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CONSEQUENCE OR DUTY? AN FMRI STUDY OF INTUITIVE AND
COUNTERINTUITIVE MORAL JUDGEMENT

Introduction

Philosophical discussion and ethical practice give great weight to moral judgements that
appear intuitive—strongly and immediately compelling to most people. Recent empirical
research into the psychological and neural underpinnings of morality has similarly
highlighted the role of automatic affective responses in generating moral judgement (Haidt
2001). An important strand of this research has focused on moral dilemmas where subjects
must choose, for example, whether or not to kill one person in order to save several. To
choose to sacrifice the person is to choose in line with the utilitarian aim to maximize
aggregate welfare, whereas to refuse to do so is to accept a deontological constraint that
forbids intentionally killing someone even at great cost to others. Neuroimaging studies
employing such ‘personal’ dilemmas found that they are associated with greater activation in
affective areas such as the posterior cingulate cortex, the medial prefrontal cortex, and the
amygdala, as well as the superior temporal sulcus, an area associated with social cognition
(Greene 2001). However when subjects made utilitarian choices in ‘difficult’ personal
dilemma, greater activation was repotted in the anterior cingulate cortex, an area associated
with cognitive conflict, and the anterior dorsolateral prefrontal cortex and the inferior
parietal lobes, areas associated with cognitive processing (Greene 2004). These findings have
suggested a dual-process model of moral judgement on which subjects making deontological
judgements are driven by a prepotent affective response not to ditectly harm others, whereas
subjects making utilitarian judgements are able to overtide this emotional response and
utilise cognitive processes to make a reasoned choice (Greene 2004). Subsequent studies
have supported this model by showing above normal rates of utilitarian judgement in
conditions associated with impaired emotion such as frontotemporal dementia (Mendez
2005) and damage to the ventromedial prefrontal cortex (I oenigs et al. 2007).

There is however a critical limitation to these studies. They have focussed only on a narrow
range of dilemmas where the utilitarian choice conflicts with the duty not to harm. The
maximization of welfare, however, can also conflict with other duties, e.g. not to break
promises or to respect others’ autonomy (Ross 1930/2002). Indeed, there are cases where it
is the deontological choice that appears strongly counterintuitive, as in Kant’s claim that
lying is forbidden even to prevent murder (Kant 1797). Existing research thus prematurely
links deontological judgements with intuitive affective responses, and utilitarian ones with
cognitive processing. In order to clarify the relation between emotion, intuition, and
utlitarian and deontological judgements, it is essental to also examine moral dilemmas
where the utilitarian choice appears intuitive.



To this end, and in order to overcome flaws in the dilemmas used in previous studies
(Kahane & Shackel 2008; Moore et al. 2008), we asked professional ethicists to construct a
battery of moral dilemmas that included both personal dilemmas and other types of conflict
between utilitarian and deontological choice. The options in these dilemmas were ranked for
their intuitiveness, where 'Intuitiveness' was defined as the option chosen by 12 or more of
18 independent judges. Dilemmas whete accordingly divided into ones where duty is
intuitive (DI) and ones where consequence is intuitive (CI). As expected, most DI dilemmas
involved a conflict between utilitarian choices and the duty not to harm, of the kind
employed in previous work, such as the footbridge dilemma where one must decide whether
to push a person to certain death to prevent five being run over by a train, whereas CI
dilemmas typically involved conflict between the better outcome and other kinds of duties,
such as duties to be honest, keep promises, and respect others’ autonomy.

Hypotheses

(1) In line with prior work, we hypothesized that in DI dilemmas the intuitive deontological
response would be associated with greater activation in areas associated with affect (the
temporal lobe, the superior temporal sulcus (STS), and the amygdala), whereas
counterintuitive utlitarian responses would be associated with areas relating to cognitive
conflict (the anterior cingulate cortex (ACC)) control (the dorsolateral prefrontal cortex
(DLPFC) and cognition (the parietal lobe).

(2) Greene’s dual-process model suggests the hypothesis that in CI dilemmas the utilitarian
choice will be associated with cognitive processes (as previously observed in
‘impersonal’” dilemmas) whereas the minority that chooses the deontological option will
be characterized by atypical emotional responses. By contrast, we conjectured that
intuitive judgements would be associated with activation in affective areas and
counterintuitive judgements with cognitive conflict, greater difficulty and longer reaction
times, whether ot not the judgement is utilitarian or deontological.

(3) We therefore hypothesized that in CI dilemmas, a reverse pattern will be observed:
stronger affect will be associated with utilitarian choices and cognitive conflict, greater
difficulty, and longer reaction times with deontological ones.

(4) Furthermore, given that in CI dilemmas the intuitive choice involves a response to the
prospect of harm to others, we also conjectured that intitively utilitatian choices would
be distinctly associated with activation in brain areas associated with social cognition
and empathy.

Results and Discussion

Inwuitive vs. counterintuitive choices

As predicted, intuitive choices in both types of dilemma were associated with greater
activation in areas associated with emotion and social cognition (temporal lobe, STS, the
orbitofrontal cortex). We did not, howevet, find difference in amygdala activation as in some
priot studies. This supports a connection between intuitiveness and affective processing, and
a tie between affective response and utilitarian choices in dilemmas where such choices are



intuitive. Somewhat different areas, however, were activated in CI and DI dilemmas,
suggesting that each intuitive response recruited somewhat different emotonal and social-
cognitive processes. Moreover, intuitive choices were also associated with activaton in areas
involved in working memory and cognitive processing, such as the VLPFC/DLPFC and
parietal lobe, suggesting, contrary to earlier reports (Greene 2008) that intuitive choices are
not wholly affective but rather involve a mixture of affect and cognition.

Also as predicted, counterintuitive choices were associated with activation in areas known to
identify cognitive conflict (the dorsal ACC). Unlike Greene (2008), we did not find activation
in the DLPFC in either counterintuitive choice. Instead, we found activation in the rostral
ACC (known to be involved in dealing with specifically emotional conflict) and the
ventrolateral PFC (associated with response change). This indicates that the emotional
response found in intuitive choices was also present in counterintuitive ones, but overcome
to produce 2 different choice. Counterintuitive choices are thus not on the whole due to
absence of such a response.

Furthermore, counterintuitive choices were not exclusively cognitive but also associated with
activation in affective areas, albeit to a lesser degree than in intuitive choice, suggesting that
any sharp division between affective and cognitive processing is oversimplistic.

Counterintuitive choices were associated with greater difficulty ratings, as predicted, but not
with longer reaction times. This suggests, somewhat surprisingly, that difficulty reflects
greater effort, and perhaps lower confidence in one’s choice, but not a need for longer
deliberation/processing to arrive at a decision. (This is in contrast, for example, with what
we find in Stroop-style tasks, where cognitive conflict /5 associated with longer reaction
titnes.)

Both Greene (2008) and Moore (2008) did not find that reaction time is generally longer for
‘utilitarian’ choices (though these choices may not correspond to counterintuitive choices in
our sense). Greene (2008) did find that cognitive load increased reaction times for ‘utilitarian’
choice only for those who made less frequent ‘utilitarian’ choices. It had no effect on
reaction time times for those who were more strongly inclined to make such choices.

This suggests that greater cognitive conflict and difficulty might be associated with a strong
disposition to intuitive judgement, perhaps due to a strong affective pull. Subjects in whom
this affective pull is weaker do not find counterintuitive choices as difficult, whereas perhaps
in other subjects this pull is so strong that no conflict arises, and the intuitive choice stands
unopposed.
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Figure 1. Brain regions that displayed significant increases in activity during intuitive compared to
counterintuitive moral judgements (pooled across decigions for ‘consequence’ and ‘duty’, p< 0.001 uncorrected
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Figure 2. Brain regions showing a significant increase in activity during counterinluitive compared to intuitive moral

judgements {pooled across decigions for ‘consequence’ and ‘duty’; p< 0.001 uncorrected

Inruition and emotion

Intuitions are immediate focused responses disposing people to make certain kinds of moral
judgements. Such immediate responses can be naturally understood to involve emotion and
there is evidence that manipulation of a person’s emotion can influence such immediate
moral judgements (Wheatley & Haidt 2005; Valdeloso et al 2005). Intuitive responses,
however, might also involve complex unconscious computation and it may thus be
misleading to contrast them with cognitive processes (Cushman et al. 2006).

The association we found of greater activation in affective areas with intuitive judgement
may be partly explained as due to greater activation observed in areas involved in theory of
mind, social cogpition and empathy. Increased emotion might simply be a natural
consequence of greater appreciation of others’ point of view (see Woodward and Allman
2007).

Intuitive and counterintuitive judgements might be generally associated with different
imaginative responses to the presented scenario. When subjects choose consequence in DI
dilemmas, they might be responding to the more abstract fact that saving five lives is better
than saving one, whereas when they choose duty they might be more vividly imaging the



violent act they will need to be engaged in, evoking strong negative emotions and revulsion
(Blair 1995). Similarly, whereas in choosing consequence in CI dilemmas a subject is being
more strongly responsive to another’s welfare-—requiring perspective taking and more vivid
empathetic imagination of the consequences of sticking to a moral rule—choosing duty only
requires retrieval of a familiar social rule {e.g. ‘Do not lie’) and its application to the present
situation, hence involving focus on one’s own act (and what it would be like to e.g. lie or
break a promise) and not to the perspective of the other person.

Deontological versus utilitarian judgement: emotion and cognition

Previous work, which focused on dilemmas similar to our DI dilemmas, has suggested an
association between deontological judgement and emotion, and utilitarian judgement and
cognition (Greene 2001, 2004, 2008; Koenigs 2007). Our study, which includes a wider range
of dilemmas, does not support this as a general contention. Even in DI dilemmas, both types
of choice seemed to involve a mixture of emotion and cognition, with deontological choices
indeed associated with greater activation in affective and social cognition areas. However the
findings for CI dilemmas show this association to be due to the intuitiveness of the choice,
not its deontological character. In CI dilemmas we observed exactly the reverse outcome,
with the ‘utilitarian’ choice associated with greater activation in affective and social cognition
areas.

Our findings in CI dilemmas indeed correspond to a traditional understanding of the
distinction between deontological and utilitarian moralities, where utilitarianism is associated
with an empathetic emotional response to others’ suffering, and deontology with a resistance
to such impulses and rigid adherence to strict rules that focus on the agent’s own act rather

than its consequences on others. Qur neuroimaging of CI dilemmas for the first tite reveals
the neural underpinnings of this ethical contrast.

Borg 20006 reported that only some dilemmas pitting deontological constraints against
maximization of utility were associated with activation in areas associated with affect. As in
our study, they did not find amygdala activation in any of their conditions. Dilemmas which
incorporated the deontological distinction between acts and omissions were associated with
greater activity in cognitive areas. However Borg found no statistically significant differences
between ‘utilitarian’ and ‘deontological’ choices within any of dilemmas they used.

Conclusion

Previous work has associated deontological judgement with emotion, and utilitarian
judgement with cognition; implicitly, it also associated deontological judgement with
intuition, and utilitarian one with judging against intuition. Our study confirms and offers
further evidence for only one of these claims: a qualified association between the
intuitiveness of a moral choice and emotional response. However, our study casts serious
doubt on the other claimed associations. Our findings show that in different contexts, either
deontological or utilitarian judgement can be intuitive, and thus either can be associated with
emotion. And it further shows that counterintuitive judgement is only in some cases
explained in term of cognition and suppression of a common emotional response, but in
others by the absence of, or abnormally weak emotion.
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