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Starting from Greene (2001)
Groups of 3 

Write down your answers

1. What is a moral dilemma? 
2. What is the “puzzle for moral psychologists”? How is it different 
from the “puzzle for moral philosophers”? 

3. What is Greene’s hypothesis for a solution to the psychological 
puzzle?  

What alternative possible psychological solutions could scientific 
experiments could be used to test and reject? 



Don’t push 
the man!

Hypotheses

“Personal” 
action

Harm to others

Feel bad / sad

Morally wrong

Greene’s hypothesis:

Possible 
action

Harm to others

Feel bad / sad

Morally wrong

Intuitive model:
Moral reasoning



Interpreting Greene (2001)
Groups of 3 

Write down your answers

4. What is the logic of subtraction in an fMRI experiment? 
5. Explain in English the two steps of Greene et al’s analysis and 
how they relate to his hypothesis: 

- “a thresholded omnibus analysis of variance” 
- “planned comparisons”

be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using”. These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?
We maintain that, from a psychological

point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.
In each of two studies, Experiments 1 and

2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”
In each experiment, nine participants (10)

responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingu-
late gyrus was significantly different in this comparison. Brodmann’s Areas and Talairach (28) coordi-
nates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17); 31 (–4, –54, 35); 46
(45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using.” These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?

We maintain that, from a psychological
point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.

In each of two studies, Experiments 1 and
2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”

In each experiment, nine participants (10)
responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingulate gyrus was significantly different in this comparison. Brodmann’s Areas and
Talairach (28) coordinates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17);
31 (–4, –54, 35); 46 (45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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Feel bad / sad

Morally wrong

Greene’s hypothesis:

be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using.” These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?

We maintain that, from a psychological
point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.

In each of two studies, Experiments 1 and
2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”

In each experiment, nine participants (10)
responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingulate gyrus was significantly different in this comparison. Brodmann’s Areas and
Talairach (28) coordinates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17);
31 (–4, –54, 35); 46 (45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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“Nor have we argued 
that emotional 
response is the sole 
determinant of 
judgments…” 

be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using.” These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?

We maintain that, from a psychological
point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.

In each of two studies, Experiments 1 and
2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”

In each experiment, nine participants (10)
responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingulate gyrus was significantly different in this comparison. Brodmann’s Areas and
Talairach (28) coordinates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17);
31 (–4, –54, 35); 46 (45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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Interpreting Greene (2001)
Groups of 3 

Write down your answers

6. The Washington Post article describes these results as showing 
that “People are unwilling to “push the man” in the footbridge 
case because they have an instinctive, irrational emotional 
reaction to the idea of pushing.”  List the problems / 
qualifications / limitations to making this conclusion based on the 
evidence in this paper. 



Issue 1: “Because”

Does activity in MPFC cause judgment that 
“pushing” is wrong? 

Morally wrong

be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using”. These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?
We maintain that, from a psychological

point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.
In each of two studies, Experiments 1 and

2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”
In each experiment, nine participants (10)

responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingu-
late gyrus was significantly different in this comparison. Brodmann’s Areas and Talairach (28) coordi-
nates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17); 31 (–4, –54, 35); 46
(45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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comparisons). In contrast, for personal moral scenarios, the VMPC
group was more likely to endorse the proposed action than either the
NC group (odds ratio 5 2.81; P 5 0.04, corrected) or BDC group
(odds ratio 5 3.30; P 5 0.006, corrected). There was no difference
between the NC and BDC groups (odds ratio 5 0.85; P 5 0.68,
uncorrected). These data indicate that the VMPC group’s responses
differed only for personal moral scenarios, suggesting that VMPC-
mediated processes affect only those moral judgements involving
emotionally salient actions.

In a more fine-grained analysis, we examined response patterns
within the personal moral scenarios. For seven out of the 21 personal

moral scenarios, both comparison groups were at 100% agreement
in their judgements. An additional eighth scenario elicited 100%
agreement from the BDC group, and near-perfect agreement from
the NC group (with only one participant deviating from the shared
response). These eight scenarios were therefore classified as ‘low-
conflict’ (for example, abandoning one’s baby to avoid the burden
of caring for it). The remaining 13 scenarios (none of which elicited
100% agreement from either comparison group) were classified as
‘high-conflict’ (for example, smothering one’s baby to save a number

1

1 2 3

4 5 6

2 3 4 5 6

1 2 3

Number of overlapping subjects

4 5 6

6 5 4 3 2 1

Figure 1 | Lesion overlap of VMPC patients. Lesions of the six VMPC
patients displayed in mesial views and coronal slices. The colour bar

indicates the number of overlapping lesions at each voxel.

Table 1 | VMPC patient neuropsychological data

Subject WAIS-III
VIQ PIQ FSIQ

WMS-III
GMI WMI

TT WCST Stroop BDI

1 142 134 143 109 124 44 6 70 0
2 89 97 91 59 102 44 6 49 3
3 111 96 104 74 105 44 6 67 10
4 108 102 106 109 124 44 6 57 1
5 110 107 109 105 102 44 6 54 8
6 89 80 84 96 88 44 0 77 7

WAIS-III, Wechsler Adult Intelligence Scale-III scores (VIQ, verbal IQ; PIQ, performance IQ;
FSIQ, full-scale IQ). WMS-III, Wechsler Memory Scale-III scores (GMI, general memory index;
WMI, working memory index). TT, Token Test (from the Multilingual Aphasia Examination), a
measure of basic verbal comprehension. WCST, Wisconsin Card Sort Test categories, a
measure of executive function. Stroop, T-score on the Interference trial of the Stroop Colour-
Word Test, a measure of response inhibition. BDI, Beck Depression Inventory, a measure of
baseline mood. All patients were within normal ranges except for subjects 2 and 3 on GMI and
subject 6 on WCST and Stroop.

Table 2 | VMPC patient social emotion data

Subject SCRs Empathy Embarrassment Guilt

1 Impaired 3 3 3
2 Impaired 3 3 3
3 Impaired 3 3 3
4 Impaired 2 2 1
5 Impaired 3 3 3
6 Impaired 3 3 3

SCRs, skin conductance responses to emotionally charged socially significant stimuli (for
example, pictures of social disasters, mutilations, nudes), using methods previously described12.
The same SCR experiment was performed in ten of twelve BDC patients, and all ten
demonstrated normal SCRs to emotionally charged pictures. A clinical neuropsychologist blind
to the hypotheses of the current study rated each VMPC patient’s demonstrated capacity for
empathy, embarrassment and guilt in his or her personal life. The rating used a four-point scale
denoting severity of impairment, where 0 5 normal, 1 5 mild, 2 5 moderate and 3 5 severe.
Ratings were based on data derived from spouse or family member reports in the Iowa Rating
Scales of Personality Change29 and from data from clinical interviews. Both of these sources
provide direct observations about the patient’s basic and social emotions, and include questions
about whether the patient experiences and manifests emotions such as sadness, anxiety,
empathy, embarrassment and guilt.
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Damage to the prefrontal cortex increases utilitarian
moral judgements
Michael Koenigs1{*, Liane Young2*, Ralph Adolphs1,3, Daniel Tranel1, Fiery Cushman2, Marc Hauser2

& Antonio Damasio1,4

The psychological and neurobiological processes underlying moral
judgement have been the focus of many recent empirical studies1–11.
Of central interest is whether emotions play a causal role in moral
judgement, and, in parallel, how emotion-related areas of the brain
contribute to moral judgement. Here we show that six patients
with focal bilateral damage to the ventromedial prefrontal cortex
(VMPC), a brain region necessary for the normal generation of
emotions and, in particular, social emotions12–14, produce an abnor-
mally ‘utilitarian’ pattern of judgements on moral dilemmas that
pit compelling considerations of aggregate welfare against highly
emotionally aversive behaviours (for example, having to sacrifice
one person’s life to save a number of other lives)7,8. In contrast, the
VMPC patients’ judgements were normal in other classes of moral
dilemmas. These findings indicate that, for a selective set of moral
dilemmas, the VMPC is critical for normal judgements of right and
wrong. The findings support a necessary role for emotion in the
generation of those judgements.

The basis of our moral judgements has been a long-standing focus
of philosophical inquiry and, more recently, active empirical invest-
igation. In a departure from traditional rationalist approaches to
moral cognition that emphasize the role of conscious reasoning from
explicit principles15, modern accounts have proposed that emotional
processes, conscious or unconscious, may also play an important
role16,17. Emotion-based accounts draw support from multiple lines
of empirical work: studies of clinical populations reveal an asso-
ciation between impaired emotional processing and disturbances
in moral behaviour1–4; neuroimaging studies consistently show that
tasks involving moral judgement activate brain areas known to pro-
cess emotions5–9; and behavioural studies demonstrate that mani-
pulation of affective state can alter moral judgements10,11. However,
neuroimaging studies do not settle whether putatively ‘emotional’
activations are a cause or consequence of moral judgement; beha-
vioural studies in healthy individuals do not address the neural basis
of moral judgement; and no clinical studies have specifically exam-
ined the moral judgements (as opposed to moral reasoning or moral
behaviour) of patients with focal brain lesions. In brief, none of the
existing studies establishes that brain areas integral to emotional
processes are necessary for the generation of normal moral judge-
ments. As a result, there remains a critical gap in the evidence relating
moral judgement, emotion and the brain.

Investigating moral judgements in individuals with focal damage
to the ventromedial prefrontal cortex (VMPC) provides a key test.
The VMPC projects to basal forebrain and brainstem regions that
execute bodily components of emotional responses18, and neurons
within the VMPC encode the emotional value of sensory stimuli19.

Patients with VMPC lesions exhibit generally diminished emotional
responsivity and markedly reduced social emotions (for example,
compassion, shame and guilt) that are closely associated with moral
values1,2,12–14,16, and also exhibit poorly regulated anger and frustra-
tion tolerance in certain circumstances20,21. Despite these patent
defects both in emotional response and emotion regulation, the capa-
cities for general intelligence, logical reasoning, and declarative
knowledge of social and moral norms are preserved20–23. We selected
a sample of six patients with adult-onset, focal bilateral VMPC
lesions (Fig. 1) as well as both neurologically normal (NC) and
brain-damaged comparison (BDC) subjects. Importantly, each of
the VMPC patients had striking defects in social emotion but gen-
erally intact intellect and normal baseline mood (Tables 1 and 2, see
also Supplementary Table 1). In particular, all six VMPC patients had
impaired autonomic activity in response to emotionally charged
pictures (Table 2), as well as severely diminished empathy, embar-
rassment and guilt (Table 2). All comparison subjects (NC and BDC)
had intact emotional processing.

Subjects evaluated moral dilemmas designed to pit two competing
considerations against one another. A paradigmatic dilemma of this
type presents subjects with the choice of whether or not to sacrifice
one person’s life to save the lives of others. One consideration is a
utilitarian calculation of how to maximize aggregate welfare, whereas
the other is a strong emotional aversion to the proposed action. One
model holds that endorsement of the proposed action (the utilitarian
response) requires the subject to overcome an emotional response
against inflicting direct harm to another person (a ‘personal’
harm7,8). If emotional responses mediated by VMPC are indeed a
critical influence on moral judgement, individuals with VMPC
lesions should exhibit an abnormally high rate of utilitarian judge-
ments on the emotionally salient, or ‘personal’, moral scenarios (for
example, pushing one person off a bridge to stop a runaway boxcar
from hitting five people), but a normal pattern of judgements on the
less emotional, or ‘impersonal’, moral scenarios (for example, turn-
ing a runaway boxcar away from five people but towards one person).
If, alternatively, emotion does not play a causal role in the generation
of moral judgements but instead follows from the judgements24,25,
then individuals with emotion defects due to VMPC lesions should
show a normal pattern of judgements on all scenarios.

To test for between-group differences in the probability of util-
itarian responses given for each scenario type (non-moral, imper-
sonal moral, personal moral), we used a logistic regression fitted with
the generalized estimating equations method (Fig. 2). There were no
significant differences between groups on the non-moral or imper-
sonal moral scenarios (all P values .0.29, corrected for multiple

*These authors contributed equally to this work.
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of people). Reaction-time data support this distinction: response
latencies in the NC group on high-conflict scenarios were signifi-
cantly longer than on low-conflict scenarios (t-test with 19 degrees
of freedom, t(19) 5 23.63; P 5 0.002).

Like the patients in the comparison groups, the VMPC patients
uniformly rejected the proposed action in every one of the low-
conflict scenarios (Fig. 3). In contrast, significant differences
emerged for the high-conflict scenarios: the VMPC group was more
likely to endorse the proposed action than either the NC (odds
ratio 5 4.70; P 5 0.05, corrected) or BDC group (odds ratio 5 5.38;
P 5 0.02, corrected), with no difference between the NC and BDC
participants (odds ratio 5 0.87; P 5 0.77, uncorrected). Every high-
conflict personal scenario elicited the same pattern: a greater propor-
tion of the VMPC group endorsed the action than either comparison
group.

To recapitulate, VMPC patients’ judgements differed from com-
parison subjects’ only for the high-conflict personal moral dilemmas,
all of which featured competing considerations of aggregate welfare
on the one hand, and, on the other hand, harm to others that would
normally evoke a strong social emotion. Low-conflict personal moral
scenarios lacked this degree of competition. This difference probably

accounts for the greater consensus and faster reaction times on low-
conflict personal dilemmas in the comparison groups, and it can also
account for the VMPC patients’ pattern of judgements. Evidence
suggests that knowledge of explicit social and moral norms is intact
in individuals with VMPC damage21,22. In the absence of an emo-
tional reaction to harm of others in personal moral dilemmas, VMPC
patients may rely on explicit norms endorsing the maximization of
aggregate welfare and prohibiting the harming of others. This strat-
egy would lead VMPC patients to a normal pattern of judgements on
low-conflict personal dilemmas but an abnormal pattern of judge-
ments on high-conflict personal dilemmas, precisely as was observed.
The specificity of this result argues against a general deficit in the
capacity for moral judgement following VMPC damage. Rather,
VMPC seems to be critical only for moral dilemmas in which social
emotions play a pivotal role in resolving moral conflict4,8,16,17.

It is important to note that the effects of VMPC damage on emo-
tion processing depend on context. In this study, the VMPC patients’
abnormally high rate of utilitarian judgements is attributed to dimin-
ished social emotion, whereas in a recent study of the Ultimatum
Game, theVMPC patients’ abnormally high rate of rejection of unfair
monetary offers was attributed to poorly controlled frustration, man-
ifested as exaggerated anger20. These seemingly contradictory find-
ings highlight two distinct aspects of emotion impairment that are
due to VMPC damage. In most circumstances, VMPC patients
exhibit generally blunted affect and a specific defect of social emo-
tions, but in response to direct personal frustration or provocation,
VMPC patients may exhibit short-temper, irritability, and anger. In
the moral judgement task we report here, participants respond to
hypothetical actions and outcomes that elicit social emotions related
to concern for others. In the Ultimatum Game, in contrast, partici-
pants respond to unfair take-it-or-leave-it offers that trigger frustra-
tion. In brief, the tasks in the two studies are different in that the
Ultimatum Game involves self-interest in a real behavioural setting,
whereas the task in the present study focuses on the interest of others
described in a hypothetical scenario.

To conclude, the present findings are consistent with a model in
which a combination of intuitive/affective and conscious/rational
mechanisms operate to produce moral judgements8,22,24–27. Though
the precise characterization of these potential systems awaits further
work, the current results suggest that the VMPC is a critical neural
substrate for the intuitive/affective but not for the conscious/rational
system.

METHODS
Subjects. Six patients with bilateral, adult-onset damage to the VMPC and
twelve brain-damaged comparison patients who had lesions that excluded struc-
tures thought to be important for emotions (VMPC, amygdala, insula, right
somatosensory cortices) were recruited from the Patient Registry of the
Division of Cognitive Neuroscience at the University of Iowa. Twelve healthy
comparison subjects with no brain damage were recruited from the Iowa com-
munity. Groups were age-, gender- and ethnicity-matched. All participants gave
written informed consent.
Neuroanatomical analysis. The neuroanatomical analysis of VMPC patients
(Fig. 1) was based on magnetic resonance data for two subjects (those with
lesions due to the surgical resection of orbital meningiomas) and on computer-
ized tomography data for the other four subjects (with lesions due to rupture of
an anterior communicating artery aneurysm). All neuroimaging data were
obtained in the chronic epoch. Each patient’s lesion was reconstructed in three
dimensions using Brainvox28. Using the MAP-3 technique, the lesion contour for
each patient was manually warped into a normal template brain. The overlap of
lesions in this volume, calculated by the sum of n lesions overlapping on any
single voxel, is colour-coded in Fig. 1.
Stimuli and task. Participants made judgements on a series of 50 hypothetical
scenarios, which were adapted from a previously published set8. See the
Supplementary Information for the full text of the actual scenarios used. Each
scenario was presented as text through a series of three screens. The first two
described the scenario and the third posed a question about a hypothetical action
related to the scenario (‘‘Would you … in order to …?’’). Participants read and
responded at their own pace, pressing an ‘up’ arrow key to advance from one
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A Psychophysiological Investigation of Moral Judgment
after Ventromedial Prefrontal Damage

Giovanna Moretto1,2, Elisabetta Làdavas1, Flavia Mattioli3,
and Giuseppe di Pellegrino1

Abstract

■ Converging evidence suggests that emotion processing
mediated by ventromedial prefrontal cortex (vmPFC) is necessary
to prevent personal moral violations. In moral dilemmas, for ex-
ample, patients with lesions in vmPFC aremore willing than normal
controls to approve harmful actions that maximize good conse-
quences (e.g., utilitarian moral judgments). Yet, none of the exist-
ing studies has measured subjectsʼ emotional responses while they
considered moral dilemmas. Therefore, a direct link between emo-
tion processing and moral judgment is still lacking. Here, vmPFC
patients and control participants considered moral dilemmas while

skin conductance response (SCR) was measured as a somatic in-
dex of affective state. Replicating previous evidence, vmPFC pa-
tients approved more personal moral violations than did controls.
Critically, we found that, unlike control participants, vmPFC pa-
tients failed to generate SCRs before endorsing personal moral vio-
lations. In addition, such anticipatory SCRs correlated negatively
with the frequency of utilitarian judgments in normal participants.
These findings provide direct support to the hypothesis that the
vmPFC promotes moral behavior by mediating the anticipation of
the emotional consequences of personal moral violations. ■

INTRODUCTION

For decades, moral psychology has been concerned with
identifying a rational basis of human morality (Kohlberg,
1969; Piaget, 1965). A different and more recent approach,
however, places strong emphasis on the causal power of
affective and intuitive processes to drive our moral judg-
ment and convictions (Haidt, 2001). Integrating these op-
posite views, recent work in psychology and neuroscience
has suggested that moral judgments are mediated by two
classes of computational processes (Greene, Nystrom,
Engell, Darley, & Cohen, 2004; Greene, 2003; Greene &
Haidt, 2002; Greene, Sommerville, Nystrom, Darley, &
Cohen, 2001). One class, referred to as moral intuition,
consists of emotion-laden processes that automatically
evaluate socially relevant stimuli along a right–wrong or
like–dislike dimension. A second class, moral reasoning,
consists of controlled, deliberative processes that arrive
at moral judgment or decision through laborious steps of
deductive reasoning and cost–benefit analyses.

For themost part, these processes work cooperatively to
promote moral behavior. Certain ethical dilemmas, how-
ever, involve decisions in which the tension or conflict
between intuitive and deliberative processes becomes ap-
parent (Greene et al., 2001). One such dilemma is illus-
trated by the classic trolley problem (Thomson, 1986;

Foot, 1978), in which two moral scenarios, impersonal ver-
sus personal, are contrasted. On the impersonal version
(trolley dilemma), a bystander can use a switch to redirect
a runaway trolley away from five victims and onto a single
victim; on the personal version (footbridge dilemma), a
bystander can push a single victim off of a bridge in front
of a runaway trolley in order to stop its progress toward five
victims. From a simple “economic” point of view, the two
dilemmas are identical (i.e., killing one person to save five
lives). Yet, numerous empirical studies have demonstrated
that a large majority of individuals consider it morally ac-
ceptable to sacrifice one person to save five in the im-
personal dilemma, whereas they believe that it is wrong
to push the large man to save the five victims (Ciaramelli,
Muccioli, Ladavas, & di Pellegrino, 2007; Koenigs et al.,
2007; Mikhail, 2007; Cushman, Young, & Hauser, 2006;
Valdesolo & DeSteno, 2006; Greene et al., 2001, 2004;
Petrinovich, OʼNeill, & Jorgensen, 1993).
According to Greene et al. (2001), the reason for these

seemingly contradictory responses lies in the stronger ten-
dency of personal scenarios (i.e., the push case), compared
to impersonal scenarios (i.e., the switch case), to engage
emotional processes which would affect moral decisions.
Supporting this proposal, neuroimaging has revealed that
impersonal and personal moral dilemma yield dissociable
patterns of neural activation (Greene et al., 2001). Specifi-
cally, impersonal moral scenarios characteristically yield
greater activation in brain areas associated with problem
solving and deliberate reasoning [including dorsolateral
prefrontal cortex (dlPFC) and inferior parietal lobule],
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screen was displayed, lasted for 20 sec in each trial, allow-
ing the psychophysiological response (see below) to return
to baseline after each trial.

For all dilemmas being tested, (“appropriate”) affirma-
tive responses implied the maximization of overall conse-
quences (Greene, 2003), for instance, killing one instead
of five persons (in a moral dilemma), or buying a new tele-
vision instead of repairing the old one for the same price
(in a nonmoral dilemma). However, only for moral dilem-
mas did “appropriate” responses result in moral violations.
Note that “appropriate” and “inappropriate” is a value-
neutral description of what the participant said about the
action in the dilemma and not an evaluation of the partici-
pantʼs decision. Both the number of “appropriate, affirma-
tive responses and response times (RTs; i.e., the time from
the onset of the dilemmatic question to the moment a
response was given)” were collected. Dilemmas were pre-
sented in random order in a single session that lasted ap-
proximately 70 min.

Psychophysiological Data Acquisition
and Reduction

We used the skin conductance activity as a dependent
measure of emotional arousal and somatic state activation.
For each participant, prewired Ag/AgCl electrodes (TSD203
Model; Biopac Systems, Goleta, CA), filled with isotonic
hyposaturated conductant, were attached to the volar sur-
face of the middle and index fingertip of the nondominant
hand and held firmly in place with Velcro straps. Impor-
tantly, doing so left the dominant hand free for behavioral
responses. The electrode pairs forming part of the input
circuit were excited by a constant voltage of 0.5 V (Fowles
et al., 1981; Lykken & Venables, 1971) and the current
change representing conductance was recorded using a
DC amplifier (Biopac GSR100) with a gain factor of 5 μS/V
and low-pass filter set at 10 Hz. The analog signal was digi-
tized using the MP-150 digital converter (Biopac Systems)
at a rate of 200 Hz and fed into AcqKnowledge 3.9 record-
ing software (Biopac Systems). As subjects performed the
moral judgment task seated in front of the computer, SCR
was collected continuously and stored for off-line analysis

on a second PC. Each testing session began with a 10-min
rest period during which the participantsʼ SCR acclimated
to the environment, and the experimenter ensured a cor-
rect attachment and conductance of the electrodes. Pre-
sentation of each dilemma was synchronized with the
sampling computer to the nearest millisecond. Further-
more, each time the subject pressed a response key, this
action coincided with a mark on the SCR polygram. During
acquisition of the psychophysiological data, the partici-
pants were asked to remain quiet and as still as possible
to avoid confounding these measurements.
After acquisition, skin conductance values were trans-

formed to microsiemens values using the AcqKnowledge
software. Also, this software provides an extensive array
of measurements that can be applied to the collected
data. Raw skin conductance data were low-pass filtered
to remove high-frequency noise. The slow downward drift
in baseline skin conductance level was removed using a
moving difference function with a difference interval of
0.05 sec. Before the start of recording, we ensured that
subjects were able to generate SCRs to external stimuli,
such as loud sounds (i.e., hands clapping).

RESULTS

Behavioral Data

The proportion of affirmative responses (e.g., utilitarian
choices in the context of personal moral dilemmas) for
each type of dilemma and each participant group were
computed (see Figure 2). The data were subjected to a
mixed-design ANOVA, with group (vmPFC, non-FC, HC)
as a between-subject factor, and dilemma (personal, imper-
sonal, nonmoral) as a within-subject factor. The ANOVA
yielded a significant main effect of group [F(2, 30) = 4.4,
p < .05], as well as of dilemma [F(2, 30) = 6.3, p < .005].
Critically, the two-way interaction between group and di-
lemma was significant [F(4, 60) = 2.6, p = .05]. Pair-
wise comparisons showed that both control groups gave
fewer affirmative responses to personal (HC = 0.32, non-
FC = 0.30) as compared to impersonal (HC = 0.51, non-
FC= 0.57) and nonmoral dilemmas (HC= 0.52, non-FC=

Figure 2. Proportion of
affirmative responses to
personal, impersonal, and
nonmoral dilemmas in
ventromedial prefrontal
patients (vmPFC), nonfrontal
patients (non-FC), and healthy
controls (HC). Bars refer to
1 standard error of the mean.
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be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using”. These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?
We maintain that, from a psychological

point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.
In each of two studies, Experiments 1 and

2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”
In each experiment, nine participants (10)

responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingu-
late gyrus was significantly different in this comparison. Brodmann’s Areas and Talairach (28) coordi-
nates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17); 31 (–4, –54, 35); 46
(45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.

R E P O R T S

14 SEPTEMBER 2001 VOL 293 SCIENCE www.sciencemag.org2106

Issue 2: “Emotional Reaction”
Certain 

“personal” 
actions

Feel 
bad / 
sad

Does activity in MPFC 
reflect “emotional 
reactions”? 

“Reverse inference”

“Forward inference”

Specific 
cognitive 
process

Experimental 
design

Two kinds of inferences from fMRI data



You are visiting the sculpture garden 
of a wealthy art collector. The garden 
overlooks a valley containing a set of 

train tracks. A railway workman is 
working on the tracks, and an empty 
runaway trolley is heading down the 

tracks toward the workman.

The only way to save the workman's 
life is to push one of the art collector's 
prized sculptures down into the valley 
so that it will roll onto the tracks and 
block the trolley's passage. Doing 

this will destroy the sculpture.

Is it appropriate for you to destroy the 
sculpture in order to save this 

workman's life?
You are negotiating with a powerful 

and determined terrorist who is about 
to set off a bomb in a crowded area. 
Your one advantage is that you have 

his teen-age son in your custody. 

There is only one thing that 
you can do to stop him from 

detonating his bomb, which will kill 
thousands of people if detonated. To 
stop him, you must contact him over 

the satellite hook-up and break one of 
his son's arms and then threaten to 
break the other one if he does not 

give himself up.

Is it appropriate for you to break the 
terrorist's son's arm in order to 
prevent the terrorist from killing 

thousands of people with his bomb? 

“Impersonal” - 20 dilemmas

“Personal” - 
20 dilemmas

Issue 2: “Emotional Reaction”

be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using”. These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?
We maintain that, from a psychological

point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.
In each of two studies, Experiments 1 and

2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”
In each experiment, nine participants (10)

responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingu-
late gyrus was significantly different in this comparison. Brodmann’s Areas and Talairach (28) coordi-
nates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17); 31 (–4, –54, 35); 46
(45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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Issue 2: “Emotional Reaction”

be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using”. These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?
We maintain that, from a psychological

point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.
In each of two studies, Experiments 1 and

2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”
In each experiment, nine participants (10)

responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingu-
late gyrus was significantly different in this comparison. Brodmann’s Areas and Talairach (28) coordi-
nates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17); 31 (–4, –54, 35); 46
(45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using”. These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?
We maintain that, from a psychological

point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.
In each of two studies, Experiments 1 and

2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”
In each experiment, nine participants (10)

responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingu-
late gyrus was significantly different in this comparison. Brodmann’s Areas and Talairach (28) coordi-
nates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17); 31 (–4, –54, 35); 46
(45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using”. These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?
We maintain that, from a psychological

point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.
In each of two studies, Experiments 1 and

2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”
In each experiment, nine participants (10)

responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingu-
late gyrus was significantly different in this comparison. Brodmann’s Areas and Talairach (28) coordi-
nates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17); 31 (–4, –54, 35); 46
(45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using”. These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?
We maintain that, from a psychological

point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.
In each of two studies, Experiments 1 and

2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”
In each experiment, nine participants (10)

responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingu-
late gyrus was significantly different in this comparison. Brodmann’s Areas and Talairach (28) coordi-
nates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17); 31 (–4, –54, 35); 46
(45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using”. These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?
We maintain that, from a psychological

point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.
In each of two studies, Experiments 1 and

2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”
In each experiment, nine participants (10)

responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingu-
late gyrus was significantly different in this comparison. Brodmann’s Areas and Talairach (28) coordi-
nates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17); 31 (–4, –54, 35); 46
(45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using”. These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?
We maintain that, from a psychological

point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.
In each of two studies, Experiments 1 and

2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”
In each experiment, nine participants (10)

responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the

Fig. 1. Effect of condition
on activity in brain areas
identified in Experiment 1.
R, right; L, left; B, bilateral.
Results for the middle
frontal gyrus were not rep-
licated in Experiment 2.
The moral-personal condi-
tion was significantly dif-
ferent from the other two
conditions in all other ar-
eas in both Experiments 1
and 2. In Experiment 1 the
medial frontal and posteri-
or cingulate gyri showed
significant differences be-
tween the moral-imper-
sonal and non-moral con-
ditions. In Experiment 2
only the posterior cingu-
late gyrus was significantly different in this comparison. Brodmann’s Areas and Talairach (28) coordi-
nates (x, y, z) for each area are as follows (left to right in graph): 9/10 (1, 52, 17); 31 (–4, –54, 35); 46
(45, 36, 24); 7/40 (–48, –65, 26); 7/40 (50, –57, 20).

Fig. 2. Brain areas ex-
hibiting differences in
activity between con-
ditions shown in three
axial slices of a stan-
dard brain (28). Slice
location is indicated
by Talairach (28) z co-
ordinate. Data are for
the main effect of
condition in Experi-
ment 1. Colored areas
reflect the thresholded F scores. Images are reversed left to right to follow radiologic convention.
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be in the way. This answer, however, runs
into trouble with a variant of the trolley di-
lemma in which the track leading to the one
person loops around to connect with the track
leading to the five people (1). Here we will
suppose that without a body on the alternate
track, the trolley would, if turned that way,
make its way to the other track and kill the
five people as well. In this variant, as in the
footbridge dilemma, you would use some-
one’s body to stop the trolley from killing the
five. Most agree, nevertheless, that it is still
appropriate to turn the trolley in this case in
spite of the fact that here, too, we have a case
of “using”. These are just one proposed so-
lution and one counterexample, but together
they illustrate the sort of dialectical difficul-
ties that all proposed solutions to this prob-
lem have encountered. If a solution to this
problem exists, it is not obvious. That is,
there is no set of consistent, readily accessible
moral principles that captures people’s intui-
tions concerning what behavior is or is not
appropriate in these and similar cases. This
leaves psychologists with a puzzle of their
own: How is it that nearly everyone manages
to conclude that it is acceptable to sacrifice
one life for five in the trolley dilemma but not
in the footbridge dilemma, in spite of the fact
that a satisfying justification for distinguish-
ing between these two cases is remarkably
difficult to find (2)?
We maintain that, from a psychological

point of view, the crucial difference between
the trolley dilemma and the footbridge dilem-
ma lies in the latter’s tendency to engage
people’s emotions in a way that the former
does not. The thought of pushing someone to
his death is, we propose, more emotionally
salient than the thought of hitting a switch
that will cause a trolley to produce similar
consequences, and it is this emotional re-
sponse that accounts for people’s tendency to
treat these cases differently. This hypothesis
concerning these two cases suggests a more
general hypothesis concerning moral judg-
ment: Some moral dilemmas (those relevant-
ly similar to the footbridge dilemma) engage
emotional processing to a greater extent than
others (those relevantly similar to the trolley
dilemma), and these differences in emotional
engagement affect people’s judgments. The
present investigation is an attempt to test this
more general hypothesis. Drawing upon re-
cent work concerning the neural correlates of
emotion (3–5), we predicted that brain areas
associated with emotion would be more ac-
tive during contemplation of dilemmas such
as the footbridge dilemma as compared to
during contemplation of dilemmas such as
the trolley dilemma. In addition, we predicted
a pattern of behavioral interference similar to
that observed in cognitive tasks in which
automatic processes can influence responses,
such as the Stroop task (in which the identity

of a color word can interfere with partici-
pants’ ability to name the color in which it is
displayed; e.g., the ability to say “green” in
response to the word “red” written in green
ink) (6, 7 ). In light of our proposal that
people tend to have a salient, automatic emo-
tional response to the footbridge dilemma
that leads them to judge the action it proposes
to be inappropriate, we would expect those
(relatively rare) individuals who nevertheless
judge this action to be appropriate to do so
against a countervailing emotional response
and to exhibit longer reaction times as a result
of this emotional interference. More general-
ly, we predicted longer reaction times for
trials in which the participant’s response is
incongruent with the emotional response
(e.g., saying “appropriate” to a dilemma such
as the footbridge dilemma). We predicted the
absence of such effects for dilemmas such as
the trolley dilemma which, according to our
theory, are less likely to elicit a strong emo-
tional response.
In each of two studies, Experiments 1 and

2, we used a battery of 60 practical dilemmas
(8). These dilemmas were divided into “mor-
al” and “non-moral” categories on the basis
of the responses of pilot participants (8).
(Typical examples of non-moral dilemmas
posed questions about whether to travel by
bus or by train given certain time constraints
and about which of two coupons to use at a

store.) Two independent coders evaluated
each moral dilemma using three criteria de-
signed to capture the difference between the
intuitively “up close and personal” (and pu-
tatively more emotional) sort of violation ex-
hibited by the footbridge dilemma and the
more intuitively impersonal (and putatively
less emotional) violation exhibited by the
trolley dilemma (8, 9). Moral dilemmas meet-
ing these criteria were assigned to the “moral-
personal” condition, the others to the “moral-
impersonal” condition. Typical moral-per-
sonal dilemmas included a version of the
footbridge dilemma, a case of stealing one
person’s organs in order to distribute them to
five others, and a case of throwing people off
a sinking lifeboat. Typical moral-impersonal
dilemmas included a version of the trolley
dilemma, a case of keeping money found in a
lost wallet, and a case of voting for a policy
expected to cause more deaths than its alter-
natives. Participants responded to each di-
lemma by indicating whether they judged the
action it proposes to be “appropriate” or “in-
appropriate.”
In each experiment, nine participants (10)

responded to each of 60 dilemmas (11) while
undergoing brain scanning using fMRI (12).
Figures 1 and 2 describe brain areas identified
in Experiment 1 by a thresholded omnibus anal-
ysis of variance (ANOVA) performed on the
functional images (13). In each case, the
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any harmful outcome, and this response would be greater when
performing the action than when witnessing the action.

Method

We recruited 108 participants (69 female, 39 male) aged 18–35
years (Mdn ! 20). Participants initially consented to a study of
“pretend actions” omitting any mention of harm. Participants com-
pleted 20 items from the Positive and Negative Affect Schedule
(PANAS; Watson, Clark, & Tellegen, 1988), and then we applied
sensors from two different ambulatory devices that allowed free
movement during testing: VU-AMS impedance/ECG (Amster-
dam), and SpaceLab blood pressure (ABP 90207, Issaquah, WA).
The experimenter measured baseline physiological responses dur-
ing a 5-min rest and then brought participants into a room where
she described the full experimental procedure, obtained additional
informed consent which emphasized that the participant was free
to omit any actions, and then initiated the pretend actions.

A male research assistant played the role of victim in the
perform-harm and witness-harm conditions. Participants in the
perform-harm condition were asked to perform five actions in a
fixed order: (1) smashing the victim’s shin with a hammer—a PVC
pipe was worn under a fake pant leg, (2) smashing the victim’s
hand with a rock—a rubber hand was placed at the cuff of the shirt
and the actual hand was obscured from sight, (3) discharging a
handgun into the victim’s face—a weighty metal replica, (4)
drawing a knife across the victim’s throat—a rubber knife, and (5)
smacking a baby against the table—we used a realistic looking
baby doll (see Figure 1). No verbal communication occurred
between the participant and the victim, and the victim avoided eye
contact except during the action itself. The victim grimaced
slightly during each action but exhibited no further distress.

The experimenter initiated each action by describing it to the
participant and emphasizing that it was pretend and that no harm

would occur. The participant was instructed to contemplate per-
forming the action for 1 min while holding the relevant implement
(e.g., gun), during which time the experimenter exited the room.
The experimenter returned and said, “It is time to perform the
action.” After the participant performed (or chose not to perform)
the action, the experimenter closed a curtain between the partici-
pant and the victim, instructed the participant to sit quietly for 1
min, and exited. This sequence was repeated for each action.

The witness-harm condition proceeded identically, except that
the participant was introduced to two additional experimenters
who assumed the roles of perpetrator and victim. The participant
heard an identical description of the event to be performed and
then contemplated watching that event for 1 min. The experimenter
returned to the room and asked the perpetrator to “harm” the victim,
which the perpetrator did directly in front of the participant with
neutral affect. The perpetrator and the victim were then masked by a
curtain during a 1-min postaction period. The no-harm condition also
proceeded identically, except that there were no additional exper-
imenters, and the participant was asked to perform five metabol-
ically controlled pretend actions: (1) hammering an imaginary nail
on a block of wood, (2) using a rock to smash a (rubber) nut, (3)
using a spray bottle to mist an imaginary plant, (4) using a rubber
knife to cut a (cardboard) loaf of bread, and (5) smacking a hand
broom against a table to shake out dust.

After the pretend actions, participants returned to the original
room and sensors were removed. Participants completed several
questionnaires including the 20-item PANAS and five hypothetical
moral dilemmas drawn from previous research (Greene et al.,
2001). These moral dilemmas asked participants whether they
would perform a harmful action to save many lives (e.g., whether
to smother one’s own crying baby to successfully hide their whole
family from enemy soldiers).

Figure 1. Harmful and nonharmful actions used in Experiment 2.
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Less willing to push the man



Some not-issues
Finding brain activity does NOT imply this is: 

- universal to all people, not affected by culture 
- innate, not learned 
- evolutionarily advantageous 
- inaccessible to deliberation and persuasion



Certain 
“personal” 

actions

Harm to others

Feel aversion

Morally wrong

Greene was mostly right:

What we have learned

“People are unwilling to “push the man” in the footbridge case in 
part because they have an aversion to the idea of pushing a man.” 
AND: the Medial PreFrontal Cortex plays a role in this aversion



Some of what we still don’t know

So, what is the MPFC doing during these moral judgments? 
How do we become averse to certain actions? 

Learning during development?  
Evolutionary pressure on “ultra-social animals”? 

What role does MPFC play in real first-person moral choice? 
An intriguing puzzle: damage to MPFC can happen 

In adulthood: poor decision-making, risky, paralyzed 
At birth: psychopaths 

What about other moral values, like honesty, loyalty, & respect?



THANKS


