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Article

Neuroscience, Choice, and the Free
Will Debate

Jason Shepard, Emory University
Shane Reuter, Georgia State University

A number of scientists have recently argued that neuroscience provides strong evidence against the requirements of the folk notion of free will. In one such line of

argumentation, it is claimed that choice is required for free will, and neuroscience is showing that people do not make choices. In this article, we argue that this no-choice

line of argumentation relies on a specific conception of choice. We then provide evidence that people do not share the conception of choice required of the argument,

nor do people hold that free will requires the conception of choice on which the argument relies. This leaves the proponents of the no-choice argument with a dilemma:

Either they adopt a conception of choice that is not required of the folk concept of free will and thus they cease to be talking about the folk concept of free will, or they

adopt a conception of choice that aligns with the folk concept of choice and thus the no-choice argument fails.

Keywords: decision making, free will, neuroethics, philosophy

Ever since the pioneering experiments of Libet and col-
leagues (Libet et al. 1982; Libet et al. 1983) showed that
certain patterns of neural activity reliably precede people’s
conscious decisions to act, scientists have been using results
from neuroscience to argue that people do not really have
free will. While Libet was able to show that certain pat-
terns of neural activity reliably occur milliseconds before
people are consciously aware of their decision to act, more
recent work in neuroscience has been able to use patterns
of neural activity to predict simple decisions up to seven
seconds prior to people’s conscious awareness of their de-
cisions (Bode et al. 2011; Soon et al. 2008). Such findings
have reinvigorated the debate, with more and more scien-
tists publically claiming that free will is an illusion—that is,
people really do not have free will in spite of the unshakable
feeling that one’s will is free. Borrowing terminology from
Nahmias (2009), let us call those scientists who claim free
will is an illusion Willusionists.

One line of anti-free-will argumentation on offer begins
by claiming that neuroscience is showing that people do
not really make choices. As the argument goes, without the
ability to make choices, one cannot have free will. Thus,
neuroscience is showing that people do not have free will.
Let us call this sort of anti-free-will argument the no-choice
argument. An exemplar of the no-choice argument was re-
cently put forth by the evolutionary biologist Jerry Coyne
(2012a). In an effort to explain why we do not really have
free will, Coyne led his commentary with the observation:

Perhaps you’ve chosen to read this essay after scanning other
articles on this website. Or, if you’re in a hotel, maybe you’ve
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decided what to order for breakfast, or what clothes you will
wear today.
You haven’t. You may feel like you’ve made choices, but in
reality your decision to read this piece, and whether to have
eggs or pancakes, was determined long before you were aware
of it—perhaps even before you woke up today.

Based on the observation that people do not really make
choices, Coyne goes on to claim that people do not have free
will. He points out that the observation that we do not re-
ally make choices, and hence that people do not really have
free will, is not just a personal observation; rather, the fact
that our choice making and our free will are an illusion is
evidenced by work being done by “neuroscientists study-
ing how the brain works.” Coyne specifically references
studies showing that simple decisions can be predicted up
to seven seconds prior to people’s conscious awareness of
their decisions. Similarly, in a discussion concerning the
neuroscientific evidence against free will, the neuroscientist
Patrick Haggard recently claimed, “We feel we choose, but
we don’t” (Smith 2011).

When claiming that people do not have free will, Coyne
and other Willusionists, including Haggard (see also Bargh
2008; Crick 1995; Greene and Cohen 2004; and Wegner 2002),
explicitly take themselves to be providing evidence against
the requirements of the folk conception of free will, not
some philosophically “redefined” conception of free will.
For example, Coyne (2012a) states that when he says peo-
ple do not have free will, he “mean[s] [free will] simply as
the way most people think of it: When faced with two or
more alternatives, it’s your ability to freely and consciously
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choose one [of the alternatives] either on the spot or af-
ter some deliberation.” Of course, we believe it is an open
question whether most people really think of free will in
this way. It is this ability to freely and consciously choose
among two or more alternatives that Coyne has in mind
at the opening of his commentary when he claims that we
do not really make choices. For Coyne, this means up un-
til the moment of conscious awareness of the decision, in
order for one to have made a choice, and hence to have
free will, one would have been required to have the ability
to have chosen otherwise (2012a; 2012b). However, accord-
ing to Coyne, evidence from neuroscience is showing that
the decisions people make, including those decisions that
are ostensibly referred to as “choices,” are determined by
factors prior to conscious awareness of the decision being
made. Thus, for Coyne, people’s ability to make choices is
precluded, as evidenced by neuroscience. Without the abil-
ity to make choices, people do not really have free will.

However, we believe the no-choice argument is mis-
taken. We agree that the ability to make choices is required
for the folk concept of free will. Not only does this claim
seem obvious, but the empirical evidence also supports the
claim (Monroe and Malle 2010). However, we disagree with
the claim that neuroscience is providing evidence that peo-
ple do not have the ability to make choices.

Here the point we want to make is not that neuro-
science is not providing evidence that all human decision
making, including those decisions ostensibly referred to as
“choices,” is determined by factors prior to the conscious
awareness of the decision. For the sake of argument, let us
grant Coyne the claim that all human decisions are deter-
mined by factors prior to the conscious awareness of the
decision. Now the point of contention becomes whether the
ability to make choices, and hence free will, is compatible
with the fact that all human decisions are determined by fac-
tors prior to the conscious awareness of the decision. Coyne
says no, because he believes such a state of affairs precludes
the ability to choose otherwise, and choice and free will re-
quire the ability to choose otherwise. Putting the focus on
the nature of choice and the ability to choose otherwise, the
point of contention between Coyne and us can be found in
the following simple argument:

1. The ability to make choices requires the ability to choose
otherwise.

2. People lack the ability to choose otherwise (as evidenced by
neuroscience).

3. People lack the ability to make choices (as evidenced by
neuroscience).

This argument appears valid; the truth of the premises
guarantees the truth of the conclusion. However, is this ar-
gument sound? In other words, are the premises in fact true?
The answer to this question may depend on what is meant
by “the ability to choose otherwise.”

When Coyne claims that choice, and hence free will, re-
quires the ability to choose otherwise, he is very clear what
sort of ability to choose otherwise he has in mind: According
to Coyne, choice and free will require the ability to choose

otherwise in the sense that “we can really make differ-
ent choices in completely identical circumstances” (Coyne
2012a). Coyne (2012a; 2012b) offers a “rewinding” criterion
as a test for the sort of ability to choose otherwise he thinks
is required for choice and free will: “If you were put in the
same position twice—if the tape of your life could be re-
wound to the exact moment when you made a decision,
with every circumstance leading up to that moment the
same and all the molecules in the universe aligned in the
same way—you could have chosen differently” (2012a). If it is
true that every decision is determined by factors prior to
the conscious awareness of the decision, it would not mat-
ter how many times we rewound our lives; as long as those
factors that determined the decision were held constant,
we would always end up making the same decision. If the
ability to make a choice, or the ability to exercise free will,
required this understanding of “could choose otherwise,”
then under the assumption that all human decisions are de-
termined by factors prior to the conscious awareness of the
decision, Coyne is right: There are no choices, only illusions
of choice.

Not only is Coyne clear that he thinks choice requires
this particular conception of “could choose otherwise,” the
no-choice argument requires this particular conception of
“could choose otherwise.” This is because the evidence from
neuroscience does not preclude the ability to choose other-
wise if the ability to choose otherwise is understood as a
conditional ability. A person possesses a conditional ability
to choose otherwise if the person could have chosen other-
wise if something had been different. For example, a specific
pattern of neural activation might precede my pushing a
button with my right hand, but if that pattern of neural ac-
tivation had been different, I might have pressed the button
with my left hand. Thus, I had an ability to choose other-
wise conditional on patterns of neural activation. Likewise,
a specific urge or desire might lead me to push the but-
ton with my right hand, but if I had a slightly different
urge or desire, then I might have pressed the button with
my left hand. In this case, I would have had the ability to
choose otherwise conditional on differing urges or desires.
Not only is the neuroscientific evidence completely com-
patible with conditional abilities to choose otherwise, but
conditional abilities to choose otherwise are fully compat-
ible with a completely deterministic universe. Clearly, not
only are conditional abilities to choose otherwise not what
Coyne has in mind when he talks about the ability to choose
otherwise, but conditional abilities cannot be what he has in
mind or else his argument simply does not work.

Furthermore, Coyne is not concerned with even trying
to account for conditional abilities because he claims that the
folk concept of free will requires an understanding of choice
that requires the unconditional ability to choose otherwise.
According to Coyne, when philosophers define free will in
terms of conditional abilities, these philosophers have done
nothing more than “concocted ingenious rationalizations
for why we nevertheless have free will of a sort. It’s all
based on redefining ‘free will’ to mean something else.” In
other words, to define the sort of choice that is required for
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free will in terms of conditional abilities is to redefine free
will in a way that no longer aligns with what the folk think
is required for the proper application of their concept of free
will. However, several questions remain: First, do the folk
really think that choice requires the unconditional ability to
choose otherwise up until the moment of conscious aware-
ness of the decision? When Coyne opens his commentary
by telling his readers that they do not make choices, pre-
sumably he means to use the term “choice” in the sense
that would be shared by his readers—that is, the everyday
folk notion of “choice.” It would be misleading for Coyne
to open his commentary by telling his readers they do not
make choices when he means they do not make “choices
of some special technical sort.” Thus, assuming that Coyne
does not intend to be misleading, an affirmative answer to
this question is required to motivate Coyne’s claim that we
do not make choices.

However, a negative answer to the question of whether
the folk concept of choice requires the unconditional abil-
ity to choose otherwise does not necessarily undermine the
no-choice argument.1 Even if the folk concept of free will
does require the ability to make choices, the folk concept
of free will may not require the folk notion of “the ability
to make choices.” Rather, the folk concept of free will may
require Coyne’s technical requirement of choice. That is, the
folk concept of free will may require the ability to choose
otherwise up until the moment of conscious awareness of
the decision. Even though Coyne seems to presume that the
folk concept of choice requires his technical requirement of
choice, Coyne’s no-choice argument only requires that the
folk concept of free will requires the unconditional ability
to choose otherwise, regardless of whether the folk are will-
ing to refer to the lack of this ability as also exemplifying
a lack of choice. This leads to the second question: Does
the folk concept of free will require the unconditional abil-
ity to choose otherwise up until the moment of conscious
awareness of the decision?

We do not think the folk’s concept of choice requires the
unconditional ability to choose otherwise up until the mo-
ment of conscious awareness of the decision. If we are right,
then the folk concept of choice does not require Coyne’s
technical requirement of choice. Furthermore, we think that
it will be the folk concept of choice, not Coyne’s techni-
cal definition of choice, that is required for the folk con-
cept of free will. If we are right, then the no-choice argu-
ment fails, because the no-choice argument depends on
the folk concept of free will requiring an understanding
of choice (whether choice-folk or choice-technical) that as-
sumes an unconditional ability to choose otherwise. How-
ever, rather than just assume what the relationships between
the folk concept of choice, Coyne’s technical definition of
choice, and the folk concept of free will are, we decided
it would be more apt to actually test our (and Coyne’s)
assumptions.

1. We are grateful to an anonymous reviewer for drawing our
attention to this important point.

TESTING THE FOLK CONCEPT OF CHOICE

In order to test whether the folk concept of choice or the
folk concept of free will requires the unconditional ability
to choose otherwise, we presented people with what are
known as Frankfurt cases (see Frankfurt 1969). For our pur-
poses, the key feature of Frankfurt cases is that there is a
salient feature in the story that makes it clear that the actor
in the story cannot unconditionally choose otherwise. For
example, take the following Frankfurt case (adapted from
Fischer 1982):

Jones is in a voting booth where he is considering whether to
vote for either the Republican or Democrat. Unbeknownst to
Jones, a neurosurgeon, Black, has implanted a chip in Jones’s
brain that monitors Jones’s brain states and can alter them if
need be. Black is a diehard Democrat, and should the chip
detect brain activity indicating that a decision to not vote for
the Democrat is forthcoming, the chip will activate, ensuring
he votes for the Democrat. As a matter of fact, Jones’s brain
activity never indicates that a decision to not vote Democrat is
forthcoming, so the chip does not activate. Jones votes Demo-
crat without any intervention of Black’s chip.

Given the facts of the scenario, Jones could not have
chosen any other option than the option he in fact chose.
If there was brain activity indicating that Jones was about
to choose any option other than the option to vote for the
Democrat, the chip would have activated, ensuring that
Jones would have decided to vote for the Democrat. Using
the “rewinding criterion,” if we rewound the world keep-
ing everything up to the moment of Jones’s decision exactly
the same, Jones could not have chosen to do anything other
than to vote for the Democrat. Furthermore, the outcome
‘to vote for the Democrat’ was determined prior to Jones’
conscious decision. If Coyne is correct—that is, if the folk
concept of choice or if the folk concept of free will requires
the unconditional ability to choose otherwise—then peo-
ple should not be willing to apply their concept of choice
nor their concept of free will to the actor’s behavior in the
Frankfurt cases. However, we think that the vast majority of
people will readily apply their concept of choice and their
concept of free will in Frankfurt cases.

PARTICIPANTS AND METHODS

Fifty people participated in the study. Participants were
randomly assigned to read either the Frankfurt scenario
described earlier or an “intervention” scenario. The inter-
vention scenario was identical to the Frankfurt scenario,
except that the last two sentences were changed to read:
As a matter of fact, Jones’s brain activity indicates that a
decision to not vote Democrat is forthcoming, so the chip
activates. Jones votes Democrat because of the intervention
of Black’s chip.

After reading the scenario, participants were asked three
“yes”/“no” questions: (1) Did Jones make a choice to vote
for the Democrat? (2) Did Jones vote Democrat of his own
free will? (3) Given the details of the scenario, could Jones
have chosen not to vote for the Democrat? These three
questions were presented to participants in a randomized
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order. After answering these three questions, participants
answered a simple multiple-choice comprehension ques-
tion in order to ensure that they read the scenario.

RESULTS AND DISCUSSION

Only participants who answered the comprehension ques-
tion correctly were included in statistical analysis. Six par-
ticipants provided the wrong answer to the comprehension
question. After application of the exclusion criteria, 44 par-
ticipants were included in all analysis.

Participants were much more likely to apply their con-
cept of choice to the Frankfurt case (86%) than the inter-
vention case (27%), χ 2(1) = 15.66, p < .001. Participants
were more likely to agree that Jones voted Democrat of his
own free will in the Frankfurt (86%) than in the interven-
tion case (23%), χ 2(1) = 17.97, p < .001. Responses to the
“could choose otherwise” question did not differ as a func-
tion of whether participants read the standard Frankfurt
case or the intervention case, χ 2(1) = .11, p = .741. Across all
cases, 68% of participants understood that Jones could not
choose otherwise. Responses to the choice question and the
free-will question did not differ as a function of how partici-
pants answered the choose-otherwise question, χ2(1) = 1.16,
p = .282, χ 2(1) = .36, p = .546, respectively. This finding sug-
gests that neither people’s application of their concept of
choice nor their application of their concept of free will is
dependent on an unconditional ability to choose otherwise.
However, participants’ responses to the free-will question
did depend on their response to the choice question, χ2(1) =
26.13, p < .001. This suggests that people’s application of
their concept of free will is dependent on their ordinary
concept of choice. This finding is consistent with previous
empirical findings (e.g., Monroe and Malle 2010).

To provide converging statistical evidence that people’s
application of their concept of free will was dependent on
the ordinary concept of choice and not the unconditional
ability to choose otherwise, point-biserial correlations were
conducted to measure the degree of association between
people’s judgments of free will and choice and their judg-
ments of free will and the ability to choose otherwise.
There was a strong positive association between partici-
pant’s judgments of choice and free will, r = .77, p < .001.
There was no association between participant’s judgments
of the ability to choose otherwise and free will, r = .09,
p = .557.

The results of this study suggest that neither people’s
concept of choice nor their concept of free will requires an
unconditional ability to choose otherwise; most people find
it perfectly acceptable to apply the concept “choice” to a
behavior that could not have been avoided. Likewise, most
people find it perfectly acceptable to apply their concept
“free will” to a behavior that could not have been avoided.
Rather, it seems that what is important for people’s concept
of choice and their concept of free will has more to do with
whether a selection among options is the result of cognitive
processes that are, in some sense, one’s own and that these
processes be free from coercive or manipulative influences.

CHOICE OR “CHOICE”?

Given that the folk concept of choice differs from Coyne’s
definition of choice, it is imperative that Coyne (and
others in this debate) be clear about which concept of choice
he is employing when he claims that people do not make
choices. This demand for clarity is not just a tangential aca-
demic complaint; rather, this demand for clarity is based
on pragmatic and potentially moral concerns. Previous re-
search has suggested that reading anti-free-will statements
can lead to more cheating (Vohs and Schooler 2008) and to
more aggression and less helping (Baumeister et al. 2009).
One explanation of these results is that when you tell peo-
ple they do not have free will, they begin to believe that
their choices, decisions, intentions, and so on do not matter
(Nahmias 2009). If this explanation is correct, then explic-
itly telling people that they do not make choices may have
additional effects on people’s behaviors. With the poten-
tial behavioral ramifications in mind, it is imperative that
people who publicly put forward arguments in this debate
are painstakingly clear about what sorts of abilities neu-
roscience is showing that people lack. (These debates are
occurring in the public. Coyne’s no-choice argument ap-
peared in USA Today. Coyne also made similar claims in The
Chronicle Review. The Haggard no-choice quote appeared in
a Nature news feature.)

CONCLUSION

We have provided evidence suggesting that the folk con-
cept of choice does not require the unconditional ability
to choose otherwise. Furthermore, we have provided evi-
dence suggesting that the folk concept of free will does not
depend on Coyne’s technical definition of choice—that is,
a notion of choice that requires the unconditional ability to
choose otherwise. If this is correct, Coyne faces a dilemma:
Either he claims that free will requires a notion of choice
that requires the unconditional ability to choose otherwise,
or he claims that free will does not require a notion of choice
that requires the unconditional ability to choose otherwise.
If Coyne claims that free will requires a notion of choice
that requires the unconditional ability to choose otherwise,
then this interpretation of free will is inconsistent with the
folk concept of free will. This is problematic for Coyne be-
cause he explicitly takes himself to be talking about what is
required of the folk concept of free will.

If Coyne claims that free will does not require a notion
of choice that requires the unconditional ability to choose
otherwise, he is left with either accepting that free will only
requires a notion of choice that requires a conditional abil-
ity to choose otherwise or that free will does not require the
ability to choose otherwise (of any kind). If he accepts that
free will only requires a notion of choice that requires a con-
ditional ability to choose otherwise, then his argument fails
because the evidence provided by neuroscience is perfectly
consistent with the conditional ability to choose otherwise.
Accepting that free will does not require an ability to choose
otherwise (of any kind) is self-defeating.
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Neuroscience, Choice, Free Will

Thus, in order for the no-choice argument to succeed,
Coyne must take the first horn of the dilemma, employ-
ing notions of choice and free will that depart from the
folk concepts, finding himself guilty of just the sort of
redefining of concepts for which he accuses and admon-
ishes the philosophers.
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