, such as indignation or outrage. Our
naturalistic framework illuminates the embodied foundations of
justice without reducing moral judgement to neurophysiological
responses alone.

The remainder of this paper develops this account in six sections.
Section 2 establishes the fundamental premise that humans are
averse to energy expenditure, particularly when those expendi-
tures are unexpected. Section 3 explores how interoception—the
brain's monitoring of bodily states—mediates this aversion by
detecting energy expenditure and generating affective responses.
Section 4 distinguishes between different types of energy
expenditure, explaining why some forms are tolerated while
others trigger negative responses. Section 5 introduces the cen-
tral roles of agency detection and cognitive judgement in trans-
forming a negative affective state into a moral emotion. Finally,
Section 6 discusses how our account complements and illumi-
nates traditional intuitions about justice.

2 | The Physiological Basis of Our Aversion to
Energy Expenditure

Humans, like all other living organisms, have evolved to
conserve energy. This aversion to unnecessary energy expendi-
ture is rooted in our physiology. The body carefully regulates
energy through metabolic processes and ensures that we do not
waste resources on activities that do not contribute to our sur-
vival or well-being. All cells in the human body are dependent
on sufficient energy to maintain their structural integrity and do
their job, whether it be to protect the body as part of the im-
mune system, to inform the central nervous system about the
external world or to process that information in the brain to
make decisions. Hence, our behaviour, from cooperating so-
cially with others to calculating how much money we owe them,
is profoundly affected by energy.?

2.1 | Homoeostasis and Energy Conservation

The process of predictively maintaining the structure and
functions of cells is referred to as allostasis; the idealised state of
the cell being at its optimum function is called homoeostasis
(Cannon 1932). In practice, cells are continuously affected by

dynamic changes of the internal environment and are thus
seldom in homoeostasis for long. However, as long as the
changes are not too large and the supply of energy is sufficient, a
collection of feedback processes will cooperate to compensate
for the perturbations. This is easier to understand on the levels
of the organism as a whole: If you go into a cold shower, the
body will compensate for the drop in temperature by shivering,
whereas on a sunny day, the increase in temperature will be
compensated by sweating.

2.2 | Neurological and Hormonal Regulation

The brain, particularly regions like the hypothalamus, plays a
key role in monitoring energy reserves and signalling when
conservation is necessary (Kandel et al. 2021, ch 41). These re-
gions integrate with the nervous system of the gut, and hor-
mones such as leptin and ghrelin regulate hunger, satiety and
energy balance, influencing motivation and effort (Menzies
et al. 2013; MacCormack and Muscatell 2019). More specifically,
ghrelin is involved with hunger, whereas leptin contributes to
satiation (MacCormack and Muscatell 2019); both ghrelin and
leptin are active even in social contexts that are related to
allostasis. In other words, both hormones contribute to pre-
dicting energy-related outcomes that are affected by relations to
other people, such as social support and social status. Both loss
of social support and reduction of social status can, in this way,
be viewed as events that predict significant potential energy
deficits and tend to be strongly aversive.

It must be mentioned that humans are not universally resistant
to all forms of energy expenditure. There are instances when we
experience an intrinsic drive to engage in certain energy-costly
activities, even when these actions are not immediately moti-
vated by a clear, instrumental goal, such as exercising for the
purpose of improving health. This observation, however, does
not contradict the broader claim being made here. Our argu-
ment focuses on a fundamental physiological mechanism that
predisposes individuals to avoid unnecessary energy consump-
tion. Yet, the existence of such a mechanism does not preclude
the possibility that other physiological processes might, under
specific conditions, encourage energy expenditure (a classic
example is play behaviour, see, e.g., Takhvar 1988). A plausible
hypothesis is that the inclination to expend energy could be
linked to periods of energy abundance. In such conditions, an
increased tendency towards movement and activity might
confer an evolutionary advantage, either at the individual or
group level. For instance, in an environment with a large
amount of resources and minimal predation, animals that are
more inclined to move may benefit in several ways: They might
explore and colonise new areas more effectively, secure addi-
tional resources or maintain better physical health. When
considering the broader trajectory of evolutionary history, such
favourable conditions appear to have been the exception rather
than the norm. If this perspective is accurate, it follows that the
default biological tendency would be a stronger aversion to
energy expenditure than an innate drive towards it.

In this section, we considered the general aversion of the body
towards energy expenditure. To be able to avoid energy short-
comings though, the body needs to have a good picture of the
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present state of affairs. In the next section, we consider how the
body can sense and perceive its own state.

3 | Interoception: Sensing the Body's Energy State

Interoceptive pathways provide the brain with constant updates
on the body's internal state, including energy levels, stress in-
dicators (heart rate, breathing, etc.) and pain. This interoceptive
pathway, by translating metabolic states into neural signals,
provides the raw material for the affective component of our
emotional responses to injustice—the felt, negatively valenced
bodily state or ontologically subjective experience—that gives the
perception of being wronged its visceral power and motivational
urgency. The point of this in the context of emotions in general,
and moral emotions in particular, is that it is likely that even
abstract moral notions like justice are grounded in processes
going on in the body, and more specifically, processes having to
do with metabolism and energy availability. The reason for this
is that evolution often modifies already existing processes rather
than coming up with entirely new systems from scratch
(Jacob 1977). Metabolism is a fundamental and ancient biolog-
ical process (e.g., Craig 2002) that is directly linked to energy
and is a plausible candidate process for being co-opted by evo-
lution to be involved in more complex processes that involve
energy as well.

Social competition, cooperation and social support all involve
some form of energy accounting (Beckes and Coan 2011), and
interoceptive signals regarding predicted energy costs, like those
associated with threats or savings involved in cooperation and
support, are valuable information sources when making de-
cisions regarding, for example, fight or flight. However, this
innate grounding does not preclude the need for learning and
adaptation. Hence, processes related to moral notions, for
example, fairness and unfairness, can also be learnt through
interaction with others and immersion in a culture, com-
plementing the intuitive signals. In other words, there is an
intuitive aspect of feelings of injustice, the immediate recogni-
tion of a norm violation when somebody directly and unex-
pectedly harms you physically (Hamlin 2013). Things like
queueing rules in supermarkets may never even be spoken out
loud but will be learnt through observing and feeling others'
protests when someone violates the norm, for example, by
trying to skip the line.

Interoception serves as a bridge between physiological processes
in the body and cognitive processes by influencing emotions and
decision-making. In physical bodies, interoceptive information
from the body's internal sensors flows through the interoceptive
pathway (Craig 2002), which includes the spinal cord, the
brainstem, the thalamus and cortical areas like the anterior
insula (AI) and the anterior cingulate (ACC). As we will see
below, the latter two areas are particularly interesting for per-
ceptions of injustice and decisions to punish norm violators.
Inequity can have a direct and affective effect on a person, elic-
iting emotions like anger and resentment (Batson et al. 2007).
For example, if someone causes you physical pain by slapping
you, you might react immediately by becoming angry and
wanting to hit back; this kind of defensive reaction is fast and
does not involve a lot of consequence thinking. Higher-level

concepts like inequity and injustice, on the other hand, require
the integration of many interoceptive signals and may draw on
cognitive processes like memory (Goldinger et al. 2003) and
Theory of Mind (ToM; Young et al. 2007)—the ability to take the
perspective of another agent and make judgements based on the
perceived value system of that other.

On a physiological level, the infliction of harm on a person
activates that person's stress response. Fundamentally, the stress
response is closely connected to energy allocation since a
stressor is typically something that increases the body's energy
requirements for maintaining its integrity (Peters et al. 2017;
Sterling 2004). This happens through a complex coordination of
bodily processes, including a rise in cortisol and adrenaline
levels, which in turn speed up the heart and breathing and
draws on the body's energy reserves. Depending on the
circumstance, the stress response also primes the behavioural
system to either engage with or escape the stressor (both energy-
costly processes)—commonly referred to as the fight-or-flight
response. This behavioural readiness can manifest not only in
flight or direct aggression, but also in socially mediated forms of
engagement, such as punitive or protective actions. Such ac-
tions, though still energetically costly, extend the physiological
stress response into the social domain, where perceived threats
to social integrity (e.g., unfairness or harm to others) elicit re-
sponses aimed at restoring balance. For example, human tod-
dlers exhibit a readiness to punish anti-social agents even as
uninvolved third parties (Hamlin et al. 2011), and they show
expectations that others will intervene to protect victims (Ger-
aci 2021), suggesting an early emerging link between physio-
logical arousal, perceived injustice and social enforcement
behaviours.

Although organisms possess a fundamental drive to conserve
energy, our subjective experience of expending energy is not
uniformly negative. In the next section, we expand on the fac-
tors that differentiate negatively perceived energy costs from
positively or neutrally experienced energy investments.

4 | The Dual Nature of Energy Expenditure:
Positive Versus Negative Experiences

4.1 | The Aversive Nature of Uncompensated
Energy Costs

To briefly recap, allostasis ensures that the body predicts future
energy requirements relative to the current metabolic state. This
means that we can become more sensitive to a cost versus
payback calculus if we are hungry, but are more motivated to
spend energy if we feel well fed or that we will be sufficiently
compensated for any energy outlays.

The core idea in this section is that negative experiences tend to
arise from energy expenditure being perceived as uncompen-
sated, unexpected or forced. An example of a quintessential
negative experience is pain. Pain can be connected to metabolic
energy first via the pure metabolic cost of neuronal excitation in
the pain pathways (Waxman et al. 1999) and second via
engagement of the body's stress response. Pain typically signals a
threat to the body's integrity, as pain sensors (called nociceptors)
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are activated when tissues are harmed in various ways (Dubin
and Patapoutian 2010), and thus become in need of repair or
defence. In this sense, the energy expense is inherently negative
and draining (it opposes allostasis and growth processes).

Looking at the information signalling involved in pain and stress
from the perspective of predictive processing (e.g., Clark 2016;
Hohwy 2013), large prediction errors, such as those involved
when the body is hurt or attacked, might themselves be inher-
ently painful or aversive (Kiverstein et al. 2022). The nature of
how prediction errors are coded in the nervous system implies
that neurons become excited when prediction errors occur, and
neural excitation costs energy. This cost can thus be connected to
unexpected energy demands, that is, situations where the brain's
predictive system fails to anticipate costs, which leads to an
aversive mismatch signal. An unexpected injury would cause
such a signal, but so could potentially a social situation where, for
example, an unexpected violation of fairness would demand a
costly response in terms of protest or attack. Pain, stress and fa-
tigue are all felt through interoceptive pathways, indicating that
they are a substantial part of the raw negative valence
(Craig 2002).

4.2 | Energy Expenditure as a Tolerated Necessity
or Valued Investment

Despite our default aversion to energy costs, we often actively
seek them out through sports and play. Why might this be so?
Reconnecting to Section 2 above, there is sometimes an urge to
spend energy to return to homoeostasis. Similarly, motivation
can be strong to reduce classic motivational drives like hunger
and thirst, even if foraging for food and water can imply sub-
stantial effort. Foraging costs like this can be framed as necessary
expenditures driven by interoceptive deficit signals (i.e., hunger
and thirst).

When foraging is successful, there is also a reward waiting,
namely the pleasure of consummation when eating and drink-
ing. From an allostatic perspective, the positive experience of
reducing hunger or thirst can be linked to the intrinsic reward
of restoring homoeostasis. This makes the effort both tolerable
as a necessity to uphold life, but also a kind of valued invest-
ment when foraging is done on a full belly, so to speak. In the
latter case, it helps ensure that future needs will be met.

To clarify further, the positive experience of reducing funda-
mental drives like hunger can be divided into the reduction of
wanting food and the consummatory liking of eating (Kringel-
bach 2010). ‘Wanting’ and ‘Liking’ are technical terms that
involve complementary brain systems, namely the dopamine
system and the opioid system. The dopamine system can be
thought of as being responsible for seeking out and approaching
food, whereas the opioid system is responsible for initiating,
maintaining and ending the process of eating (Le Merrer
et al. 2009). In the current context, the relevance lies in the ca-
pacity of both systems to modulate the energy involved in
neuronal activation by changing neuronal activity thresholds
(dopamine; Beaulieu and Gainetdinov 2011) and being associated
with low-arousal positive states and post-consummatory ‘calm’
modes (opioids: e.g., Gosnell and Levine 2009; Kringelbach 2010).

4.3 | Interoception Modulated by Expectation and
Meaning

Although energy expenditure can be similar while being expe-
rienced in completely opposite ways—negative when unex-
pected or forced, positive if intrinsically motivated—context and
prediction clearly modulate which one it will be. In other words,
how does the brain differentiate the cost of work during forced
labour versus voluntary exercise? Or the stress of a surprise
attack versus the anxious excitement before a competition?

We propose that top-down cognitive appraisal, integrating ex-
pectations, perceived control and perceived fairness or mean-
ingfulness of the task, modulates interoceptive signals associated
with energy expenditure. That is, the overall meaning of the
interoceptive signals affects whether the signals are subjectively
experienced as positive or negative. More concretely, the brain
produces different predictions depending on its appraisal, radi-
cally changing what produces costly prediction errors, and
whether prediction errors are tolerated as necessary, valued as
investment or welcomed as contributing to a greater cause,
rather than abhorred as unfair and unjust. This modulatory role
of cognition is critical for understanding moral emotions, where
a specific cognitive judgement about an agent's intentions can
transform the very same affective signal from an experience of
mere loss or misfortune into one of injustice, a process we will
elaborate on in the following section.

To summarise, we can experience energy costs as neutral or
positive if they are appraised as necessary, as an investment or if
we have excess energy that needs to be spent. When we do
experience them as negative, it is often because mitigating fac-
tors like expected compensation, control or inherent meaning
are absent. In the next section, we will go further into two
specific forms this negative experience can take in contexts that
are relevant to fairness and justice.

5 | The Two Forms of Negative Energy
Expenditure and Their Emotional Consequences:
Nonagentic Loss Versus Perceived Intentional
Injustice

In the preceding sections, we established that humans exhibit a
general aversion to energy expenditure, particularly when it is
imposed unexpectedly or without compensation, resulting in a
negatively valenced, ontologically subjective experience. This
section develops a necessary distinction in how these negative
experiences are structured into specific emotions. To achieve
this, we follow Solomon's (1988) theory of emotion, according to
which an emotion is not merely a passive feeling but a form of
active, evaluative engagement with the world. An emotion is
constituted by both an affective component (the feeling or phys-
iological sensation) and a cognitive component (an evaluative
judgement about the situation). The physiological processes
described thus far—the interoceptive detection of an unexpected
energy cost—again provide the ingredients for the affective
component. This section explains the cognitive component: the
judgement that transforms the raw affect into either a nonmoral
negative emotion, like frustration, or a specific moral emotion,
like outrage. The key variable in this transformation is the
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perceived cause of the energy cost, specifically whether it is
attributed to an intentional agent.

51 | Negative Expenditure via Nonagentic
Causes—Loss, Futility and Misfortune

For the purpose of the current work, we define ‘non-agentic
causes’ as including misfortune, disappointment due to imper-
sonal circumstances, systemic barriers perceived as difficult but
not personally malicious or failing to achieve a goal despite per-
sonal effort (i.e., futility). These are causes that can be attributed
to bad luck, environmental difficulties, one's own limitations and
so on, rather than active opposition and malice from another
agent. In these instances, the negative affect stemming from the
unexpected energy cost is present, but the specific cognitive
judgement of intentional, compensable harm is absent.

The prediction errors generated by these impersonal forces thus
relate to how predictable the environment is, how probable it is
in general to attain the specific goal and how probable it is for
you to attain the goal (i.e., your self-efficacy). Hence, in these
cases, there is no betrayal of social trust or of any fairness
norms. Consequently, the typical emotional response to any
setback tends to be nonmoral negative emotions, like frustra-
tion, sadness and disappointment. For example, a farmer whose
crops are destroyed by a hailstorm experiences a significant and
unexpected energy loss. The interoceptive signals of this loss
generate a negative affective state. However, because the cause
is nonagential, this affect is structured by a cognitive judgement
about misfortune, not injustice. The resulting emotion is
sadness or despair, not outrage.

The behavioural consequences of these nonmoral negative
emotions may include efforts to learn from mistakes, change
strategy, alter the goal or adapt to the circumstances. If the odds
of success are perceived as too low, resignation may also be an
outcome. But in general, there tends to be no moral condem-
nation or demand for punishment directed at any specific entity.
The experience is unfortunate, but it is not an injustice. This
highlights that the physiological response to an energy cost is a
necessary but not sufficient condition for a moral emotion.

5.2 | Negative Expenditure via Perceived
Intentional Imposition—Perceived Injustice

In contrast to the previous section, we define ‘intentional impo-
sition’ to include the perception of an agent as deliberately
imposing a cost (or preventing a deserved gain) without justifi-
cation or adequate compensation. This includes theft, deception,
coercion, exploitation, betrayal or the unfair harm caused by
another’s action or deliberate inaction. In these circumstances,
the interoceptive signal of an unexpected energy cost is the ‘stress’
(the affective component). The cognitive judgement, mediated by
Theory of Mind (ToM), that this cost was imposed by a malicious
agent for unjust reasons, is the ‘outrage’ (the cognitive compo-
nent). Together, they form the complete moral emotion.

The role of ToM is to facilitate the cognitive appraisal or
Jjudgement that constitutes the emotion. This judgement is not

something that follows the feeling. It is the cognitive act of
judging that one has been intentionally and unfairly harmed
that structures the negative feeling as the specific emotion of
indignation or outrage. The prediction errors in these cases are
not about the physical environment but about violations of ex-
pected social norms, fairness, trust and the predicted behaviour
of the other agent—that is, they are specifically social prediction
errors. The emotional responses are qualitatively different from
nonagentic cases and include distinctively moral emotions such
as resentment, indignation, outrage or contempt, which are
elicited in response to perceived unfairness, power abuse or
betrayal (Haidt 2003). Although nonmoral emotions are re-
sponses to harm qua harm (like sadness), moral emotions are
responses to compensable harms—an earthquake cannot
compensate for the damage it inflicts, but a human agent can.

Behaviourally, these negative moral emotions motivate de-
mands for justice, accountability, punishment, retribution or
compensation.* There is a motivation to confront or avoid the
perpetrator, to protest, make demands or withdraw social sup-
port. This behaviour together reinforces the moral characteris-
tics of the event and contributes to the development and
enforcement of social norms and judicial systems such that
future transgressions become less likely.

This distinction between the raw affective component and the
structuring cognitive judgement maps directly onto a key debate
within the enactivist theory concerning the relationship between
immediate, ‘contentless’ bodily coping and ‘contentful,” deliber-
ative reasoning (Hutto 2025). Our model provides a neurophys-
iological account of this integration. The initial interoceptive
signal—the detection of an unexpected energy cost—represents
the immediate, pre-reflective, contentless bodily coping that
Varela identified. It is the raw, visceral feeling that something is
wrong. However, this signal alone is insufficient for a full moral
judgement. The second stage of our model—the ToM-mediated
cognitive appraisal of intentionality—provides the contentful
layer. This cognitive act structures the raw affect into a specific,
justifiable moral emotion (e.g., indignation) and forms the basis
of an epistemically objective claim (‘That was unjust’).

5.3 | The Decisive Role of Attributed
Intentionality—Theory of Mind

The distinguishing factor between the two types of negative
experience described above is the perceived presence of inten-
tionality, not the magnitude of the energy cost. Even a large
setback in effort versus gain, such as when a newly built house
is damaged due to an intense storm, will sooner elicit sadness
over the loss rather than indignation. Conversely, a slight, like
withholding a small amount of payment or refusing to pay up
for lunch, can produce intense resentment if the victim per-
ceives significant ill intent (rather than justifiable ignorance,
say) as the cause. The energy cost of the latter may be minor, but
the cognitive judgement of intentional harm transforms the
experience into a moral violation.

In this way, ToM acts as a cognitive switch, toggling the inter-
pretation of an energy cost from a ‘loss’ or ‘misfortune’ to an
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‘injustice’ or ‘violation’. Although both interpretations involve
negative valence, only with the attribution of intentionality does
the negativity become a moral issue. Furthermore, once this
switch has been made, it opens the door for additional moral-
isation regarding blame (who was the culprit), responsibility
(who must make amends) and social judgement (e.g., will group
membership and social support be withdrawn?).

To summarise, energy costs may be evaluated negatively inde-
pendent of their perceived causes, but they are associated with
qualitatively different emotions depending on whether those
causes involve intentionality and agency. In the latter case, ToM
may act as a switch, changing the interpretation and subsequent
behaviour to involve moralising and activating concepts such as
fairness, blame and responsibility. The heightened negative
valence and specific moralised emotions elicited by perceived
intentional harm point towards a deeper functional significance.

6 | Discussion
6.1 | Taking Stock

In this work, we have presented an account of how humans
perceive injustice through a mechanism that transforms basic
biological energy conservation instincts into complex moral
judgements. The theory proposes a two-part (affective + cogni-
tive) model that connects different levels of analysis. The central
insight of our theory is that violations of fairness feel deeply
wrong because they register physiologically as threats to our
energy resources. This provides the affective force and motiva-
tional urgency for our moral responses. This process begins with
the interoceptive detection of an unexpected or uncompensated
energy cost, which generates a negatively valenced, ontologically
subjective state.

However, our theory is nonreductionist. This raw affective
signal does not, on its own, constitute a moral experience. A
higher-order judgement, mediated by Theory of Mind, provides
the cognitive structure of a moral emotion, which appraises the
cause of the energy cost. When this cost is attributed to the
intentional and unjustified actions of another agent, the raw
negative affect is transformed from an experience of simple loss
or misfortune into a specific moral emotion like indignation or
outrage. This critical cognitive switch transforms what could
have been a personal problem into a moral violation, generating
justice-seeking behaviours like confrontation, punishment or
norm enforcement. This two-part model grounds the experience
of justice in the concrete reality of embodied existence while
simultaneously accounting for the central role of cognitive
appraisal, cultural learning and social context in shaping our
moral judgements.

The emotional and punitive responses to injustice described in
our physiological account have likely been evolutionarily
selected for their benefits in facilitating cooperation. Many
scholars highlight that the emotional urge to punish wrongdoers
is probably a hardwired instinct that evolved because it effectively
supports strategies like deterrence, even if we do not consciously
calculate the consequences every time we feel it (Carlsmith
et al. 2002; Hoffman and Goldsmith 2004; Gintis et al. 2008).

Natural selection may have programmed us with a retributive
instinct because that instinct leads to behaviours that maintain
social order. The reflex to defend against an attacker by means of
aggression has a deep evolutionary history and appears to go
beyond humans and even mammals (Thomas et al. 2015). Many
species, from insects (Wenseleers and Ratnieks 2006) to fish
(Bshary and Grutter 2005), demonstrate behaviour similar to
second-party punishment—the retaliation of an insulted party
against a violator. Since exploitation can trigger punishment
(Dong et al. 2022), and people show an aversion to being exploited
(Carpenter and Dolifka 2017), this points to strong evolutionary
pressures to conserve energy and defend against uncompensated
energy costs (Ledoux 2021; Cushman 2014). Second-party pun-
ishment may thus have emerged as a solution to this problem
(Haidt 2007; Hamilton 1964a, 1964b; Trivers 1971).

Third-party punishment (3PP), where an individual who is not
directly affected by a violation still engages in punitive action,
may have grown from second-party punishment (Bellucci
et al. 2020; Buckholtz and Marois 2012; Marlowe 2009; Marlowe
et al. 2011). The propensity for 3PP is observed even in toddlers
(Hamlin et al. 2011; Geraci 2021) and reflects an early evolved
capacity to perceive and act on such imbalances. By spreading
the burden and risk of punishment across the group, 3PP con-
tributes to upholding social norms that inhibit costly social
transgressions. This behaviour can be traced to individual urges
that have likely been selected for their deterrence value (Carl-
smith et al. 2002; Gintis et al. 2008; Hoffman and Gold-
smith 2004; Haselton and Buss 2009).

Retributive motivations may reflect a ‘hardwired’ solution to the
collective action problem of enforcing norms: Natural selection
favoured individuals who risked immediate energy expenditures
to punish transgressors, thereby securing long-term group
benefits (Haselton and Buss 2009). The long-term fitness bene-
fits of punishment—reduced conflict, maintenance of group
cohesion and deterrence of future harm—outweigh its imme-
diate physiological and energetic costs. Moreover, because
reputation is a crucial resource in primate social systems
(Manrique et al. 2021), enforcing norms through punitive or
protective action helps defend one's standing in ways almost as
vital as defending one's own bodily integrity (Jordan et al. 2016).

6.2 | Applications to Philosophical Intuitions
About Justice

Having established the physiological mechanism, we can now
examine how our account aligns with, and illuminates, widely
held philosophical intuitions about justice. This analysis dem-
onstrates that the energy-based framework not only explains the
psychological experience of injustice but also provides a natu-
ralistic foundation for normative principles that philosophers
have long recognised as central to justice.

6.2.1 | Justice as Conflict Resolution and Entitlement
Allocation

A fundamental intuition held by many philosophers is that
justice becomes salient when individuals or groups make
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competing claims to resources, freedoms or opportunities
(Rawls 1971; Nagel 2005). When resources are abundant or
goals are aligned, the relevance of justice often diminishes
(Hume 1975, 183-184). Our theory captures this by defining
injustice as the intentional imposition of unexpected or un-
compensated energy costs by one agent onto another. When
someone's freedom or access to resources is restricted, the
affected person must expend extra energy—emotionally, phys-
ically or economically—to cope with the deprivation or restore
what was lost. This unequal distribution of energy burdens,
imposed without consent, triggers the experience of injustice.

For instance, being denied a job due to discrimination (an
ontologically objective event) forces the individual to expend
more energy seeking alternative employment or challenging the
injustice. This unchosen and uncompensated energy burden is
registered via interoception as a negative affective state (an
ontologically subjective experience). When this state is cogni-
tively appraised as stemming from an intentional, discrimina-
tory system, it forms the basis for an epistemically objective
judgement that the situation is unjust. Conversely, in conditions
of abundance or cooperation, where energy costs are shared,
there is no involuntary transfer of energy burdens, and justice is
less likely to be a primary concern. The invocation of justice
thus emerges precisely when relational imbalances in energy
costs arise.

6.2.2 | Justice as Equal Treatment in the Absence of
Relevant Differences

One common philosophical principle holds that justice re-
quires treating people equally when there are no morally
relevant differences between them (Sen 1980; Cohen 1989;
Dworkin 2000).”

This principle is especially important in distinguishing between
inequalities that arise from luck—things beyond a person's
control, such as race, gender or inherited wealth—and those
that stem from personal choice. The former is generally seen as
unjust and deserving of corrective measures, whereas the latter
can be accepted as fair. The theory presented here understands
these inequalities in terms of discrepancies in the amount of
effort required to achieve the same results. When individuals are
treated unequally due to morally irrelevant factors, they are
forced to expend significantly more energy to reach the same
goals as their more advantaged counterparts.

This process can be analysed with the current framework in the
following way. Unequal treatment based on factors like race or
gender imposes an ontologically objective and uncompensated
energy cost on disadvantaged individuals. They must exert more
effort to overcome implicit bias or institutional barriers. The
ontologically subjective experience of this physiological burden
(e.g., stress, fatigue), when cognitively appraised as stemming
from an agential cause, broadly construed, forms the basis for an
epistemically objective judgement that the treatment is unjust.
In contrast, when a discrepancy in energy cost is expected due to
a relevant difference in merit or choice, it is not considered
unjust. Legal and institutional commitments to equal treatment
can thus be seen as practical tools for ensuring that no group is

forced to carry an unfair share of the social and economic en-
ergy burden.

6.2.3 | Power, Status and Justice

In complex societies, the institutionalised system of command
and control, which is necessary for large-scale cooperation,
inevitably creates hierarchies because some people become
more powerful or more respected—that is, they have higher
status (Fiske et al. 2016). According to Blader and Chen (2012),
power and status hierarchies can be distinguished based on how
they influence justice behaviour in individuals who possess
either of these attributes. They conducted experiments to
examine the impact of power and status on people's enactment
of distributive and procedural justice. Their studies showed that
having power generally has a negative impact on how people
practice justice towards others, whereas status tends to have a
positive effect on justice behaviour. The model of justice pre-
sented in this paper provides a straightforward explanation for
this discrepancy.

One key observation is that having power allows individuals to
delegate energetically costly tasks to others without having to
reciprocally take on those energy burdens. As Blader and Chen
observe, power shifts attention to the self and one's own goals,
making people more likely to see others as tools to achieve those
goals. In other words, people with power become less inclined to
focus on the energy others must spend to support their interests.
This reduces the likelihood of justice behaviour in practice. In
contrast, status depends more on others—you cannot confer
status on yourself. To gain status, people must pay attention to
the needs, goals and energy levels of others instead of bossing
them around. The interaction between power and status sug-
gests that individuals motivated by both, or primarily by status,
are more likely to act justly. Conversely, those with power but
low status may be more prone to unethical and unjust behaviour
(Fast et al. 2012).

6.2.4 | Conservative Versus Reformist Aspects of Justice

There is another important philosophical intuition that distin-
guishes between two aspects of justice: one that conserves
existing rights and norms and one that pushes for reform based
on ideal principles (Sidgwick 1874/1907; Raphael 2001). Our
framework offers a naturalistic explanation for this tension by
framing it in terms of energy costs. Established norms and in-
stitutions create social stability in which individuals develop
routines and expectations that minimise energy expenditure.
Any reform, even when meant to make the system fairer, comes
with new energy costs for those who are used to the old ways.
These costs might include learning new rules, adapting to
different roles or adjusting to shifts in power dynamics. As a
result, people often resist reform not necessarily because they
oppose justice in principle but because change requires effort,
uncertainty and potential loss of previously enjoyed advantages.

However, the same framework also explains why reform is often
demanded in the first place. Existing institutions may themselves
be perceived as structurally unjust if they allocate energy burdens

8 of 13

Journal for the Theory of Social Behaviour, 2026

85U80|7 SUoWWID aAITeaID) a(qed!|dde sy Aq peusenob afe saoe O ‘@SN JO Sa|nJ 10} Areiqi 8uluO AB3]1\ UO (SUOTIPUCO-PpUB-SWBI/0D" AB | 1M ARe1g 1 U UD//:SdNY) SUONIPUOD pue swie | 8yl 88 *[9202/T0/60] uo Ariqiqauluo A8|IMm ‘0-4a 1deoey 8010AU| 1faH 211and JO simisu| ueiBemuioN Aq 22002 GsH/TTTT 0T/I0p/woo 8|1 Areiqipuluo//sdny wolj pepeojumoq ‘T ‘9202 ‘vT6S89YT



unequally. Marginalised groups—such as women, racial minor-
ities or people with disabilities—often have to bear extra phys-
ical, emotional or financial burdens just to compete on equal
terms. This can mean dealing with discrimination, pushing
through accessibility challenges or coping with constant micro-
aggressions. From this perspective, the call for reform is a call to
equalise these energy costs across all members of society. The
conservative impulse reflects the tendency to minimise energy
expenditure by maintaining familiar systems, whereas the

reformist impulse reflects the recognition that current systems
may impose unfair energy burdens on certain groups. Both are
grounded in the same underlying concern with energy allocation,
but they focus on different aspects of the problem.

Our account operates simultaneously at biological, psychologi-
cal, social and moral levels, showing how they are related
without reducing any level to the others. At the biological level,
we have energy conservation mechanisms and interoceptive

Energy Conservation

The biological starting point where humans have evolved to conserve energy through allostasis
and homeostasis, monitored by the hypothalamus and regulated by hormones.

Interoceptive Monitoring

Internal sensors detect energy expenditure, stress, and pain, sending information through neural
pathways to key brain regions, such as the anterior insula and anterior cingulate cortex.

Energy Expenditure Evaluation

The brain evaluates whether energy costs are compensated, expected, and voluntary, with

prediction errors generating aversive signals.

Positive/neutral experience

Negative

assessment

Tolerated or valued energy
investment

Theory of Mind Switch

The crucial component that determines whether negative energy costs are attributed to natural
causes or intentional actions by other agents.

Non-Agentic Pathway
Natural causes. Accidents. Misfortunes
Emotions: Sadness. Frustration. Disappointment

Responses: problem-solving. Adaptation.

Agentic Pathway
Intentional actions by other agents
Emotions: Moral outrage. Anger. Resentment

Responses: Justice-seeking behaviours

Moral Emotions & Behaviours

Specific responses including confrontation, punishment seeking,
social withdrawal, norm enforcement, and demands for accountability.

Deterring future vi

lations, reinforcing social norm

Evolutionary Functions

maintaining

cooperation, and enabling large-scale social coordination.

FIGURE 1 | The embodied cognitive mechanism of justice perception.
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monitoring systems that evolved to help organisms manage
their metabolic resources. At the psychological level, we have
emotional responses and cognitive processes that evaluate social
situations in terms of energy costs and benefits. At the social
level, we have norms and institutions that regulate cooperation
and conflict. At the moral level, we have principles of justice
that guide individual and collective action (Figure 1).

6.3 | Merits, Limitations and Future Directions

The account presented here offers a way of linking several phe-
nomena typically associated with justice to underlying physio-
logical and motivational processes. It suggests that the physical
discomfort often reported in response to unfair treatment may
reflect embodied mechanisms for detecting uncompensated en-
ergetic demands. It also helps make sense of why people are
frequently willing to incur personal costs to rectify perceived
injustices. Although patterns of justice concern appear cross-
culturally widespread, our framework accommodates variation
in their specific norms and practices by treating them as context-
sensitive calibrations of a shared underlying system. By tracing
normative intuitions to evolved psychological mechanisms, this
account may also contribute to clarifying the relation between
descriptive and normative dimensions of moral life.

However, the energy-based approach has several limitations.
First, although the theory provides an account of the affective
basis of justice perception, it does not, by itself, determine the
specific normative content of the cognitive judgements. The
principles that define what counts as a ‘just’ or ‘unjust’ impo-
sition of costs are heavily shaped by culture, social learning and
explicit reasoning. Second, it is currently unclear how the en-
ergy costs of individuals or groups can be precisely estimated
and quantified; without such input, applying the framework
remains challenging. Third, some aspects of justice may involve
considerations that go beyond energy allocation, such as sym-
bolic recognition, dignity or respect, which cannot be easily
reduced to energy terms. Fourth, the theory may struggle with
cases where justice requires actions that are energetically costly
but morally necessary, such as truth-telling that harms re-
lationships. Finally, the framework may not fully capture the
complexity of distributive justice, particularly in cases involving
competing principles of need, merit and equality.

These limitations suggest several directions for future research.
First, empirical studies could test specific predictions of the
energy-based account, such as whether physiological measures of
energy expenditure correlate with judgements of injustice. Sec-
ond, philosophical work could explore how energy considerations
interact with other moral values and principles. Third, cross-
cultural research could examine how universal energy-based
mechanisms interact with culturally specific justice norms.

7 | Conclusion

This paper has presented a physiological account of justice
perception that grounds moral experience in embodied cogni-
tion and evolutionary history. By showing how energy conser-
vation mechanisms give rise to justice concerns, we provide a

naturalistic foundation for moral intuitions while preserving
their motivational force and normative significance. Our ac-
count integrates insights from biology, psychology and philos-
ophy to offer a framework for understanding how humans
perceive and respond to injustice. The proposed two-part model
explains how ontologically objective features of the world are
translated, via an ontologically subjective affective experience,
into epistemically objective moral claims. Although the theory
has limitations and requires further development, it provides a
framework for understanding one of the most fundamental as-
pects of human moral experience.

The approach suggests two important conclusions about the
relationship between scientific and moral understanding. First,
scientific explanations of moral phenomena need not be
reductionist. Our account shows how moral experiences can be
both genuine features of human life and products of natural
physiological processes. The fact that justice concerns have
biological foundations does not make them less real or less
important; it helps explain why they are so central to human
experience. Second, moral philosophy and empirical science can
be mutually informative. Understanding the physiological
mechanisms underlying justice perception can inform moral
and political theory by clarifying what kinds of social arrange-
ments are likely to be experienced as just or unjust. Conversely,
the philosophical analysis of moral concepts can guide empirical
research by identifying the phenomena that need to be
explained and the conceptual distinctions that matter for un-
derstanding them. Ultimately, by grounding moral experience
in the biological imperatives of energy regulation and the
cognitive complexities of social appraisal, our framework offers
a new way to understand one of the most fundamental aspects
of human moral life and also provides a concrete, naturalistic
foundation for the core insights of enactivist ethics.
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Endnotes
! See Searle (1995).
%See Shapiro and Spaulding (2025).

3 Barrett (2017) makes the analogy more broadly to a body budget which
is credited by eating, sleeping and other growth-oriented processes, but
debited by stressful events like trying to escape danger, fighting or
giving public presentations.

“For an interesting account regarding the connection between these
affective states and punitive behaviour, see Yang et al. 2024.

>This is, however, consistent with the experimental work, showing that
people prefer inequality in the distribution of benefits when it is based
on merit (Marshall et al. 1999; Konow 2001).
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