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As imaging technologies help us understand the 
structure and function of the brain, providing 
insight into human capabilities as basic as vision 

and as complex as memory, and human conditions as 
impairing as depression and as fraught as psychopathy, 
some have asked whether they can also help us under-
stand human agency. Specifically, could neuroimaging 
lead us to reassess the socially significant practice of as-
signing and taking responsibility?

Responsibility is a complex concept,1 and attribut-
ing responsibility is a complex human practice, both 
in everyday life and in the most familiar formal con-
text in which responsibility is often at issue—the law. 
Embedded in our concept of responsibility are strong 
assumptions about how human beings make decisions. 
Specifically, we generally assume that a person chose to 
undertake the action or inaction that led to the outcome 
for which we are now holding her responsible. And we 
assume that this choice was undertaken, at least to some 
limited degree, freely, meaning that the person could 
have decided not to undertake the action or inaction. 
In this way, responsibility is closely related to, although 
not exactly the same as,2 free will—the idea that we 
choose and control our actions (and sometimes even our 
thoughts and emotions).

While responsibility itself is not a psychological 
process open to investigation through neuroimaging, 
decision-making is. Over the past decade, different re-

searchers and scholars have sought to use neuroimaging 
(or the results of neuroimaging studies) to investigate 
what is going on in the brain when we make decisions. 
The results of this research raise the question of whether 
neuroscience—especially now that it includes neuroim-
aging—can and should alter our understandings of re-
sponsibility and our related practice of holding people 
responsible. It is this question that we investigate here. 

Blaming: When Are We Responsible for 
Outcomes?

Notions of responsibility for action are deeply em-
bedded and widespread; indeed, they are not 

limited to humans. As Oliver Wendell Holmes, Jr., fa-
mously declared, even a dog distinguishes between being 
stumbled over and being kicked.3 Those notions are also 
complex. While we generally hold individuals respon-
sible for outcomes they caused, we don’t always do so, 
and we sometimes hold individuals responsible for out-
comes they did not directly cause because we think they 
are nevertheless responsible.

To help us think about responsibility, let us begin 
with a three-way distinction—between causal respon-
sibility, moral responsibility, and legal responsibility. 
One is causally responsible when there is a link between 
something one did (or sometimes, did not do) and the 
state of affairs in question. So, if I move my foot and 
it hits the dog’s ribs, I may be causally responsible for 
bruising him. Causal responsibility throws up some 
puzzles of its own: Is one causally responsible for conse-
quences that are only remotely related to one’s actions?4 
Can a failure to act really constitute a “cause”?5 But for 
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now, let us consider causation in a fairly simplistic way: I 
cause the glass to break if I move my body (or an exten-
sion of my body, like my sleeve) such that it knocks the 
glass over. Causal responsibility is usually a necessary but 
not sufficient condition for establishing moral and legal 
responsibility.

Moral responsibility is more complex. One is morally 
responsible for an outcome not just if one caused it to hap-
pen but if one did so in certain mental states—with full in-
tent, knowingly, or under circumstances when one should 
have known that one’s actions would or might cause such 
an outcome. The distinctions between these mental states 
are unclear and disputed, but they are reflected to some ex-
tent in ordinary moral judgments. To return to the earlier 
example, I will almost certainly be held morally responsible 
for breaking the glass if I knocked it over with the intention 
of breaking it. But I may also be morally responsible for 
breaking the glass if I knocked the glass over with the inten-
tion of only spilling the water, since breaking the glass was a 
consequence of my action that I probably should have an-
ticipated. And I may even be held morally responsible if I 
broke the glass while waving my arms around in the course 
of telling an exciting story and standing right by the glass, 
if I should have known that doing so was likely to knock the 
glass over and break it, even though, in fact, the possibility 
never crossed my mind.

If, however, I was waving my arms in the course of a 
seizure that I could not control, I will not be held mor-
ally responsible even if I knew the likely outcome of my 
arm-waving. It is not enough, therefore, that my bodily 
movements caused the outcome; for individuals to be held 
morally responsible for outcomes, we usually require that 
they intentionally act to cause them. That is, we require that 
the actor in some sense choose to undertake the action or 
inaction.  A seizure or spasm is not an action at all, let alone 
an intentional or chosen one.

For moral responsibility, it also matters what kind of 
agent I am—specifically, whether I am capable of the kind 
of mental state necessary for moral responsibility. An in-
fant who knocks the glass over, causing it to break, would 
not be held morally responsible. We understand that the 
infant cannot form the requisite intention for moral re-
sponsibility, and even if she could, she won’t be held to the 
applicable standard of care (even if we think that she did 
knock the glass over “on purpose,” we don’t expect her to 
understand that this action may well cause it to break, we 
don’t expect her to understand that breaking a glass is an 
undesirable outcome, or we don’t expect her to refrain from 
doing things she knows are bad). 

While moral and legal responsibility differ in some 
respects, the two track fairly closely, and the law draws 
heavily on moral responsibility in determining legal re-
sponsibility. Legal responsibility, discussed in more detail 

below, also concerns intention, with terms like “with in-
tent,” “with knowledge,” “recklessly,” or “negligently” used 
to refer to the various mental states that, depending on the 
circumstances, may suffice to make one legally responsible 
for an outcome.

These three basic kinds of responsibility (causal, moral, 
and legal) are fairly simple in the abstract, but their applica-
tion can be quite sophisticated: we can hold people caus-
ally, morally, and legally responsible for outcomes, even 
individuals who were not direct physical causes, and we 
can hold people responsible to varying degrees.

Much has been written about responsibility by philoso-
phers, lawyers, and others. The question we address here is, 
What impact, if any, could—and should—findings from 
neuroimaging studies have on how we think about respon-
sibility?

Philosophical Puzzles: Can We Be Responsible 
and Causally Determined?

One answer to that question is that neuroimaging tech-
nologies can show us—can literally illustrate—that 

the whole notion of responsibility (causal, moral, and le-
gal) is built on an unsupportable assumption—specifically, 
the assumption that we have free will. Philosophers have 
wondered for centuries, if not millennia, whether we really 
choose our actions or whether they are causally determined 
and whether the two views of action are mutually exclusive 
(that is, if our actions are determined, can we be held re-
sponsible?).

This isn’t just a hypothetical problem. It is increasingly 
accepted that human beings are not the de-novo “causers” 
of their thoughts and actions, nor is any other agent acting 
outside the laws of physics. Rather, each action or event is 
“caused” by the cascade of events and influences that came 
before it, ad infinitum. Nothing originates with me. My 
thoughts and actions—my choice to pick up the pen or 
reach out to knock over the glass—are caused by electrical 
signals in my brain and the rest of my body, which in turn 
are caused by my particular body (including brain) and its 
reaction to this set of circumstances, which itself is the re-
sult of everything that I have ever experienced combined 
with the body I was born with, which developed from my 
genome, my various early environments, and their constant 
interaction, which in turn interact with the unfolding cir-
cumstances of my life. All of this was itself caused by a 
multitude of factors, and so on.

One implication of determinism is that everything I do 
is theoretically predictable—if we could identify and un-
derstand all the relevant factors that led up to this moment 
in time, we could predict with 100 percent accuracy what I 
will do next. Will I pick up the pen? Will I knock over the 
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glass? Will I order cake or salad? Will I steal the diamond 
ring?

If determinism is true (some philosophers and quan-
tum physicists deny that it is, although each on different 
grounds), then two questions immediately arise. Do I really 
choose to do anything? And if I didn’t choose to undertake 
my actions, then can I still be held responsible for them? 
Can I be held responsible for my actions given that the 
intentions that caused my actions were themselves deter-
mined by other causes and, ultimately, by physical causes 
outside my brain?

In the philosophical literature, those who answer “yes” to 
these questions are called “compatibilists.” Compatibilists 
argue that we are responsible for our actions if our inten-
tions (or beliefs and desires) cause them in the usual ways, 
even if our intentions are in turn caused by events outside 
ourselves. It is only when the usual causation of our actions 
is disrupted or superseded by interruptions like delusion, 
coercion, compulsion, or mania that we are not responsible 
for them. Compatibilists do not deny the underlying truth 
about determinism, but they insist that we do not reject 
determinism when we hold someone responsible for her 
actions—we simply assume that their actions were deter-
mined in the usual ways.

Those who answer “no” to these questions—who main-
tain that determinism completely undermines the notion 
of responsibility—are called “incompatibilists.” They say 
that to be morally responsible for our actions, we have to be 
the ultimate cause of our actions. Correspondingly, then, 
to be free, our will would have to operate outside of the 
laws that govern the behavior of physical objects (much as 
a soul has been supposed to operate). For incompatibilists, 
therefore, either free will is an illusion or determinism is 
false. Some incompatibilists, called “libertarians,” reject de-
terminism or maintain that human agency is exempt from 
it (such metaphysical libertarians should not be confused 
with political libertarians), while others accept determin-
ism and reject responsibility and free will.

Compatibilism—the idea that responsibility can coex-
ist with the truth of determinism—has been the dominant 
view in Anglo-American philosophy for the last fifty years. 
A generation of compatibilists has maintained that we can 
take and assign responsibility even if all our actions (and 
inactions) are fully determined, as long as they are deter-
mined in the “right” way: by our desires, beliefs, intentions, 
or decisions. One of the most influential strains of com-

patibilism derives from a 1962 essay by Peter Strawson, 
“Freedom and Resentment.”6

Strawson makes two large claims. First, we can live with 
determinism. Praise, blame, and responsibility-judgments 
aren’t undermined by the truth of determinism, and there 
is no need for the “panicky metaphysics” that earlier philos-
ophers invoked to square determinism with what they took 
to be the truth of free will. Strawson argues that our “reac-
tive attitudes” of blaming, praising, resentment, and grati-
tude (among others) require us to hold others responsible 
for their actions, but they do not require us to regard their 
actions or decisions as undetermined (that is, as exempt 
from the laws of physics). Holding someone responsible 
merely requires the absence of specific conditions that hu-
man beings have over time agreed undermine responsibil-
ity, such as ignorance, insanity, or compulsion. Our ability 
to justify and recognize such excusing and exempting con-
ditions is not affected by the truth of determinism.

Second, we cannot live without responsibility-judg-
ments. Our reactive attitudes of blame, praise, and so on 
are necessary for close personal relationships and social life 
generally. We can suspend our reactive attitudes on specific 
occasions, taking the “objective” stance of a scientific ob-
server toward acts or individuals when we find an excusing 
or exempting condition. For instance, if we discover that 
the person who broke the glass was an infant or was pushed 
by someone else, we will not hold that person responsible. 
Yet while we can suspend our reactive attitudes toward 
some of the people all of the time (exemptions), and all 
of the people some of the time (excuses), we can’t do so 
toward all of the people all of the time. Our social lives and 
close personal relationships compel us to take a “partici-
pant” stance toward most of the people in our community, 
subjecting them to our reactive attitudes and vice-versa. We 
praise and blame, express resentment and gratitude toward 
those close to us, and we expect them to do likewise to us. 
To treat them, or to have them treat us, with scientific or 
clinical detachment as acted-upon entities rather than as 
persons who can decide and act would cause an irreparable 
break in our personal relationships and undermine the fab-
ric of our society.

To the extent that it addresses the issue, Anglo-American 
law is firmly compatibilist, denying responsibility only for 
certain kinds of disruptive causation. In the law, some ac-
tors, like infants or the criminally insane, are always exempt 
from legal responsibility, while others who ordinarily might 

If determinism is true, do I really choose to do anything? 
And if I didn’t choose to undertake my actions, 

can I still be held responsible for them? 
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be held responsible are excused in light of the particular cir-
cumstances of the case, for instance, if they were coerced. 
Despite this general stance, some scholars have suggested 
that behavioral and cognitive neuroscience could or should 
cause us to change or abandon our notions of moral and 
legal responsibility,7 including specifically criminal respon-
sibility. Those who commit bad acts might still face conse-
quences, but those consequences would aim not to punish 
them but to prevent commission of more harmful acts 
(whether through some kind of preventative detention or 
compulsory rehabilitation). This provocative idea has been 
challenged by a number of other scholars and commenta-
tors as impractical, undesirable, unnecessary, and unlikely 
to occur given the nature of both morality and the law.8

Determinism and the Framework for Legal 
Responsibility

Theoretically, the evolving philosophical understand-
ings of moral responsibility need not be closely tied 

to lay notions, and neither need conform to how the law 
understands and operationalizes responsibility. The law 
has its own formulations of responsibility and its own pro-
cesses for determining whether an individual is responsible, 
to what degree she is responsible, and how she should be 
held accountable.9 Yet moral and legal responsibility are 
also intimately connected, at least to the extent that a legal 
system that too often strayed far from lay notions of moral 
responsibility would lose its credibility. So, at a minimum, 
the law needs to be aware of and somewhat congruent with 
lay notions of responsibility.

Within the law, the standard view is that legal respon-
sibility requires moral responsibility insofar as legally re-
sponsible individuals usually must be both the cause of the 
harm or damage at issue and, except in cases of strict liabil-
ity, to blame for it (truly innocent accidents are often ex-
cused).10 Under the criminal law in particular, punishment 
is supposed to be proportional to the offender’s blamewor-
thiness11—an idea that demands an understanding of the 
actor’s moral responsibility. The reverse is not always true, 
however. Individuals may be morally responsible for an ad-
verse outcome but not legally responsible for it. For exam-
ple, in a liberal-democratic society, reckless political leaders 
may be held morally responsible for social and economic 
disasters without having any legal liability for the damage 
they arguably caused.

In the criminal law (the domain on which we will fo-
cus), responsibility is usually determined by a two-step 
process. First, the judge or jury decides whether the ac-
cused committed the alleged act (or sometimes, the alleged 
omission). Did Mr. X fire the gun that killed Ms. Y? This 
is called the “actus reus,” and it is essentially the establish-
ment of causal responsibility. The second step requires the 

judge or jury to determine whether the accused committed 
the alleged act or omission with the requisite intention or 
mental state. Did Mr. X mean to kill Ms. Y? This is called 
the “mens rea,” and it is similar to the establishment of 
moral responsibility. Mens rea varies by crime or alleged 
legal wrongdoing—a conviction for some crimes requires 
full intention (a murder charge requires “intent to kill”), 
while lesser degrees of intention like recklessness or negli-
gence are enough for other convictions. If Mr. X intended 
only to injure Ms. Y when he shot at her, he might be guilty 
of manslaughter rather than murder; if Mr. X killed Ms. Y 
completely accidentally while he was practicing his aim in 
his backyard, he might be guilty of a lesser crime (reckless 
discharge of a firearm, for example) or no crime at all.

If an accused is found legally responsible, then the judge 
or jury must decide on an appropriate punishment. At this 
stage—called “sentencing” in criminal cases—the mental 
state of the accused may be considered again, this time to 
determine whether the court should be lenient or harsh. 
Courts often have some leeway when determining pun-
ishments, and lawyers are allowed to introduce all sorts of 
evidence about the accused’s personality and background 
that would not have been admissible in the earlier “trial” 
stage but that speak to the accused’s blameworthiness. 
Sentencing in criminal cases may take account of mental 
illness, a difficult childhood, or other factors that might 
not have been considered relevant when determining guilt 
but that could persuade the court to be lenient or harsh. 
Although sentencing does provide this opportunity for 
modulating punishment, it is important to bear in mind 
that courts are often significantly constrained by sentenc-
ing guidelines, which can dictate, for instance, minimum 
jail terms for specific crimes.12

Neuroimaging’s Impact on Responsibility: 
General Issues

What impact, if any, should neuroimaging, and fMRI 
in particular, have on our beliefs about responsibil-

ity and our practices of holding people morally and legally 
responsible? Does neuroimaging pose new challenges to 
the compatibilist views that have predominated in moral 
and legal thinking for the past fifty years? Might the ca-
pacity to observe the brain processes of people through 
neuroimaging tempt us to adopt a more objective attitude 
toward them and ourselves? That is, instead of seeing each 
other as subjects who choose to act and are therefore rightly 
held responsible for the consequences of our actions, will 
we come to see human beings as objects upon whom the 
forces of nature act?

If this understanding of persons were just an occasional 
temptation, it would not be cause for much concern, any 
more than a myriad of other events or circumstances that 
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invite us to step back from our participant stance. But there 
are concerns that neuroimaging will have a more endur-
ing or profound effect on our reactive attitudes, that it will 
become difficult if not impossible for us to ever maintain 
a participant stance—to ever see ourselves as subjects with 
control over our actions—by giving us dramatic visual evi-
dence of the biological mechanisms underlying our deci-
sions and behavior. One casualty of this new way of seeing 
ourselves could be the very notion of responsibility.

In the remaining analysis, we address these questions. 
As we do, it is helpful to bear in mind the difference be-
tween claims about the impact that neuroimaging ought to 
have on our beliefs and practices and the impact it is likely 
to have—between prescriptive or normative claims, on the 
one hand, and predictive or empirical ones, on the other.13 
We should also note that we will construe “neuroimaging” 
broadly, to include not only visual displays and other indi-
cators of brain structure and activity but also the inferences 
about brain function that are drawn from them.

Neuroimaging Research Relevant to 
Responsibility

To date, two kinds of studies have been thought espe-
cially relevant to our beliefs and practices concerning 

responsibility—studies that enable us to visualize decision-
making processes as they take place in or between differ-
ent parts of the brain and studies that seek to reveal the 
timing of various aspects of the decision-making processes 
in the brain. There is a great deal of debate about whether 
research in these two areas can or should have a significant 
impact on how we understand and assign responsibility.

Research that visualizes decision-making activity in 
the brain. Some scholars have called the brain a causal 
“bottleneck.”14All the genetic, perinatal, and various envi-
ronmental forces that affect judgment and behavior do so 
through their effects on the brain. In depicting some of 
those effects—in showing us some of what is happening 
in the brain when we make decisions—neuroimaging can 
graphically illustrate these converging forces and forcefully 
suggest the truth of determinism.

According to this line of argument, it is all well and good 
to talk about determinism, but if you can show it, people 
will no longer be able to hold onto ideas that are incompat-
ible with it, like (according to these scholars) free will and, 

indeed, responsibility. Neuroimages show that behavior is 
caused and so will leave no room for a “self ” or its mental 
processes to play a causal role. As a result, we will no longer 
be able to maintain our current understanding of moral 
responsibility, and we will no longer be able to use the law 
to punish people because they “deserve it.”

This is the argument made by Joshua Greene and 
Jonathan Cohen in an influential and controversial article 
published in 2004. Greene and Cohen argue that although 
the law does not rely for its validity on mind-brain dualism, 
or on the notion that most individuals have free will, our 
intuitive sense of justice, and therefore our willingness to 
support the law, does rely on these ideas. In their words, 
“new neuroscience will undermine people’s common sense, 
libertarian conception of free will and the retributivist 
thinking that depends on it, both of which have heretofore 
been shielded by the inaccessibility of sophisticated think-
ing about the mind and its neural basis.”15 When neuro-
science—and particularly neuroimaging—illustrates the 
truth of determinism, they argue, the public will be forced 
to completely abandon its retributivist understanding of 
the criminal law because that idea relies on a demanding 
(“libertarian”) conception of free will, which is not sup-
ported by neuroscience. That is, we will have to give up 
the idea that the law punishes people who deserve to be 
punished for the acts or omissions they freely choose to 
undertake.  In fact, according to their interpretation, neu-
roscience shows that free will is an illusion.

The criminal law will still be justifiable, in this account, 
but only on entirely consequentialist grounds. According 
to Greene and Cohen, we can justifiably impose restraints 
like prison time on people because doing so reduces bad 
consequences, like the commission of further crimes, and 
increases good consequences, like a sense of security and 
public trust. But we cannot punish people because they de-
serve it—this idea, in their view, makes no sense.

It is clear from their paper that Greene and Cohen think 
that neuroimages not only will cause people to abandon 
many of their ideas about moral and legal responsibility 
but that they should cause everyone to do so. Yet according 
to their logic, neuroscience’s illustrations of determinism 
will (and should) subvert our basic notions of responsibility 
only if our notions are libertarian or incompatibilist to be-
gin with. As we discuss below, however, some other philos-
ophers deny this, claiming that in most contexts, laypeople 

What impact, if any, should neuroimaging, and fMRI in particular, 
have on our beliefs about responsibility and our practices of 

holding people morally and legally responsible? 
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are compatibilists (as described by Strawson), who will and 
should be unswayed by graphic evidence of determinism.

Research on the timing of decision-making activity in 
the brain.

If the familiar determinist claim, that our intentions are 
part of a predetermined causal sequence, is threatening to 
our sense of ourselves as free, then the more radical idea that 
our intentions might play no causal role in our actions is 
more threatening still. Suggestive evidence that intentions 
lack a role in some apparently voluntary actions has come 
from research on the timing of brain activity. This research 
has raised questions about whether conscious intentions 
and decisions are merely “epiphenomena” of brain activ-
ity—side effects of the causal processes that yield decisions 
and actions to which they make no causal contribution.

This possibility was first suggested by a series of ex-
periments performed by Benjamin Libet in the 1980s.16 
In these studies, subjects wearing electroencephalogram 
(EEG) leads on their scalps were seated in front of a timer. 
They were asked to do a simple motor action—like press-
ing a button or flexing a finger—at whatever moment they 
wished and then to note the exact time when they formed 
the intention to perform this simple action. It turned out 
that subjects reported forming the intention to do the ac-
tion well after the EEG detected occurrence of a neural 
event that was known, from previous research, always to 
precede the onset of such motor actions. Libet interpreted 
his studies as showing that “the brain ‘decided’ to initiate 
or, at least, to prepare to initiate, the act before there is 
any reportable subjective awareness that such a decision has 
taken place.”17

This finding, which has been frequently replicated, was 
seen by Libet and others as assigning conscious states and 
processes an even more passive, epiphenomenal role than 
they are assigned in standard compatibilist accounts.18 In 
those accounts, decisions and intentions are brought about 
by a variety of mental and physical causal factors. But once 
caused, those decisions or intentions—or their neural real-
izations—are themselves the cause of the resulting actions. 
Libet’s experiments appear to relegate conscious decisions 
and intentions to a spectator’s role. Although subjects be-
lieve that they are reporting the moment when they formed 
the intention to act, what they are actually reporting is the 
moment when they become aware of a causal sequence that 
was already in motion, a sequence that did not include any 
intention or decision on their part. Moral and legal respon-
sibility become incoherent in the face of this fact, Libet 
argued.19

Philosophers and psychologists have responded to 
Libet’s challenge in a number of ways. Some deny that the 
experiments show that subjects are not consciously initi-
ating the requested actions. For instance, Alfred Mele has 
argued that those neural events that reliably precede the 

reported intention to act should be interpreted as the urges 
or desires that often precede and influence decisions, and 
not as the intention- or decision-like states themselves.20

Others claim that even if Libet’s experiments showed 
that subjects are not consciously initiating their actions, 
they wouldn’t challenge compatibilist accounts of free ac-
tion. For instance, Owen Flanagan concedes that Libet’s 
subjects, and those performing similar tasks, may not truly 
decide when to perform the specific action requested, but 
then argues that the subjects nevertheless can be said to 
initiate those actions by virtue of earlier, more general deci-
sions they make, for instance, to comply with the request 
to perform the action.21 That is, they make a conscious and 
deliberate decision to cooperate with the experiment, and 
then once the experiment is in progress, they almost un-
consciously perform the action they know is required.

Other critics see Libet’s and similar experiments mere-
ly as demonstrating a highly context-specific illusion, no 
more threatening to our freedom of will than an optical il-
lusion is to the accuracy of our vision.22 Several more recent 
experiments have attempted to counter these criticisms, for 
example, by showing that reported intentions lag behind 
a variety of neural events and for a variety of requested 
actions. The research of John Dylan Haynes and his col-
leagues has utilized neuroimaging to find even longer inter-
vals between activations and reported decisions than Libet 
found. They employed a task requiring subjects to decide 
not only when to perform a simple action but also which 
of two simple actions to perform.23 Although this research 
makes the case for “predetermination” stronger and more 
robust, it is certainly open to criticism that its findings are 
misinterpreted or inconclusive.24

Because of the lack of an agreed-upon testing method, 
the variety of interpretations that any test results can re-
ceive, and the “essentially contested” nature of the concept 
of free will, it is doubtful that there could ever be a critical 
experiment proving or disproving that the causal pathways 
leading up to the requested act in Libet-type tasks com-
pletely bypass conscious mental states.25 Nevertheless, it is 
not unreasonable to think that our experience of and belief 
in agency might be threatened by Libet’s claim that our in-
tentions, desires, and beliefs do not play a causal role at all 
in our actions—that they are mere side effects of the neural 
processes that produce those actions—and by experiments 
purporting to prove Libet correct. We experience ourselves 
as causing our own actions through our intentions, desires, 
and beliefs, and any claim that these mental states are inert 
side effects of neural processes we are not aware of makes 
consciousness of agency look like an “afterthought”26 and 
our perceptions of agency look delusional.27 In these ways, 
epiphenomenalism poses a greater threat to lay notions of 
agency than determinism alone, which can assign a causal 
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role to our intentions, desires, and beliefs, just not the ul-
timate causal role.

Will Neuroscience Change Minds?

We don’t yet know the impact that the kind of neu-
roscience research described above might have if it 

were widely encountered. Green and Cohen clearly expect 
neuroimaging to have a deeper impact on the general pub-
lic than on moral philosophers. They are not claiming that 
philosophers who have spent their careers defending ver-
sions of compatibilism will see the error of their ways when 
faced with a graphic illustration of neural mechanisms. 
They’re claiming that “the folk” were never compatibilists 
and so will be deeply affected if they no longer have a place 
“to pin their dualist and libertarian intuitions.”28 Other 
philosophers maintain that laypeople are basically compati-
bilist and that their implicit beliefs will not be challenged 
by evidence of determinism but only by evidence of Libet-
type conscious “bypass.”29

These conflicting claims have spawned considerable 
empirical research into what “the folk” think. Some of 
that research suggests a complex picture in which people 
are compatibilist in some contexts and incompatibilist in 
others: 
     People are more likely to be compatibilist (more likely 
to see human action both as caused by outside forces and as 
the responsibility of the actor), when the scenario to which 
they are asked to react is concrete rather than abstract, es-
pecially when the concrete scenario includes details likely 
to elicit an emotional response. In a series of experiments 
with undergraduate students, Shaun Nichols and Joshua 
Knobe described a deterministic universe in which “every-
thing that happens is completely caused by whatever hap-
pened before it.” They then asked some students whether, 
in such a universe, it is possible for people to be fully mor-
ally responsible for their actions. They asked other students 
to envision a man in this universe, Bill, who kills his family 
in order to have an affair with his secretary, and asked them 
whether Bill would be morally responsible for his actions. 
The students were far more likely to ascribe responsibility 
when the description of determinism used a concrete and 
emotionally charged example than when it was merely an 
abstract description.30 

   People are more compatibilist, again, when determin-
ism is distinguished from “bypassing” and the latter is re-
jected. It is easier to continue to ascribe some responsibility 
in a deterministic universe in which people’s beliefs, de-
sires, and decisions are part of the causal chain culminat-
ing in their actions, even though those mental states are 
themselves fully caused, than in a deterministic universe 
in which people’s beliefs, desires, and decisions are said to 
have no causal role (the universe suggested by the Libet 
experiments).31  
   People incline more easily toward incompatibilism when 
thinking about imaginary worlds than when thinking 
about the real world. Roskies and Nichols asked under-
graduate students with no prior knowledge of the idea of 
determinism whether they thought moral responsibility 
made sense either in an alternative universe in which deter-
minism is true or in our universe but with the stipulation 
that determinism is true. They found that intuitions about 
responsibility are hard to shake. Even though the students 
were told to assume that determinism is true in both uni-
verses—ours and the alternative one—they were more in-
clined to hold actors accountable in our universe and more 
likely to excuse actors in the other. Based on this finding, 
they concluded that “the intuition that we are in fact mor-
ally responsible is a nonnegotiable intuition.”32

At least when laypeople are judging very harmful or 
otherwise significant concrete actions, evidence of causal 
determinism will apparently not dissuade them from attrib-
uting responsibility. They will either become compatibilists 
(if they weren’t already) to preserve moral responsibility, 
or they will tolerate massive inconsistency between their 
continuing practice of attributing responsibility and their 
belief in determinism. 

Despite these studies, it is unclear whether we should 
regard Strawson’s denial that we could abandon our re-
active attitudes as an empirical or a normative claim. A 
Strawsonian could conceivably hold that even if we are able 
to give up our reactive attitudes in the face of overwhelm-
ing and pervasive evidence of determinism, we should not 
do so, because in the process we would lose our human 
social lives and our very humanity. But perhaps we can, 
contra Strawson, learn to live social lives without assigning 
moral responsibility, and without our reactive attitudes of 
blaming and praising. Some incompatibilists have denied 
both the psychological impossibility and the dire conse-

Our belief in agency might be threatened by the claim that  
intentions, desires, and beliefs play no causal role in our actions but 
are mere side effects of the neural processes producing these actions. 
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quences of rejecting moral responsibility and adopting a 
comprehensively objective attitude toward our fellow hu-
man beings. They argue that we can express disapproval, 
repugnance, sadness, and regret, as well as act to prevent fu-
ture harms, without blaming and that attitudes like these, 
which do not presuppose responsibility, may be adequate 
to sustain our personal relationships, our social lives, and 
even our legal system.33

The Uncertain Impact of Brain Visualization: 
Three Possibilities

As noted, experimental philosophers have explored 
many factors in probing what they take to be the in-

compatibilism of “the folk.” They have varied the abstract-
ness or concreteness of the description of the causes and 
consequences, the magnitude of the harm or wrong, the 
language in which determinism is described, and whether 
determinism is described as holding in our world or in an 
alternative one. But there has been little research on the 
impact of actually visualizing the brain activity associated 
with decisions and actions—the impact that neuroimages 
themselves might have—on responsibility ascription. The 
only evidence is a study finding that merely telling people 
that harmful conduct was due to a brain dysfunction rather 
than a psychological disorder does not affect their judg-
ments of responsibility.34 The question remains, though, 
whether seeing the physical process of brain activity may 
do so, in either the short or long term.

Watching our brains at work is unlikely to provide any 
additional evidence of determinism. It would require an 
inferential leap to claim that visual evidence of brain activ-
ity shows causation of, rather than mere correlation with, 
mental states or actions, let alone that it shows the causal 
determination of those mental states or actions. Yet the im-
ages are compelling, and they are seemingly open to deter-
ministic interpretation by anyone who sees them (compare 
a neuroimage with a genome scan, which is very difficult 
for a lay person to begin to understand). Conceivably, im-
ages of brain activity might help convince people of the 
truth of determinism even if they cannot actually offer any 
new evidence of it, and it would be fascinating to explore 
this question.

Historically, imaging technologies have been expected 
or feared to have a radical impact on beliefs, practices, 
or values, from the threat to privacy posed by x-rays and 
body-scanners to the psychological and normative sepa-
ration of mother and fetus supposedly brought about by 
ultrasound.35 In fact, such technologies are often not as dis-
ruptive as first thought. Yet because neuroimaging allows 
us to visualize the part of our bodies most central to our 
identities and sense of self, it might be expected to have a 
greater impact. We can speculate about three possibilities: 

• The impact of visualizing the brain in action might 
be to eliminate our belief in agency and responsibility—
as Greene and Cohen suggest. Regular exposure to images 
representing the brain at work in conscious activity could 
strengthen the impression of mechanism, challenging lay 
beliefs in agency and free will more effectively than earlier 
theoretical claims of determinism alone.

• On the other extreme, regular exposure may cause us 
to become inured to brain images, as we have become in-
ured to x-rays, without changing our beliefs or attitudes 
about moral responsibility one iota. Predictions of radical 
conceptual change in the face of neuroimaging may prove 
to be as exaggerated as predictions of radical social and cul-
tural change in the face of x-rays.36

• Perhaps more likely than either extreme, we might in-
corporate the information shown in neuroimages into our 
overall understanding of ourselves in less radical but more 
complex ways (ways perhaps frustrating to philosophers 
and neuroscientists). Indeed, we think it plausible that 
findings from neuroimaging may both preserve and erode 
our beliefs in our freedom and responsibility as agents, 
causing us to sometimes modify and refine our existing ex-
cuses and exemptions in ways that demand more or less 
responsibility from various actors in various circumstances.

In the next section, we will present several examples of 
part of this third possibility—possible modifications and 
refinements to concepts of moral and legal responsibility 
that neuroimaging research might support that result in 
individuals being held less responsible than they are today. 
Here we mention two reasons that, in some contexts, neu-
roimaging research might actually preserve or enhance our 
sense of agency rather than diminish it.

First, visualizing the neural processes that accompany 
mental activity may help us learn to exercise greater control 
over those processes, thereby increasing our confidence in 
our freedom of will rather than diminishing it. There is 
suggestive evidence that neurofeedback can facilitate the 
self-regulation of brain activity. For example, a number 
of studies have investigated the use of neurofeedback as a 
therapy for attention deficit–hyperactivity disorder as well 
as pain management.37 If this field grows in prominence, 
the idea that we are passive spectators to our own brain 
activity may be offset by the discovery that we can directly 
control that activity in ways we never previously thought 
possible. Such self-regulation may restore or even reinforce 
our sense of agency.

Second, even when the message from the research is that 
determinism is true, the language used by researchers and 
others reporting the research implies a preservation of agen-
cy. For example, a sentence like “The amygdala feels fear, 
which it conveys to the prefrontal cortex, but the cortex de-
cides that fear is not warranted” seems to multiply agency 
rather than eliminate it. Although it could be claimed that 
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language evoking homunculi—little persons in the brain—
is used only for ease of communication and not because 
the user thinks that brain regions have conscious agency, 
it nonetheless suggests a “conservation of agency.” Perhaps 
neuroimages will not dissuade laypeople from attributing 
agency but will instead shift its locus—from the mind or 
the subject to the brain or its components. Admittedly, this 
language may undermine rather than reinforce our sense of 
freedom and responsibility. Seeing my brain, or a part of 
my brain, as a separate agent may be a way of denying, not 
affirming, responsibility. “My brain made me do it” merely 
seems to substitute a claim of coercion for a claim of mech-
anism. Yet even this kind of dualistic sentence implies a 
“me” and a brain, even if the brain is sometimes in control.

The “Incorporate and Modify” Approach

It seems likely to us that visualizing the brain in ac-
tion—and specifically comparing the brains of different 

persons—could, and in some cases should—lead us not 
to wholly abandon free will or the ascription of responsi-
bility but to modify current practices in ways that better 
acknowledge the limitations on decision-making capacity 
in various individuals. We already expect more or less re-
sponsibility from different kinds of people—think of the 
baby knocking over the glass of water. Perhaps neuroimag-
es—and advances in neuroscience generally—will broaden 
and deepen our appreciation of the limitations that certain 
people experience when making certain kinds of decisions. 
We have already noticed that neuroimages can be very 
compelling, so perhaps they will help us to appreciate, even 
more fully than we do today, both that no one has com-
pletely free will, even in compatibilist terms, and that some 
people’s ability to control their actions and make decisions 
is more compromised than others. Here are a few examples:

Late adolescence and early adulthood. There is wide 
historical variation and flux in the compromises that have 
been struck over the responsibility of children and ado-
lescents, and this may be an area in which neuroscientific 
evidence could have a significant impact. As Jeff Blustein 
states, “[C]ertain features of the developmental period of 
adolescence—poor impulse control and confusion over 
identity—strongly suggest that adolescents in general are 
not as responsible as adults.”38

The adoption of eighteen or twenty-one as the age of 
“majority” for different purposes suggests that the develop-
ment of the capacity to make important decisions—and 
perhaps also brain development in general—is largely 
complete in that age range. But neuroscientific evidence 
suggests that it isn’t. Research published in the past fifteen 
years actually places the time of full brain maturation at 
around twenty-five years of age.39

It isn’t just that brain maturity takes longer than pre-
viously thought but that it is also context-dependent. 
Research shows that certain stages of development—in 
particular, adolescence—are characterized by a marked lack 
of the specific abilities required for good decision-making 
under pressure. A recent review article found “evidence 
from empirical studies that adolescents are more likely than 
children and adults to make risky decisions in ‘hot’ con-
texts, where emotions are at stake or peers are present and 
social cognition is involved.”40  As one science journalist 
put it, “Some are predicting those findings have the poten-
tial to redefine the meaning not only of adolescence but 
of adulthood too.”41 For the purposes of establishing legal 
responsibility, these findings raise the question of whether 
children and adolescents (and even what we might call 
young adults) should be held to the same standards of legal 
liability as adults, especially in situations in which we know 
they struggle to assess risks.42

Questions about the responsibility of late adolescents 
came into the spotlight in 2004 when the U.S. Supreme 
Court heard argument about whether execution of pris-
oners who had committed their crimes when they were 
sixteen or seventeen years old was unconstitutional. The 
Court had already ruled in 1988 that execution of offend-
ers who were under sixteen when they committed their 
crimes amounted to “cruel and unusual punishment,”43 
and now it was being asked whether the same is true for 
sixteen- and seventeen-year-olds. Among the briefs filed in 
the case was one from the American Medical Association, 
which cited numerous neuroscience studies, including 
studies using neuroimages, showing that adolescent brains 
are more active than adult brains in regions related to ag-
gression, anger, and fear and less active in regions related to 
impulse control, risk assessment, and moral reasoning.44 It 
was not clear, however, whether this evidence was persua-
sive to the Court. While it ruled in 2005 that execution of 

“My brain made me do it” merely seems to substitute a 
claim of coercion for a claim of mechanism. Yet even this kind of 

dualistic sentence implies a “me” and a brain, 
even if the brain is sometimes in control.
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prisoners who committed murder at this age was indeed 
unconstitutional, neuroscientific evidence was not explic-
itly cited in its judgment (in fact, the word “brain” does not 
appear anywhere in the judgment). The Court did note, 
however, that “as any parent knows and as the scientific 
and sociological studies respondent and his amici cite tend 
to confirm, “[a] lack of maturity and an underdeveloped 
sense of responsibility are found in youth more often than 
in adults and are more understandable among the young. 
These qualities often result in impetuous and ill-considered 
actions and decisions.”45

Although Roper v. Simmons did not directly cite neuro-
logical evidence, its willingness to revise conventional age 
limits for criminal responsibility may suggest that those 
limits can be further revised in light of future scientific 
findings. An article in the New York Times Magazine re-
viewed the case for a distinct “post-adolescent, pre-adult” 
life stage, citing a welter of psychological, neurobiologi-
cal, and sociological evidence and noting that adolescence 
only became a recognized life stage about a century ago.46 
Together with other data and analysis, neuroscience stud-
ies can be used to argue for this new category, to which 
we might, in turn, decide to attach particular expectations 
regarding responsibility.

Sudden causes of “out-of-character” actions. 
Neuroscience may offer supporting evidence that an ac-
tion ought not be fully attributed to the agent by identi-
fying discrete physical abnormalities—especially those of 
recent onset—that appear to play a significant causal role 
in behavior that would independently seem out of charac-
ter, compulsive, or otherwise alien to the individual. This 
possibility is suggested by the case of tumor-associated pe-
dophilia. A forty-year-old schoolteacher had never before 
shown sexual inclinations toward children, but the growth 
of a frontal-lobe tumor correlated with the onset of those 
desires. When the tumor was removed, the desires and in-
appropriate actions subsided, but when it grew back, they 
returned.47

The appearance of a tumor at roughly the same time that 
the agent began to have pedophiliac cravings, or the (hy-
pothetical) discovery of a congenital abnormality in neural 
structure or wiring associated with kleptomania, would not 
necessarily show that the agent acted involuntarily, or un-
der “irresistible impulse.” It might, however, help to estab-
lish that the agent acted on desires or impulses that were in 
some sense alien to him, that he did not identify with or 
endorse, that did not cohere with his character, and that 
imposed an onerous burden of self-control on him.48

While in one interpretation, such discoveries act to free 
the agent from moral—and perhaps even legal—respon-
sibility, their effect may in fact be double-edged from the 
offender’s perspective. If the brain abnormality is under-
stood as removing an inhibition rather than implanting a 

desire, its presence could be interpreted to mean that the 
desire was less alien than it at first appeared—that it was in 
fact present the whole time and arguably part of the agent’s 
character, even if he never endorsed or identified with it 
until now. Further, it is possible that evidence of brain dis-
ease or dysfunction could lead judges or juries to punish 
offenders more harshly—not because they think the of-
fender is more blameworthy but because they think he is 
unable to change (that is, they might see him as having very 
little agency and being, essentially, immutably bad). If this 
happens, the same brain-based arguments that succeed in 
showing that the offender has diminished decision-making 
capacity and therefore ought to be understood as having 
diminished legal culpability might also be used at the sen-
tencing phase to justify what amount to harsher punish-
ments (in particular, longer detention). Of course, such a 
change might still be fairer, insofar as it acknowledges lim-
its on decision-making capacity, even if it does not result in 
lighter sentences for offenders.

At the level of moral responsibility, cases like the pedo-
philic tumor raise a number of other questions. Is there a 
moral difference between the causal contribution of a tu-
mor that implants desires and one that merely “disinhibits” 
the agent’s experience of them? Between a tumor of either 
type that is congenital and one that emerges in adulthood? 
Does the identification of the tumor just lend symbolic 
or metaphorical support to claims that the agent disavows 
and tries to resist these desires? We do not pretend to have 
the answers to such questions. We do think it plausible, 
though, that cases such as the pedophiliac tumor (or any 
neuroscience studies showing something similar regard-
ing the impact of brain abnormalities on decision-making) 
could have an impact on lay and possibly also judicial ideas 
about moral and legal responsibility.

Mental illness and other limitations on capacity to make 
good choices. On a related note, might neuroscience show 
us that many of the people we currently hold legally ac-
countable are actually incapable of exercising the degree of 
control over their actions that we expect from them, even 
if this same research doesn’t cause us to abandon the no-
tion of free will entirely? This is a question not about the 
basis of the moral and legal responsibility but about the 
way these ideas are applied in individual cases. We already 
acknowledge that some individuals (for example, minors 
and the floridly mentally ill) are not to be held to the same 
standards as others, including at law. But what if neurosci-
ence shows us that many more people than we currently 
acknowledge are operating with impaired or compromised 
or immature decision-making capacity?

One response to this possibility is that the law and to 
some extent lay psychology have fairly minimal standards 
to begin with, and very few people will fall below those 
standards. Indeed, law professor Stephen Morse has argued 
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that the law does not require that we always behave ratio-
nally but just that we “are capable of minimal rationality 
according to predominantly conventional, socially con-
structed standards.”49 That is, the law sets the bar pretty 
low. At the stage of determining guilt or innocence, the law 
does not usually excuse those who fail to exercise this very 
low assumed level of capacity for choice. At the sentencing 
stage, abilities and limitations may be taken into account—
but by then, guilt has already been determined, and what 
remains is to decide on punishment.

Morse is quite right that the law seems to have quite 
minimal standards, even for those with mental illnesses. 
Although the defense of insanity is available to all defen-
dants and where successful provides a complete excuse 
from legal responsibility (one is “not guilty”), this defense 
is notoriously difficult to mount successfully, even for de-
fendants experiencing psychosis.50

That is the position of the law today—but many ques-
tion whether it is fair to hold mentally ill persons to the 
same standards of conduct as the rest of us.52 We know that 
mental illness can have a dramatic effect on rationality, im-
pulse control, and the ability to think through consequenc-
es and identify alternative responses. Currently, outside of 
the insanity defense and the defense of diminished respon-
sibility (available in some jurisdictions and for some crimes 
only), the law usually ignores that knowledge when deter-
mining guilt, but is it right to do so? If neuroscience can 
increase our willingness to give full or partial exemptions to 
some individuals, might it also increase our willingness to 
recognize full or partial excuses for a much wider range?52

In law, this acknowledgement could involve further de-
veloping the concept of diminished responsibility,53 such 
that a defendant is understood to have had some but not 
complete responsibility for her actions, an understanding 
that will affect how much the defendant is punished and 
whether (and what) additional steps are taken to rehabili-
tate the defendant or prevent future wrongdoing. Such an 
adjustment would allow the law to better reflect what we 
know about just how free a person likely was at the time 
she committed the crime (or just how much ability a per-
son likely had to choose otherwise or to reason her way 
to a noncriminal response) and to focus less on punishing 
offenders and more on rehabilitating them and preventing 
them from reoffending. 

From Punishment to Prevention

The suggestion that notions of moral and legal responsi-
bility could be modulated rather than discarded in the 

face of evidence from neuroscience about determinism may 
be unsatisfying to many, since it represents a partial change 
in beliefs where the evidence seems to demand a full revi-
sion. However, given the complex nature of our moral and 
legal systems, as well as their value to the ordering of society, 
it might be both a realistic suggestion and one that possess-
es its own logic. If you cannot discard a concept, then you 
should try to modify it, especially if doing so makes your 
society more compassionate and understanding. The idea 
is not novel. Beliefs and practices have in the past also been 
influenced by developments in science. For example, the 
belief that people with epilepsy were possessed by demons 
has been dispelled in large part as a result of educating the 
public about the biology of the disorder,54 and beliefs about 
how and when the earth was created have been influenced 
(although admittedly not completely shaped) by scientific 
research into the origins of the universe.55

This is not to suggest, however, that every atypical fea-
ture revealed by neuroimaging will or should be regarded 
as mitigating. First, as neuroscientists  find, as they likely 
will, more and more structural and functional differences 
between the brains of violent and destructive individu-
als and the rest of us, those differences will be subject to 
conflicting interpretations. Some will see them as at least 
presumptively mitigating.  Others will see them as ir-
relevant  for responsibility, at least without a fuller causal 
story—it’s hardly surprising that we can find neurological 
differences between people disposed and not disposed to 
violent acts, they may say. Still others may see those dif-
ferences as aggravating—either in deterrent terms, because 
they make the offenders appear hardwired and more likely 
to “recidivate,” or in retributive terms, because those dif-
ferences provide “evidence” of bad character. At best, we 
think, neuroscience will be one factor leading to a more nu-
anced and compassionate understanding of destructive and 
antisocial behavior and perhaps thereby to finer gradations 
in moral or criminal responsibility or at least more options 
for dealing with offenders that recognize and perhaps try to 
address the various causes of their behavior.

The biggest threat to our taking seriously the idea that 
many who commit bad, even criminal acts, are less free, 

Even if neuroscience does not rule out free will entirely, could it show 
that many people now held legally accountable are actually 

incapable of exercising the degree of control expected from them?
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less rational, less responsible, and less blameworthy than 
we have been thinking all along may be the following: if 
we take seriously that these individuals are impeded in 
nontrivial ways in their ability to make good choices and 
therefore don’t deserve to be punished as harshly as they 
have been up until now, then what do we do with them? 
One answer is that we stop using the criminal justice sys-
tem solely to levy punishment on wrongdoers and use it 
more to prevent subsequent harm from occurring. That 
is, we could take seriously the deterrence, prevention, and 
rehabilitation goals of criminal justice. Taking these goals 
seriously may require significant changes, including to the 
prison system, which will be hard to achieve. Nevertheless, 
reorienting our ideas about moral and legal responsibility 
to focus more on changing behavior to prevent future harm 
and less on exacting retribution could help reduce incar-
ceration rates and improve mental health and well-being. 
If neuroimaging can help make that goal vivid, so much 
the better.

References

1. J. Fischer, “Recent Work on Moral Responsibility,” Ethics 110, 
no. 1 (1999): 93-139.

2. Ibid.
3. O. W. Holmes, Jr., The Common Law (first published Boston: 

Little, Brown, and Company, 1881).
4. In tort law, this issue was famously addressed by the New York 

Court of Appeals in Palsgraf v. Long Island Railroad Co., 248 N.Y. 
339, 162 N.E. 99 (N.Y. 1928).

5. See M. S. Moore, Causation and Responsibility (New York: 
Oxford University Press, 2009).

6. P. Strawson, “Freedom and Resentment,” Proceedings of the 
British Academy 48 (1962): 1-25.

7. With respect to moral responsibility, see S. Smilansky, Free 
Will and Illusion (New York: Oxford University Press, 2000); S. 
Smilansky, “Free Will: From Nature to Illusion,” Proceedings of the 
Aristotelian Society 101, no. 1 (2001): 71-95; S. Smilansky, “Free Will 
and Moral Responsibility: The Trap, the Appreciation of Agency, and 
the Bubble,” Journal of Ethics 16, no. 2 (2012): 211-39; F. Fukuyama, 
Our Posthuman Future: Consequences of the Biotechnology Revolution 
(New York: Farrar, Straus, and Giroux, 2002), p. C1; R. J. Rychlak 
and J. F. Rychlak, “Free Will Is a Viable, Verifiable Assumption: A 
Reply to Garrett and Viney,” New Ideas in Psychology 8, no. 1 (1990): 
43-51. With respect to legal responsibility, see J. Greene and J. Cohen, 
“For the Law, Neuroscience Changes Nothing and Everything,” 
Philosophical Transactions of the Royal Society of London B 359, no. 
1451 (2004): 1775-85; R. M. Saplosky, “The Frontal Cortex and 
the Criminal Justice System,”  Philosophical Transactions of the Royal 
Society of London B 359, no. 1451 (2004): 1787-96; A. R. Cashmore, 
“The Lucretian Swerve: The Biological Basis of Human Behavior and 
the Criminal Justice System,” Proceedings of the National Academy 
of Sciences 107 (2010): 4499-504; E. H. Atiq, “How Folk Beliefs 
about Free Will Influence Sentencing: A New Target for the Neuro-
Determinist Critics of Criminal Law,” New Criminal Law Review 16, 
no. 3 (2013): 449-93. 

8. A. L. Roskies and S. Nichols, “Bringing Moral Responsibility 
Down to Earth,” Journal of Philosophy 105, no. 7 (2008): 371-
88; T. Nadelhoffer and A. Feltz, “Folk Intuitions, Slippery Slopes, 

and Necessary Fictions: An Essay on Saul Smilansky’s Free Will 
Illusionism,” Midwest Studies in Philosophy 31 (2007): 202-13.

9. S. J. Morse, “Reason, Results, and Criminal Responsibility,” 
Illinois Law Review, no. 2 (2004), 363-444; S. J. Morse, “Brain 
Overclaim Syndrome and Criminal Responsibility: A Diagnostic 
Note,” Ohio State Journal of Criminal Law, no. 3 (2006): 397-412.

10. In the law, this distinction is often referred to as the differ-
ence between actus reus and mens rea, both of which are needed for 
most crimes. See Judge Rubin in United States v. Lyons 739 F.2d 994 
(1984): “An adjudication of guilt is more than a factual determina-
tion that the defendant pulled a trigger, took a bicycle, or sold heroin.  
It is a moral judgment that the individual is blameworthy.”

11. See R. J. Bonnie et al., Criminal Law: Cases and Materials, 3rd 
ed. (New York: Foundation, 2010).

12. See the guidelines of the United States Sentencing Commission, 
an independent agency in the judicial branch of the federal govern-
ment created under the Sentencing Reform Act of 1984 to “establish 
sentencing guidelines and practices for the federal courts, including 
guidelines to be consulted regarding the appropriate form and sever-
ity of punishment for offenders convicted of federal crimes.” United 
States Sentencing Commission, “An Overview of the United States 
Sentencing Commission,” at http://www.ussc.gov/About_the_
Commission/Overview_of_the_USSC/USSC_Overview.pdf.

13. Note, however, that some research in cognitive neuroscience 
that has looked at experts and laypeople has shown, or attempted 
to show, that the former share some of the same intransigence or 
confusion as the latter. See D. Skolnick Weisberg et al., “The 
Seductive Allure of Neuroscience Explanations,” Journal of Cognitive 
Neuroscience 20, no. 3 (2008): 470-77; E. Schwitzgebel and F. 
Cushman, “Expertise in Moral Reasoning? Order Effects on Moral 
Judgment in Professional Philosophers and Non-philosophers,” Mind 
& Language 27, no. 2 (2012): 135-53; S. M. Liao et al., “Putting 
the Trolley in Order: Experimental Philosophy and the Loop Case,” 
Philosophical Psychology 25, no. 5 (2012): 661-71.

14. Green and Cohen, “For the Law.”
15. Ibid., p. 1776.
16. B. Libet et al. “Time of Conscious Intention to Act in 

Relation to Onset of Cerebral Activity (Readiness-Potential): The 
Unconscious Initiation of a Freely Voluntary Act,” Brain 106, no. 3 
(1983): 623-42; B. Libet, “Unconscious Cerebral Initiative and the 
Role of Conscious Will in Voluntary Action,” Behavioral and Brain 
Sciences 8, no. 4 (1985): 529-39.

17. Libet, “Unconscious Cerebral Initiative,” 536.
18. N. Levy, Neuroethics: Challenges for the 21st Century 

(Cambridge: Cambridge University Press, 2007), at 225-26; A. Mele, 
“Recent Work on Free Will and Science,” American Philosophical 
Quarterly 45, no. 2 (2008): 107-30.

19. Libet claimed that his experiments also showed that the sub-
jects had the opportunity to block that causal sequence—to “veto” 
the act. But most philosophers have felt that free will, even in a com-
patibilist sense, requires the freedom not merely to veto but to ini-
tiate action, even if the initiating psychological states or events are 
themselves determined by antecedent causes. For an exception to this 
view, see M. E. Schlosser, “Free Will and the Unconscious Precursors 
of Choice,” Philosophical Psychology 25, no. 3 (2012): 365-84.

20. Mele, “Recent Work”; A. Mele, Free Will and Luck (Oxford: 
Oxford University Press: 2006).

21. O. Flanagan, “Neuroscience, Agency, and the Meaning of 
Life,” chapter 4 in Self Expressions: Mind, Morals, and the Meaning of 
Life (New York: Oxford University Press, 1996): 53-64.

22. T. Bayne, “Phenomenology and the Feeling of Doing,” in 
Does Consciousness Cause Behavior? An Investigation of the Nature of 



     S49SPECIAL REPORT: In terpret ing  Neuro images :  An In t roduct ion to the Technology and I t s  L imi t s

Volition, ed. S. Pockett, W. P. Banks, and S. Gallagher (Cambridge, 
MA: MIT Press, 2006).

23. See C. S. Soon et al., “Unconscious Determinants of Free 
Decisions in the Human Brain,” Nature Neuroscience 11 (2008): 
543-45; A. Tusche, S. Bode, and J.-D. Haynes, “Neural Responses 
to Unattended Products Predict Later Consumer Choices,” Journal 
of Neuroscience 30 (2010): 8024-31; C. S. Soon, A. H. He, S. Bode 
and J. D. Haynes, “Predicting Free Choices for Abstract Intentions,” 
Proceedings of the National Academy of Sciences, 110, no. 15 (2013): 
6217-22.

24. Schlosser, “Free Will.”
25. H. Radder and G. Meynen, “Does the Brain ‘Initiate’ Freely 

Willed Processes? A Philosophy of Science Critique of Libet-type 
Experiments and Their Interpretation,” Theory & Psychology 23, no. 
1 (2013): 3-21.

26. S. Harnad, “Consciousness: An Afterthought,” Cognition and 
Brain Theory 5 (1982): 29-47.

27. This epiphenomenal interpretation of Libetian experiments 
has been emphasized by Daniel Wegner, a psychologist who has done 
his own extensive and controversial research purporting to show that 
free will and the experience of agency are illusory. See D. Wegener, 
The Illusion of Free Will (Cambridge, MA: MIT Press, 2002). We 
do not discuss Wegner’s own research because it does not employ 
neurotechnology. But it is often discussed, and challenged, along 
with Libet’s. See T. Bayne and N. Levy, “The Feeling of Doing: 
Deconstructing the Phenomenology of Agency,” in Disorders of 
Volition, ed. N. Sebanz and W. Prinz (Cambridge, MA: MIT Press, 
2006): 49-68.

28. Greene and Cohen, “For the Law,” at 1781.
29. See Chris Kaposy, “The Supposed Obligation to Change 

One’s Beliefs about Ethics Because of Discoveries in Neuroscience,” 
AJOB Neuroscience 1, no. 4 (2010): 23-30.

30. S. Nichols and J. Knobe, “Moral Responsibility and 
Determinism: The Cognitive Science of Folk Intuitions,” Noûs 41, 
no. 4 (2007): 663-85.

31. D. Murray and E. Nahmias, “Explaining Away Incompatibilist 
Intuitions,” Philosophy and Phenomenological Research (2012): 
published online August 24, 2012, DOI:  10.1111/j.1933-1592. 
2012.00609.x.

32. Roskies and Nichols, “Bringing Moral Responsibility,” at 384.
33. See T. Sommers, “The Objective Attitude,” Philosophical 

Quarterly 57, no. 228 (2007): 321-41.
34. F. De Brigard, E. Mandelbaum, and D. Ripley, “Responsibility 

and the Brain Sciences,” Ethical Theory and Moral Practice 12, no. 5 
(2009): 511-24.

35. A. Schedel, “An Unprecedented Sensation: Public Reaction to 
the Discovery of X-rays,” Physics Education 30, no. 6 (1995): 342-
47; M. M. Taylor, “Bending Broken Rules: The Fourth Amendment 
Implications of Full-Body Scanners in Preflight Screening,” Richmond 
Journal of Law and Technology 17 (2010): 1-38; S. Foulger, “The 
Discovery of X-rays,” Physics Education 30, no. 6 (1995): 330-34; C. 
A. Stabile, “Shooting the Mother: Fetal Photography and the Politics 
of Disappearance,” Camera Obscura 10, no. 128 (1992): 178-205.

36. Ibid.
37. See M. Arns et al., “Efficacy of Neurofeedback Treatment in 

ADHD: The Effects on Inattention, Impulsivity and Hyperactivity: 
A Meta-analysis,” Clinical EEG and Neuroscience 40, no. 3 (2009): 
180-89; M. P. Jensen et al., “Neurofeedback Treatment for Pain 
Associated with Complex Regional Pain Syndrome Type I,” Journal 
of Neurotherapy 11, no. 1 (2007): 45-53.

38. J. Blustein, “Adolescence and Criminal Responsibility,” 
International Journal of Applied Philosophy 2, no. 4 (1985): 1-17.

39. E. R. Sowell et al., “In Vivo Evidence for Post-adolescent Brain 
Maturation in Frontal and Striatal Regions,” Nature Neuroscience 
2, no. 10 (1999): 859-61; J. N. Giedd et al., “Brain Development 
during Childhood and Adolescence: A Longitudinal MRI Study,” 
Nature Neuroscience 2, no. 10 (1999): 861-63.

40. According to Sarah-Jayne Blakemore and Trevor W. Robbins, 
“The peak in risk-taking during adolescence might, at least in part, 
be due to asymmetrical functional development of the dopaminer-
gic reward system (including the ventral striatum), which is hyper-
responsive to reward in adolescence, and the prefrontal systems 
implicated in impulse and inhibitory control, which develop more 
gradually over childhood and adolescence,” (“Decision-Making in 
the Adolescent Brain,” Nature Neuroscience 15, no. 9 [2012]: 1184-
91, at 1189). 

41. PBS Newshour, “The Teen Brain,” October 13, 2004, http://
www.pbs.org/newshour/bb/science/july-dec04/brain_10-13.html.

42. L. Steinberg and E. S. Scott, “Less Guilty by Reason of 
Adolescence: Developmental Immaturity, Diminished Responsibility, 
and the Juvenile Death Penalty,” American Psychologist 58 no. 12 
(2003): 1009-18.

43. Thompson v. Oklahoma, 487 U.S. 815 (1988).
44. American Medical Association, amicus brief regarding the case 

of Roper v. Simmons, filed in the Supreme Court of the United States 
of America, https://www.ama-assn.org/ama1/pub/upload/mm/395/
roper-v-simmons.pdf.

45. Roper v. Simmons, 543 U.S. 551 (2005) at 569, quoting from 
Johnson v. Texas, 509 U. S. 350 (1993), at 364.

46. J. Rosen, “The Brain on the Stand,” New York Times Magazine, 
March 11, 2007.

47. C. Choi, “Brain Tumour Causes Uncontrollable Paedophilia,” 
New Scientist, October 21, 2002.

48. J. Feinberg, “What Is So Special about Mental Illness?,” in J. 
Feinberg, Doing and Deserving: Essays in the Theory of Responsibility 
(Princeton, N.J.: Princeton University Press, 1970): 272-92.

49. S. J. Morse, “Avoiding Irrational Neurolaw Exuberance: A Plea 
for Neuromodesty,” Mercer Law Review 62 (2011): 837-59.

50. H. McGinley and R. A. Pasewark, “National Survey of the 
Frequency and Success of the Insanity Plea and Alternate Pleas,” 
Journal of Psychiatry & Law 17 (1989): 205-21.

51. Some claim that certain mental disorders eliminate free will 
and responsibility, while others argue that those disorders cannot 
eliminate free will but can reduce freedom and make compassion 
and treatment more appropriate than blame and punishment. See 
H. Pickard, “Psychopathology and the Ability to Do Otherwise,” 
Philosophy and Phenomenological Research, published online April 8, 
2013, DOI: 10.1111/phpr.12025.

52. Morse acknowledges this possibility when he states that “neu-
roscientific data may suggest the need for new or reformed legal 
doctrine” if it can help demonstrate that “a significant number of 
offenders have such grave rational or control difficulties that they 
deserve a generic mitigation claim that is not available in criminal law 
today” (“Avoiding Irrational Neurolaw Exuberance,” at 858).

53. S. J. Morse, “Diminished Rationality, Diminished 
Responsibility,” Ohio State Journal of Criminal Law 1 (2003): 289-
308.

54. M. J. Brodie, “The History and Stigma of Epilepsy,” supple-
ment, Epilepsia 44, no. S6 (2003): 12-14.

55. J. R. Primack and N. E. Abrams, The View from the Center of 
the Universe: Discovering Our Extraordinary Place in the Cosmos (New 
York: Riverhead, 2006).




