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Abstract Critical reflection on the available neuropsychological evidence suggests
that the roles of emotion and reason in moral judgment may not be distinct. This
casts significant doubt on our current understanding of moral judgment, and therefore
also on all philosophical theories based on that understanding. Most notably, it raises
doubts about both sentimentalism and rationalism, which historically have often been
treated as exclusive and exhaustive theories regarding the nature of moral concepts.
As an alternative, I endorse pluralism with regard to the emotional and rational nature
of moral concepts.
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The present essay was born of a desire to understand how we might best characterize
the neural substrates involved in the processing of moral vignettes.1 Does the cur-
rently dominant emotion/cognition dual-process model (Sect. 1)—which corresponds
nicely to the sentimentalist/rationalist debate in moral philosophy—fit our most recent
findings in the neuroscience of moral processing (Sect. 2)? I argue that it does not,
and that we are therefore faced with two questions. First, why have we been so quick
to accept that this fit exists if in fact it does not (Sect. 3)? And second, how might we

1 Although Greene and others typically use the term ‘dilemmas,’ I will use the terms ‘vignettes’ or
‘problems’ except when writing quotationally. This is because, as Berker (2009) has pointed out,
several of the vignettes used in Greene et al.’s (2001a) battery do not actually seem to involve genuine
dilemmas.
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better describe the way the human brain identifies and processes conflicting ethical
considerations, and (often) produces univocal responses in light of those considera-
tions (Sect. 4)? After addressing these questions, I synthesize the previous sections to
discuss future directions, and to draw two main conclusions (Sect. 5).

First, philosophers would do well to trade away the aim of a concrete but ultimately
inaccurate psychological model of moral judgment in favor of a more philosophically
rigorous, if perhaps less elegant, pluralistic account of moral processing. Although
psychologists and neuroscientists may be best off embracing a clear, straightforward
working model of the relationship between neural processing and moral judgment,
philosophers are more likely to be led astray by such a model, given that the actual
relationship between the two is neither clear nor straightforward. Thus, the kind of
pluralism I am advocating is not necessarily concernedwith pluralism in the normative
criteria for what counts as (im)moral. Rather, my account is pluralistic specifically in
the connections it draws between neuropsychological processes on the one hand, and
moral judgments on the other.

Second, moral neuropsychology cannot be accurately characterized as a battle
between emotion and controlled cognition, nor as a battle between sentiment and
reason. Thus, researchers should reconsider the feasibility of characterizing the neu-
ral substrates of moral processing according to either sentimentalist or rationalist
accounts.2 For even if it turns out that sentimentalismor rationalism correctly describes
how we ought to make moral judgments, it by no means follows that these accounts
are helpful in understanding how we actually do make such judgments.

1 Background

Greene et al. (2001a; 2004) argue on the basis of fMRI data that moral vignettes3

involving so-called ‘personal’ harms (ostensibly, those involving gratuitous physical
harm to a specific person) tend to elicit automatic processes such as emotion, which in
turn underwrite deontological moral judgments. In contrast, they argue, ‘impersonal’
moral vignettes (ostensibly, those that do not involve gratuitous physical harmorwhich
are framed abstractly) tend to utilizeworkingmemory, and to activatemore deliberative
processes of reason and controlled cognition, leading to more utilitarian judgments.

The present essay will confine itself to discussing the roles of emotion and reason
in moral judgment without respect to any particular normative ethical theory. This is
because, as far as I can tell, Greene et al.’s (2001a; 2004) data have little to do with
characteristically utilitarian or deontological judgments, even according to Greene et
al.’s own definitions of such judgments. For instance, Greene et al. define utilitarian
judgments as those that seek to “maximize aggregate welfare” and to “serve the greater

2 Roughly, sentimentalism is the view that (normative) moral judgments are (and should be) driven pri-
marily by emotion; rationalism is the view that (normative) moral judgments are (and should be) controlled
primarily by reason.
3 These 60 vignettes (Greene et al. 2001b) have received significant criticism in the literature. They are
often described as “trolley problems” (Foot 1967) despite the fact that many of them are quite unlike trolley
problems (Berker 2009); appear to be unrealistic or contrived (Gray and Schein 2012); and fail to control
for a number of confounds (Kamm 2009).
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good” (2004). But killing your grandmother by poisoning her tea just “to play a trick
on her” (Greene et al. 2001b) does not “maximize aggregate welfare.” Nor does it
“serve the greater good” to murder your boss just “to get him out of your life,” to hire
a man to rape your wife just “so that she will appreciate you as you comfort her,” or
to throw your unwanted baby in a dumpster just “in order to move on with your life”
(Greene et al. 2001b).

Greene et al.’s experimental protocol (2001b) was designed only to manipulate
whether actions caused gratuitous physical harm to a specific person.4 This may have
been sufficient for assigning the casual labels of ‘personal’ and ‘impersonal’ to cer-
tain actions,5 but it does not enable one to draw sound conclusions about whether
approbation or disapprobation of those actions constitutes deontological or utilitarian
judgment. For the purposes of their (2004) study using that same protocol (and indeed,
for most analyses of data collected using their protocol), they (and dozens of other
researchers)6 simply labeled all approbations of personal moral violations as utilitar-
ian judgments, failing to attend to the fact that many of these violations do not serve
the greater good.

What has ensued, then, could be construed as two separate debates that have often
intersected. The first of these, which has received the overwhelming share of atten-
tion in the philosophical community, concerns the (emotional vs. rational) origins of
deontology and utilitarianism. I view this debate as fruitless, since it arises from a
characterization of moral judgments that is superficial and inaccurate in the ways just
described. I will therefore not concern myself with claims about deontological and
utilitarian judgment in this essay.

The second debate, which has received far less attention (but which has been the
focus of some of Greene’s more recent work), regards the claim that ‘personal’ moral
vignettes tend to elicit emotional responses, whereas ‘impersonal’ vignettes tend to
elicit controlled cognitive responses. It is this second debate that this essay is meant to
engage and, ultimately, deflate. Participants in this second debate, aswell as those in the
first debate, have made two assumptions. While each of these assumptions may prima
facie seem obviously true, both are undermined by recent discoveries in neuroscience.

The first assumption is that emotion and controlled cognition are distinguishable
processes with distinctly identifiable neural underpinnings. The second assumption is
that in determining moral judgment, emotion and cognition typically function antag-
onistically, i.e., in competition with one another. My purpose in this essay is to show
that neither of these assumptions is warranted, and that contemporary neuroscien-
tific evidence—including some of the very evidence cited by Greene et al. (2001a,

4 Vignettes were graded by two independent coders according to three criteria: “The moral dilemmas of
which the coders said that the action in question (a) could reasonably be expected to lead to serious bodily
harm (b) to a particular person or a member or members of a particular group of people (c) where this harm
is not the result of deflecting an existing threat onto a different party were assigned to the ‘moral-personal’
condition; the others were assigned to the ‘moral-impersonal’ condition” (Greene et al. 2001a).
5 Although even this much may be doubted. Michael Davis has pointed out to me that, e.g., hiring a black-
market surgeon to “kidnap a randomly selected stranger, carve out one of his eyes, and transfer it to you”
(Greene et al. 2001b, “Impersonal Dilemmas” #19) is a personal moral violation even according to Greene
et al.’s coding conventions.
6 For examples, see reviews by Christensen and Gomila (2012) and Garrigan et al. (2016).
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2004)—undermines both assumptions. Perhaps philosophers have only accepted these
assumptions because our long traditions of sentimentalism and rationalism have led
us to find the emotion/cognition dichotomy intuitive. But intuitions, as Greene himself
likes to point out, can be misleading.

1.1 Problems with emotion/cognition dual-process models

Describing neural structures as “emotional”—as some philosophers (e.g., Kamm
2009) recently have—seems at best like a category mistake, and at worst just plain
wrong. Greene himself (2014b) now thinks that the regions he initially associated
with ‘personal’ moral judgment can no longer be properly characterized as the neural
substrates of emotion.Rather, they appear to beparts of the so-called “defaultmodenet-
work,” which is involved in numerousmental functions in the absence of external stim-
uli. These functions include autobiographical memory, spontaneous cognition, projec-
tions of the future, and the representation of narrative episodes (Buckner et al. 2008).

In fact, even describing these structures as associated with emotion, while per-
fectly correct, can be problematic. Such descriptions are frequently misinterpreted
by philosophers to imply that these structures have been dissociated from controlled
cognition (Sect. 3.1). But as I will explain (Sect. 2.1), regions associated with emotion
are often also associated with controlled cognition—and with functions that cannot
be classified as either emotional or cognitive.

Furthermore, the fact that a given brain region receives increased blood flow when
a person considers certain non-moral problems that require controlled cognition (Vin-
cent et al. 2008) does not, as philosophers such as Kamm seem to believe, make that
region a “rational center of the brain” (2009). Nor does its increased activity in the face
of certain other, moral problems reveal those moral problems to be resolved “ratio-
nally,” or primarily on the basis of controlled cognition (Sect. 3.1). And evidence of the
region’s involvement among subjects answering a particular moral question certainly
does not prove, as Peter Singer claims it does, that “the answer these subjects g[i]ve
is, surely, the rational answer” (2005).

Assertions like Singer’s assume that cerebral blood flow to specific brain regions
correlates predictably with rationality. However, nothing in contemporary neuro-
science justifies such a claim. Furthermore, even if we could detect rationality from
blood flow, inferences like Singer’s would “surely” be deductively valid only if irra-
tionality could be dissociated from a given brain area (Sect. 3.1; Van Orden et al.
2001). Yet with rare exceptions (e.g., Klein 2011; Helion and Pizarro 2015), moral
psychologists and moral philosophers have failed to devote sufficient scrutiny to the
descriptive accuracy of labeling brain areas as rational or emotional.

1.2 A word on Joshua Greene

This essay is not meant to be an indictment of Joshua Greene or his work. Rather, it is
meant to cast doubt on a great deal of work that has built upon his projects and also,
paradoxically, on a great deal of work attacking his projects.

Greene’s decision to contrast moral neuropsychological processes along the lines of
emotion and reason is deeply rooted in philosophical tradition. ContemporaryWestern
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ethical thought is grounded in early debates about the primacy of emotion versus reason
inmoral judgment. Kant (1964/1785) rooted hismoral philosophyfirmly in rationality;
Hume, in contrast, thought that “reason is andought only to be the slave of the passions”
(2013/1751). Thus, Greene cannot be blamed for working within an emotion-versus-
reason psychological paradigm. Additionally, much of the neuroscientific research
described in this essaywas conducted after Greene et al. (2001a) defended theirmodel;
for not being aware of this later research, Greene of course also cannot be faulted.

1.3 Have we been building on a shaky foundation?

Philosophers who have objected to Greene’s overall conclusions, but who have
nonetheless tried to build on the foundations of his work, have often wasted energy
by building on precisely those elements that are least instructive from a philosoph-
ical standpoint. These are elements that Greene and his colleagues themselves say
have “proven useful” in generating neuropsychological results, but are “by no means
definitive” (2001a).

In the next section, I discuss current neuroscientific understanding of the brain
regions mentioned in Greene et al.’s (2001a) paper. There are many other brain regions
I could discuss here, but I have two reasons for focusing only on these. First, while the
neuroscience of moral judgment has evolved significantly over the years, commentary
on this work continues to fixate on Greene’s 2001 and, to a lesser extent, 2004 collab-
orative work.7 Second, and perhaps more importantly, discussing any more regions
than Greene et al. (2001a) mention would be superfluous.

In shadowing the philosophical literature, I focus entirely on neuroimaging data
that have been brought to bear on the dual-process model of moral judgment and, in
turn, on debates between sentimentalists and rationalists. By narrowing my focus in
this way, I will be forced to overlook more recent behavioral studies of healthy, brain-
damaged, and medicated persons. Those interested in such studies should consult
Greene (2014a).

2 Re-examining brain areas associated with moral judgment

In this section, I demonstrate that it is inaccurate for philosophers to characterize the
brain regions involved in different kinds of moral judgment as distinctly emotional
or distinctly cognitive. Therefore, it is pointless to debate the proper way to inter-
pret the normative or metaethical significance of the involvement of brain regions
characterized as such.

2.1 Areas associated with emotion

Greene et al. (2001a) reported four brain regions to be activated more by ‘personal’
than by ‘impersonal’ moral vignettes. On the grounds that “recent functional imaging

7 During 2015, all seven of Greene’s solo and collaborative 2014 publications combined were cited less
frequently (103 citations; M = 14.7) than either his 2001 (251 citations) or 2004 (172 citations) collabora-
tions.
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studies have associated each of these areas with emotion” (Greene et al. 2001a), they
argue that “social-emotional responses […] undergird the absolute prohibitions that
are central to” a distinct class of moral judgments8 (Greene et al. 2004). But while it is
true, strictly speaking, that those areas have been associated with emotion, they have
also been associated with controlled cognition and with functions that seem neither
emotional nor cognitive (Cera et al. 2012; Blanke et al. 2002).

2.1.1 Medial frontal gyrus

The first area Greene et al. (2001a) describe as associated with emotion is the medial
frontal gyrus (MdFG; specifically, Brodmann’s areas [BA] 9/10). The region does in
fact seem to be involved in the processing of emotion. For instance, psychopaths show
less activity than healthy subjects in the area when presented with emotionally evoca-
tive pictures (Muller et al. 2003). But the region is also “associated with high-level
executive functions and decision-related processes,” showing, for instance, lateralized
activation in a go/no-go task (Talati and Hirsch 2005). Furthermore, it is involved in
activities that seem to fall entirely outside the scope of both emotion and controlled
cognition, such as the initiation and maintenance of deep sleep (Koenigs et al. 2010).
In fact, the region’s preferential activation9 in ‘personal’ moral vignettes may not be
due to its role in emotional processing per se, but may instead be due to its role in
theory of mind (ToM) (see, e.g., Mundy 2003).

The functions of theMdFGmay simply be too motley to categorize, in part because
the region comprises such a large portion of the brain. In their follow-up paper, Greene
et al. (2004) refer to this same region within the MdFG (BA 9/10) more specifically,
as the medial prefrontal cortex (mPFC). Later, Greene (2007) focuses on two even
more specific areas within the mPFC, the ventromedial prefrontal cortex (vmPFC) and
frontopolar cortex (Moll et al. 2002). Such refinements in specificity are exemplary
of the work Greene has been doing for the past 15years, but with which philosophical
interpretations of his work have failed to keep pace.

2.1.2 Posterior cingulate gyrus

Whereas Greene et al. (2001a) found part of the posterior cingulate gyrus (PCG; BA
31) to be preferentially activated by ‘personal’ moral judgments, Greene et al. (2004)
later found a different (though much smaller) part of that same region (again, in BA
31) to be involved in characteristically ‘impersonal’ moral judgments. This is not
surprising, since the PCG shows preferential activation in sundry functions (see, e.g.,
Hirono et al. (1998); Katayama et al. 1999; Bromm 2004).

8 Specifically, Greene et al. (2004) claim that these prohibitions are “central to deontology,” but as explained
earlier (Sect. 1), this stronger claim is inaccurate and misleading; moreover, it is not relevant to the present
essay.
9 I use the term “preferential activation” to refer to the production of significantly stronger neuroimaging
signals during a given task (or process; although cf. Jacoby 1991) than in a control or alternative experimental
task.
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While the PCGdoes seem to play some role in affective processes (such as the detec-
tion of threat words; Maddock and Buonocore 1997), it also appears to be involved in
controlled cognitive functions, such as visual attention (Small et al. 2003) andworking
memory (Monks et al. 2004). At least one part of the PCG seems to be involved in
emotionally valencedmemory access (Vogt 2005), a function that bridges emotion and
controlled cognition (Dolcos et al. 2011). This casts further doubt on the idea that the
region’s involvement in moral judgment can be fully explained by any dichotomous
emotion/cognition dual-process model.

2.1.3 Angular gyrus10

Of all the areas Greene et al. (2001a) associate with emotion, perhaps the ones
most strongly associated with controlled cognition are the left and right angular gyri
(AG). Bilateral activation of the AG has been associated with “semantic processing,
word reading and comprehension, number processing, default mode network, memory
retrieval, attention and spatial cognition” (Seghier 2012). None of these functions sug-
gests that ‘personal’ moral vignettes activate the region specifically because of their
emotional salience, rather than their engagement of controlled cognitive processes.

The left AG appears to play a major role in mental math (Grabner et al. 2009a;
Rusconi et al. 2005; Penner-Wilger and Anderson 2013; Price and Ansari 2011).
It has also long been associated with reading ability (Horwitz et al. 1998), and its
dysfunction has been associated with reading disorders (Pugh et al. 2000). Like the left
AG, the right AG is associatedwith reading ability, and both its functional and physical
disconnection from other brain regions have been associated with reading disorders
(Horwitz et al. 1998). It has also been implicated by fMRI and transcranial magnetic
stimulation (TMS) studies in mathematical thinking (Göbel et al. 2001; Grabner et al.
2009b). The region’s contribution to moral processing is further clouded by its known
roles in sense of agency and authorship (Farrer et al. 2008), both of which are typically
thought to be important factors in both practical and normative moral deliberation.

2.2 Areas associated with controlled cognition11

It should be clear by now thatmany of the regionsGreene et al. (2001a) correctly report
to be associated with emotion are also involved in controlled cognition and working
memory. Similarly, many regions they associate with controlled cognition appear to
play important roles in emotional processing. Below, I briefly explore evidence of the
affective contributions of the three areas for which Greene et al. (2001a) found greater
activation in ‘impersonal’ moral (as well as non-moral) vignettes than in ‘personal’
moral vignettes.

10 Greene et al. (2001a) list the left and right AG separately, but their patterns of activation in that paper
are sufficiently similar that I discuss them together here, for the sake of brevity.
11 Greene et al. (2001a) refer to these as “Areas associatedwithworkingmemory,” but in the present context
it will be expedient to refer to them as associated with controlled cognition, of which working memory is
one component.
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2.2.1 Right middle frontal gyrus

The role of the middle frontal gyrus (MFG) in emotional and other non-cognitive
processing has long been recognized. Twenty years ago, Kosslyn et al. (1996) found
the region to be significantly more activated by negative emotional imagery than by
neutral imagery. Greene et al. (2001a) overlook this fact when drawing on Kosslyn’s
work to associate certain areas with emotion (Sect. 3.2).

TheMFG’s role in emotional processing hasmore recently been implicated bywork
such as that of Goldin et al. (2008), Gallagher et al. (2000), and Carter et al. (2006). In
particular, Carter et al.’s (2006)work suggests a role of theMFG in integrating negative
emotional responses into decision-making processes, again blurring the supposed line
between emotion and controlled cognition. Like the AG, the MFG seems in one sense
to have been misidentified with one side of the emotion/cognition dichotomy when it
much more closely aligns with the other, and seems in another sense to be altogether
out of place in that dichotomy.

2.2.2 Parietal lobe12

Even more so than the MdFG (Sect. 2.1.1), the parietal lobe is simply too large to be
strictly associated with either emotion or controlled cognition. It is usually described
in terms of a dozen or so subsections. Confusingly, one of these subsections is the
AG, which Greene et al. (2001a) associate with emotion (Sect. 2.1.3). To be fair
though, Greene et al. (2001a) are clear that the areas of the parietal lobe they associate
with working memory and controlled cognition (BA 7/40) are not within the AG.
Nonetheless, it has more recently come to light that BA 7 and 40 also seem to play
roles in emotional processing.

Phobic responses to both spiders (Schienle et al. 2005b) andOCD triggers (Schienle
et al. 2005a) preferentially activate the right supramarginal gyrus (BA 40) within the
parietal lobe, as does the perception of fearful faces (Grèzes et al. 2007). Similarly, the
superior parietal lobule (BA 7) is activated to a greater degree by negative emotional
film clips than by neutral clips (Goldin et al. 2008). Thus, even these areas of the
parietal lobe, though they have been associatedwith working memory, cannot (strictly
speaking) be identified with working memory.

3 Association, dissociation, and relevance in moral neuropsychology

The emotion/cognition dual-process model of neuromoral processing has enjoyed
widespread acceptance in moral psychology and moral philosophy over the past
15years. But with the benefit of hindsight, we can see that philosophers should have
been more circumspect in accepting that model until more was understood about the
human brain. Why, then, have philosophers so quickly and willingly come to accept
this model?

12 Greene et al. (2001a) discuss the hemispheres of the parietal lobe as two individual (left and right)
regions. For brevity, I treat the entire parietal lobe as one region.
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Perhaps, as I have suggested (Sect. 1), it is because contemporary moral philosophy
is so deeply rooted in sentimentalism, rationalism, and the putative tension between
them. Nevertheless, Greene’s work really does seem to have significant implications
for at least one centuries-old idea in philosophy. Ironically, it casts doubt on the idea that
moral judgments based on sentiment tend to be at odds with, or even distinguishable
from,moral judgments based on reason. The truth, as inelegant as itmay be, is probably
less stark than this.

In this section, I discuss two sorts of fallacious reasoning that may have led philoso-
phers to prematurely embrace the emotion/cognition dual-process model of moral
judgment. To keep matters simple, I continue to focus on Greene et al.’s (2001a)
work in this section, reexamining the evidence and reasoning that led those authors to
identify some brain regions with emotion, and others with controlled cognition.

3.1 Affirming the consequent: association, dissociation, and reverse inference

To infer the involvement of some psychological process in a task from the involve-
ment of some previously-studied brain region in a different task thought to engage
that same process is to make what is called a reverse inference (Poldrack 2006, 2011).
Even though reverse inference is a non-formal style of reasoning (Hintikka 1998), it is
essential that individuals employing reverse inference do not commit formal fallacies.
Thus, a reverse inference should be discounted if it affirms the consequent. Unfortu-
nately, many arguments for—and against—the emotion/cognition dual-process model
ofmoral judgment are based on interpretations of neuroscientific evidence that commit
this very fallacy.

Greene et al. (2001a) associate (the gyrus of) themedial frontal cortex (MdFC) with
emotion, based in part on its appearance in Maddock’s (1999) table of regions most
frequently reported as active in emotion-related experiments in 25 publications. The
MdFC ranks 12th out of 14 on that list. But as noted earlier (Sect. 2.1), the association
of a given region with the processing of emotion does not imply that the region’s
involvement in moral processing is of an emotional nature (see, e.g., Machery 2013).
To make that inference, one would at least need to dissociate activity in that region
from non-emotional processing. Similarly, to infer that activity in a given brain region
demonstrates the engagement of controlled cognition, one needs to dissociate activity
in the region from non-cognitive processing. When interpreted with this in mind, one
can see that Maddock (1999) actually undermines Greene et al.’s (2001a) claims.

Greene et al. (2001a) describe the fourth most-cited item on Maddock’s (1999) list
of areas associated with emotion, the MFG, as associated with working memory. And
while the MFG has been associated with working memory and controlled cognition,
the reverse inference that its contribution to moral processing is mediated by working
memory is not justified by these associations. Rather, that claim is (more strongly)
undermined by Maddock’s (1999) evidence, which actually seems to suggest that the
region cannot be dissociated from emotional processing.

Similarly, the regions that ranked 1st, 2nd, 3rd, 4th, and 5th on Maddock’s (1999)
list of regions associated with emotion were all later described by Greene and his
colleagues (2004) as associated with ‘impersonal’ moral judgment and controlled
cognition. While Greene et al.’s (2004) association of these regions with controlled
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cognition is supported by the research they (2001a) cite, that same research also
undermines the putative dichotomy at the heart of their dual-process model. That
model requires the dissociation of those regions from emotion, a dissociation that not
only Maddock (1999) but also a number of more recent papers (Sect. 2.2) undermine.

The second article Greene et al. (2001a) cite as evidence that the MdFC (BA 9) is
activated specifically in response to emotional aspects of ‘personal’ moral vignettes—
an article by Reiman et al. (1997)—is problematic in a slightly different way. Although
Greene et al. (2001a) interpret the involvement of BA 9 in the recall of emotional
memories only as evidence that the area is involved in emotional processing, Reiman
et al. (1997) actually view it also as evidence that the region is involved in controlled
cognition:

If […] the medial prefrontal region is involved in working memory, it could
participate in the conscious experience of emotion. If […] the medial prefrontal
region participates in executive operations, it could participate in the initiation,
monitoring, or modulation of emotion (Reiman et al. 1997; emphases added).

Thus, a rereading of Reiman et al. (1997) actually highlights just how contentious it is
to assume the independence of—let alone an antagonism between—(moral) emotion
on the one hand, and controlled (moral) cognition, working memory, and executive
operations on the other.

3.2 Non sequiturs: relevant and irrelevant associations

In addition to affirming the consequent, researchers engaging in reverse inference are
especially susceptible to non-sequiturs. Consider Greene et al.’s (2001a) interpreta-
tion of Kosslyn et al.’s (1996) finding that, compared to imagining negative emotional
images, actually seeing such images elicited greater activation in the PCG.13 Greene
et al. (2001a) accurately summarize these findings by stating that the region has been
“associated with emotion.” But despite the accuracy of this claim, it is not all that
relevant to the argument that emotion plays a key role in processing ‘personal’ moral
vignettes. For when a person thinks about moral vignettes (of any kind), she can (but
does not have to) imagine negative emotional images. However, she never actually sees
such images.14 In order to associate regional activation with emotion in the judgment
ofmoral vignettes, onewould need to find preferential activation for the recollection of
emotional over neutral imagery. But Kosslyn et al. (1996) was unable to find evidence
of this.15

13 It is ambiguous in Greene et al. (2001a) whether the authors use Kosslyn et al. (1996) as evidence for
their characterization of the PCG, or of the MdFC. Nonetheless, Kosslyn also found that the MdFC is more
involved in imagining negative emotional images than in seeing them. Thus, the remainder of Sect. 3.2
applies equally well to the MdFC, if the reader replaces each instance of the work “perception” with the
word “imagery,” and vice versa.
14 This is true, at least, formost experimental paradigms in contemporarymoral (neuro)psychology, includ-
ing Greene et al.’s (2001a, 2004).
15 Ironically, Kosslyn did find that theMFG (BA 9)—which Greene et al. (2001a) associate with controlled
cognition—was more activated by negative emotional as opposed to neutral imagery.

123



Synthese

Rather, he only found evidence that the PCG is more involved in seeing negative
emotional images than in imagining them. Thus, Kosslyn et al. (1996) does give us rea-
son to believe that the region is involved in emotional processing of some stimuli, but
not to think that it is involved in the emotional processing ofmoral vignettes. Ironically,
this suggests that the PCG, despite its associationwith emotion, might also be involved
in some ‘impersonal’ moral judgments, such as ones in which people are confronted
with emotionally evocative visual stimuli.16 So the blanket statement that ‘personal’
moral vignettes are more likely than ‘impersonal’ moral vignettes to elicit emotion
may, if anything, be problematized by Kosslyn et al.’s (1996) findings and others like
them.

4 Integrative approaches

Although I began this essay by discussing the possibility that emotional and cognitive
faculties duke it out to inform moral judgment, I soon argued that the picture is more
complex than that. I then discussed the mistaken reasoning that may have led so many
philosophers to accept this simplistic and inaccurate model of moral processing. Chief
among these reasons are the longstanding philosophical tradition of pitting emotion
against reason; the helpfulness of such a model in making initial sense of empirical
observations of neuromoral processing; and the infelicities of reverse inference in
general. In this penultimate section of this essay, Iwill discuss alternative approaches to
understanding the neural substrates of moral judgment, with an eye toward developing
neuromoral understanding in a way that reflects these considerations, and in a way
that might be more informative to philosophers.

4.1 Modeling integration and integrative models

Whatever its philosophical merits, the conception of moral judgment as a struggle to
either adjudicate or find common ground between emotion and reason does not provide
a good model for the empirical evidence regarding the neural underpinnings of moral
judgment (Sect. 2). Because a more nuanced, sophisticated, and—I have argued—
accurate view takes the perspective that moral judgments are ultimately formulated
by integrating information of many kinds from many different regions and circuits in
the brain, I call these integrative models of neuromoral processing. I also take such
models to be integrative in a second sense, as they provide ameans to integrate themost
successful aspects of other models, while overcoming many of their shortcomings.
In what follows, I want to consider just two examples of projects that illustrate the
integrative approach I am advocating.

16 I have in mind something like a visual representation of Greene et al.’s ‘impersonal’ moral vignette
(2001b) in which a person blinded in war hires a doctor to kidnap a stranger and carve out his eye for trans-
plantation. Another classic (Singer 1972) but more realistic ‘impersonal’ judgment might involve writing
a check to help anonymous starving people; when such a decision is made after watching a commercial
of dying children with distended bellies, this ‘impersonal’ moral judgment may be driven by emotional
responses to visual stimuli.
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4.2 An integrative conception of the VmPFC

Despite the criticism Joshua Greene continues to receive for his early work, he is
among the first researchers whose work now reflects an integrative conception of
neuromoral processing. Although his work once suggested that the involvement of the
vmPFC in moral judgment reflected straightforward emotional engagement (Greene
et al. 2001a, 2004), Shenhav and Greene (2014) have recently put forward a more
sophisticated view of that region. They argue that the vmPFC plays an essential role
in moral judgment not by underwriting aversive emotional moral judgments, but by
integrating emotional information with other kinds of information shared by various
other brain regions into “all things considered” (2014) judgments.

On Shenhav and Greene’s view, the vmPFC is not “partisan” (2014) to social-
emotional judgments; rather, the vmPFC serves an important role in integrating
information that may favor such judgments with information that may favor com-
peting judgments. The reason patients with vmPFC damage tend to make different
judgments17 about moral vignettes than healthy patients do (Ciaramelli et al. 2007;
Koenigs et al. 2007), they argue, is that such patients are unable to integrate social-
emotional information with other kinds of information.

4.3 An integrative conception of the rTPJ

A second example of an integrative approach is Miller et al.’s (2010) work concerning
the right temporoparietal junction (rTPJ). Recent fMRI work has shown the rTPJ
to be preferentially activated during judgments of individuals who act on harmful
intentions but who, through sheer luck, fail to cause harm.18 Likewise, interfering
with the rTPJ via TMS has been found to reduce attitudes of condemnation toward
individuals who act on harmful intentions but who fail to cause harm (Young et al.
2010). On the basis of findings like these, Miller et al. (2010) expected to find that
anatomical disconnection of the rTPJ from the left hemisphere via callosotomy19

would lead to this same unusually lenient pattern of moral judgment toward those who
intend to cause harm but fail to do so. However, what they discovered was slightly
more complex than they had anticipated.

Among Miller et al.’s callosotomy subjects, three had previously undergone com-
plete callosotomies, but three only had anterior or central sections (with no immediate
anatomical connection to the rTPJ) severed.20 As predicted, patients who had under-

17 Shenhav and Greene claim that such patients “make more utilitarian judgments” (2014), but as noted
earlier (Sect. 1), I think this characterization is inaccurate and, moreover, that it is irrelevant to the present
essay.
18 A paradigmatic example of this, described by Young and Saxe (2008), is a case in which an agent
attempts to put poison in someone’s drink, but unbeknownst to that agent only puts sugar in the drink.
19 A callosotomy is a procedure in which the corpus callosum, the large white matter structure connect-
ing the left and right hemispheres of the brain, is severed. This is typically done in order to reduce the
interhemispheric spread of seizure-related neural activity among sufferers of epilepsy.
20 Depending on the region(s) in which a patient’s seizures typically begin, an epileptic patient’s corpus
callosum may be either partially or totally severed by a surgeon.

123



Synthese

gone total callosotomies, and hence had their rTPJ disconnected from their left
hemispheres, provided much more lenient judgments than healthy participants did.
But to the researchers’ surprise, there was no significant difference in the judgments
of the two groups of (total vs. partial) callosotomy patients in any of the experimental
conditions. Both groups of patients were significantly less likely than healthy partic-
ipants to condemn people who acted on bad intentions but who ended up doing no
harm. Thus, it seems that a healthy connection between the rTPJ and the left hemi-
sphere might be necessary for (the usual level of) condemnation of failed attempts to
harm others, but that it is certainly not sufficient.

The most plausible explanation of these unexpected findings, Miller et al. con-
vincingly argue, is that while the rTPJ may play a vital role in the recognition of
others’ mental states (and in the formation of relevant moral judgments), it must work
together with more anterior regions of the brain to do so. Thus, even if the rTPJ’s
usual anatomical connections remain intact, its usual function will be absent unless
the connections between other, more anterior regions of the brain are also intact. More
recent discoveries seem to substantiate this hypothesis.

For instance, mirror neurons in the right inferior frontal gyrus (rIFG)—not the
rTPJ—play an important role in the perception and modeling of others’ intentions
(Iacoboni et al. 2005). Incidentally, these findings may also help us recognize that
Greene et al.’s (2004) characterization of the rIFG as involved in ‘impersonal,’ rather
than ‘personal’ moral judgment is incomplete. Iacoboni et al. (2005) findings suggest
that the region may be involved in many kinds of moral judgments, not just judgments
that Greene would presumably characterize as ‘impersonal.’ Thus, for philosophers
to characterize the region as just one more brain area driving reason as opposed to
sentiment seems simplistic and mistaken.

5 Conclusion

A great deal has been written about the effort to extrapolate philosophical theo-
ries of normative ethics and metaethics from empirical discoveries regarding the
neuropsychology of moral judgment. In this vein, neuroimaging discoveries have
received especially strong attention from philosophers. However, I hope to have drawn
attention toward deeper foundational issues concerning the extent to which these
putatively value-neutral empirical discoveries have themselves shoehorned unwieldy
observations into tidy but ill-fitting a priori philosophical frameworks. Most notably,
philosophers have continued to debate the implications of the competitive roles of
emotion and controlled cognition in moral judgment, without sufficiently questioning
the supposed fact that their roles are neatly distinguishable—let alone competitive. A
better understanding of neuropsychology as it has developed over the past 15years
suggests that both of these supposed facts may not be facts at all.

Emotion and controlled cognition are neither competitive nor clearly distinguish-
able in contemporary empirical findings in the neuroscience of moral processing and
judgment. Therefore, attempts to understand the philosophical implications of these
competitions and distinctions are fundamentally misguided. While findings within
the neuroscience of moral judgment often appear to have implications for the debate
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between sentimentalists and rationalists, this appearance may be due to the fact that
these findings are initially interpreted according to that very sentimentalist/rationalist
framework. Justifications of sentimentalism or rationalism on the basis of findings in
the neuroscience of moral judgment at this time may be, to the extent that the frame-
work of the sentimentalist/rationalist debate is superimposed a priori on empirical
observations, largely circular.

None of this is necessarily to say that sentimentalist/rationalist debates regarding
moral philosophy aremisguided. It is only to say that themerits of such debates regard-
ing moral judgment remain uncertain, and that therefore any philosophical inferences
made on the basis of such claims about moral judgment should be viewed with skep-
ticism. While the neuroscience of moral judgment may have important implications
for philosophical ethics, these implications will never be fully understood until the
presuppositions of philosophical ethics are no longer imposed, without satisfactory
justification, on empirical observations of the brain and behavior.

For the neuroscience of moral judgment to achieve its potential in informing philo-
sophical ethics, itmust be approached in as philosophically impartial away as possible.
This means that we should embrace a variety of metaethical theories as models for
moral-psychological inquiry. To do otherwise is to trivialize (i.e., to render circular)
the philosophical implications of the neuroscience of moral judgment. And the first,
most far-reaching presupposition with which philosophers and neuroethicists should
do away is the presupposition that the debate between sentimentalists and rational-
ists, whatever its philosophical value, is an appropriate framework on which to hang
explanations of the neuroscience of moral judgment.
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