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Physiology of Free Will
Mark Hallett, MD
Free will is a perception that people have that they choose to make their movements. This perception includes a
sense of willing the movement and self-agency that they are responsible for the movement. If there is a “free will
force” that plays a role in movement selection, it should precede movement. There is no evidence for a driving force,
and the perception of willing is not fully processed until after the movement. The perceptions of free will likely arise
from an interaction between frontal and parietal areas. Free will might be considered to exist if a person’s brain is
functioning normally without coercion.
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veryone has the sense that their movements are ordinarily freely chosen and their thoughts are freely
made. I decide that I want to pick up this chocolate bar
and eat it, and then I do it. This sense of free will is
important to a person’s sense of themselves. I think,
therefore I am. I make my movements, therefore I am,
and, moreover, others can see who I am. Despite this
crucial, universal sense, the nature of free will itself is
somewhat obscure and controversial. What does free will
mean? Does it really exist? If so, what is its physiology?
Our science at the moment does have answers, or at least
partial answers, to these questions.
Definitions must come first. Free will is a person’s
perception that thoughts and movements made are a person’s choice. In this discussion, I will focus mostly on
movements given that they are more easily measurable.
Free will for movement also includes a sense that the
decision itself is a driving force for that movement. It is
because of the decision that the movement occurs. That
there is a perception of free will is clear; that there is a
driving force is murky.
The topic of free will has been the subject of philosophical discussion for centuries.1,2 One school of philosophy says that there cannot be free will because the
world is deterministic, and free will is incompatible with
determinism. Everything is predictable on the basis of
fundamental physics. There cannot be free will because
all movement is fully predicable from what has happened
before. An opposite school says that free will can exist

because the world is not fully deterministic. Yet another
school says that free will and determinism are actually
compatible, given that if a course of action is chosen,
then that choice drives the movement. There are also
theological schools of thought. One postulates that only
God makes all the choices, whereas another grants free
will to persons and sets God up in judgment as to
whether you did the right thing. Another philosophical
issue, which is also a legal issue, is when persons can be
deemed responsible for their behavior. This topic is
beyond the scope of this discussion.
Heisenberg physics, rather than Newtonian physics,
allows that physical laws are not fully deterministic.
Some events are stochastic and that the future can only
be probabilistically predicted. It is also possible that some
laws of nature are top down as opposed to bottom up,
and that may confound determinism.3 For the purposes
here, I will assume that free will is possible; that physics
or God have not determined the course of the universe.
Given that it is possible, the rest of this essay will summarize what we know about its physiology.
There are two aspects of free will: willing and selfagency. The sense of willing is the freely made decision
to initiate a movement. The general view would be that
this decision and its perception occur at the same time,
and that this time is before the movement. Indeed, it
would have to be before the movement if it was to be
causal. Cause must precede effect. Self-agency is the sense
that the person himself is responsible for the movement
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that just occurred. Willing and agency are separable.
Willing can occur without agency; consider patients with
a stroke, spinal cord injury, or peripheral injury; they can
will, but nothing will happen. Self-agency generally
requires both willing and the movement to occur, but, in
certain types of anosognosia, patients can have the sense
that they have voluntarily moved, when in fact they have
not.

The Timing of the Sense of Willing
Movements are easily measured and timed. Perceptions
not so. Perceptions are subjectively reportable data. They
are elements of what we are consciously aware. These elements are called qualia, and willing is a quale. Qualia are
quite real to each of us, yet they are “creations of the
mind.” Illusions show us that the mind is easily fooled,
and neurologists regularly see that confabulation can be a
personal reality. Yet it is possible to use perceptions and
their timing as data. We just need to be careful.
The timing of the quale of willing can be determined. Libet et al,4 in a now classic article, first determined the timing of willing compared with the timing
of movement and its associated brain activity. The time
of willing was called W, and the time of the sense that
the movement occurred was called M. Subjects sat in
front of a clock face with a ball that moved around the
clock in around 3 seconds. Subjects made movements at
freely chosen times and subsequently reported either the
time of W or the time of M depending on where the
ball was at the subjective moment (Fig 1). These times
were compared with the actual time of movement and
the electroencephalogram (EEG) activity that preceded
the movement. The EEG activity preceding movement is
a slowly rising negative potential called the Bereitschaftspotential (BP), as originally named,5 or readiness potential (RP), as Libet et al used in English translation. This
potential typically begins around 1 to 1.5 seconds preceding movement. Without going into detail, M was
close to movement onset, W was around 300ms before
movement onset, and RP onset was approximately 1 second before movement. Hence, RP onset was around
700ms before W. Superficially, these data suggest that the
brain has initiated the process of movement initiation
long before the subjective sense of willing the movement.
This would violate the ordinary sense that the decision
to move is primary, followed by movement initiation.
These results have been duplicated many times. The data
are clear, the interpretation difficult. Some have said that
these data disprove that free will exists. Libet et al said
that, yes, movement initiates unconsciously, but free will
is actually still possible because a movement once initiated by the brain can be consciously vetoed. It might be
6

FIGURE 1: Diagrammatic setup for the experiments of Libet
et al4 and Vinding et al.8 Subjects sit in front of a “clock”
with a ball that moves around the circumference every 3
seconds. They make movements whenever they want, and
then afterward report the “time” of distal intention (thinking about making the movement sometime in future), proximal intention (willing of the movement, W), or the
movement itself (M). In the Libet et al experiment, the EEG
is back-averaged from the movement; in the Vinding et al
experiment, the EEG is back-averaged from the time of distal intention. EEG 5 electroencephalogram. [Color figure
can be viewed in the online issue, which is available at
www.annalsofneurology.org.]

said then that they did not believe in free will, only “free
won’t.” Others commenting on these data have raised a
variety of issues, even raising problems with the experiment itself, saying that the experiment cannot answer the
question.
A Libet-like experiment was also done with functional magnetic resonance imaging (fMRI).6 In this
experiment, subjects in the scanner made movements of
right or left hand at freely chosen times while watching a
series of letters. After the movement, subjects were asked
when they decided to move either hand by indicating
what letter they saw at the time of the decision. In this
experiment, it was possible to identify with 60% probability (slightly more than chance) which hand would be
moved as long as 8 seconds before the movement,
whereas the subjective perception was within the second
preceding movement.
One argument against the Libet experiment is that
making small movements in the laboratory has nothing
to do with free will.7 The subject is just following orders.
Free will is the decision to agree to do the experiment in
the first place; it is a thought and not a movement. This
argument distinguishes between distal and proximal
intentions. The distal intention, the thought, is the agreement to participate; the proximal intention is the stereotyped movements. In order to get around this argument,
in part, it is possible to do a Libet-like experiment where
there are both distal and proximal intentions. In this
experiment, the subject makes a decision (distal intension) to move at a time in the future, and the time of
Volume 80, No. 1
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FIGURE 2: Diagrammatic setup for the experiment of Matsuhashi and Hallett.10 Subjects made movements at freely
chosen times as soon as they thought about doing so (time
T). They also listened to tones delivered randomly. If they
heard a tone after deciding to move, then they should veto
the movement. Hence, looking at the timing of tones with
respect to movements, in period 1, tones will occur because
T had no happened yet, in period 2, there should not be
any tones because the movement will be vetoed, in period
3, tones will occur again because the point of no return (P)
will have been reached and the movement cannot be
vetoed. Diagram is modified from the original article.

this decision is noted on the clock (Fig 1). The EEG can
then be averaged on the decision times. In such experiments, a BP-like potential can be seen before the distal
intention.8 Thus, the brain can be seen to be unconsciously active before a “thought,” not only a movement.
In another recent experiment, a BP-like potential was
seen before subjective time of selection of a letter
whether or not there was an associated movement.9 The
investigators concluded that the BP could be associated
just with decision making.
Another way of getting at the timing of the subjective perception of willing was reported by Matsuhashi
and myself.10 Again, subjects made movements at freely
chosen times, but now while listening to tones (Fig 2). If
a tone came after the intention to move, but before the
movement occurred, then the subject was to veto the
movement. This is an experiment dealing with free won’t,
but the beginning of the time period of vetoing should
be the time of willing, here called T for “thinking” about
moving. The end of the period of vetoing is the point of
no return, when the movement will occur despite
attempts to veto it. The period of vetoing is identified by
a histogram of the times of tones preceding movements.
Whereas we originally thought T would be similar to W,
it was earlier with respect to movement onset, approximately 1,400ms on average, but still shorter than the
time of the beginning of the BP, which was 2,200ms
in our experiments. To explain this discrepancy, we
July 2016

suggested that the period between T and W would be a
period of “probe awareness.” Probe awareness is a quale just
below the “awareness” threshold and can be brought into
awareness by probing for it. This experiment would then
suggest that movement initiation begins fully unconsciously,
followed by probe awareness, followed by full awareness.
If movement truly begins unconsciously, then it
should be possible to show that persons are thinking
about something else when the EEG shows that a movement is being initiated. Whereas the BP indicates movement preparation, it is ordinarily obtained by offline
averaging of approximately 50 trials. To use the BP for
this purpose, it would have to be recognized in real time
in single trials. This engineering feat was accomplished
by Bai et al11 using an array of EEG electrodes and all
the EEG frequency content. Then we could do the following experiment.12 Subjects were asked to make movements at freely chosen times, and when movement
happened, a light went on (Fig 3). First, the EEG before
a movement was identified individually, and this was typically mainly activity in the beta band over the central
region contralateral to the movement. The prediction
algorithm was calculated to have low false-positive rate,
not worrying about false negatives. Second, subjects were
again asked to move freely, and when the algorithm

FIGURE 3: Diagrammatic setup for the experiment of
Schneider et al.12 In the first part of the experiment, A, subjects made movements freely and when they moved a light
went on. EEG was analyzed during these movements and a
prediction algorithm was calculated. In the second part of
the experiment, B, the situation for the subject was the
same, but if the algorithm detected that the subject was
going to make a movement, then the computer turned on
the light. After that the subject sometimes did and sometimes did not move. Following the light and possible move,
we asked the subject to report what they were thinking
when the light went on. EEG 5 electroencephalogram.
[Color figure can be viewed in the online issue, which is
available at www.annalsofneurology.org.]
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predicted a movement, the computer turned the light on.
A number of events were produced by this. Movements
by the subject followed by the light (false negatives),
lights followed quickly by movement (subjects thought
that “we beat them to it”), and lights without movement.
The latter could have been attributed to several reasons:
(1) There had been movement intention, but there was
“no need” to move because the light was already turned
on; (2) there was no movement intention and a falsepositive prediction; and (3) there was no movement
intention but a true prediction. The last two reasons
could not be separated, but, taken together, there were
twice as many of them as would be predicted from our
false-positive rate. Hence, some must have been true predictions. (As a third step of the experiment, we tested
the model again to prove that it had not changed and
the false-positive rate had not increased.)
The interesting part of the experiment was asking
persons what they were thinking when the light went on
and they had not moved. Sometimes, as noted above, it
was movement intention. Other times, it was various
random thoughts, such as what was going to happen for
dinner. Thus, it was possible to demonstrate directly that
persons could be thinking about something else when
the brain was preparing to move.
Using single-cell recordings from human premotor
cortex (during neurosurgical procedures), activity could
be seen before freely chosen movement.13 Similar to
what Bai et al did, it was possible to create a model with
this activity to predict when movement would occur.
The model with these data was much more accurate than
what could be done with EEG; however, the investigators
did not duplicate the second part of the experiment,
making the predictions before the subjects actually
moved.

Manipulating the Timing of the Sense of
Willing
Curiously, it is possible to manipulate the timing of W
in Libet-like experiments. Single-pulse transcranial magnetic stimulation (TMS) was given to either the motor
cortex or the supplementary motor area (SMA) either at
the time of the freely chosen movement or 200ms later.14
There was no effect of stimulation over the motor cortex,
but stimulation over SMA could influence the reported
time of W at either time point of stimulation. W is presumably occurring before movement, yet its reported
time could be influenced by TMS done later. Transcranial direct current stimulation over either angular gyrus
or primary motor cortex during a Libet-like experiment
caused W to be earlier.15 Moreover, the effect on W
8

could be accounted for by changes in slow-wave activity
both before and after the movement.
Another way of influencing W is perhaps even
more remarkable. The Libet-like experiment is done with
a button press that leads to production of a tone.16 The
tone is delayed in intervals from 5 to 60ms after the
press. In this circumstance, W is delayed linearly with
the delay of the tone. In only the 5-ms interval was W
before the press itself; in the other delays, W was said to
be after the button press. Thus, W is influenced in a systematic fashion after the movement is done. Similar
experiments by the same authors show the same effect
on M.17

Anatomy of the Sense of Willing
In fMRI experiments, paying attention to a phenomenon
will increase the activation associated with it. Attention
to intention increases activity in the temporoparietal
junction region, the SMA and the dorsolateral prefrontal
cortex.18
At the time of neurosurgical procedures, parts of
the brain can be stimulated to determine their function.
This is useful, of course, for mapping before any intervention. Stimulating the motor cortex produces a movement, which is well known. Stimulation of SMA
provokes an “urge” to move, whereas stimulation of the
parietal cortex provokes an “intention” to move.19 It is
claimed that “urge” might only be a “wanting to move,”
whereas “intention” is the feeling that actually precedes a
specific movement. Whether these sensations are actually
different, both are proximate to movement. Patients with
bilateral parietal lesions, in the Libet experiment, have an
abnormal W, very close to movement onset, but the
behavioral correlate of that was not described in the article where this was reported.20 However, the authors had
described loss of agency in patients with apraxia from
parietal lesions earlier,21 and this has been confirmed by
others.22

Interpretation of the Data Concerning
Willing
It is important to recognize that conscious perceptions
are delayed compared to real-world events. In essence, we
live in the past. It takes time for peripheral stimuli to
reach the central nervous system and be processed into
perceptions.23 This would be the order of one or several
hundreds of milliseconds. Libet et al also did experiments
with direct continuous stimulation of the sensory cortex,
seeing how long it would be until subjects recognized a
sensation. This process took several hundred milliseconds, but then the time of the stimulus was referred to
when the stimulus began.24
Volume 80, No. 1
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FIGURE 4: Timeline for events related to movement initiation and execution with associated subjective perceptions.
Note that the time of W is referred backward in time even
though its processing is not completed until after the movement in already initiated. BP 5 Bereitschaftspotential; T 5
time of thinking about making a movement; W 5 time of
willing a movement; M 5 time that a movement is thought
to be initiated; W* 5 end of the time when the perception
of W can be influenced.

W, M, and T are examples of subjective perceptions. Movement and the BP are real-world events. If
this is the case, then the brain processes underlying W,
M, and T are actually occurring over a period of time
and the end of that period is after the time they are
reported. Hence, it is therefore possible to influence W
and M after the movement given that the processing of
these perceptions is likely not finished until after the
movement.25 See Figure 4 for timing of the phenomena.
The physiology of the sense of willing gives some
answers, and one result is clear: The sense of willing is
not contemporaneous with movement initiation. It certainly seems that movement is generated subconsciously
and conscious awareness of this intention occurs late in
the process, even possibly after the movement itself.
Moreover, the sense of willing is not even time-locked to
any feature of movement initiation and can be
manipulated.

Agency
As noted earlier, agency (specifically self-agency) is the
sense that you have made the movement that has just
happened. Generally, there must be willing of a movement and then the observation of a compatible movement that follows. As emphasized by Wegner,26 for W to
be the cause of M, W must precede M. The process
must also involve a match (or mismatch) detector. The
movement must be pretty close to the movement that
has been willed. The motor system generates feedforward signals to the rest of the brain when it issues a
motor command. The sensory system detects the feedback of what movements have occurred. The match of
feedforward and feedback are routine for the brain and
are consistent with agency, if one chooses to think about
it (most of the time, we do not bother to think about
July 2016

it). Mismatch is somewhat jarring to the nervous system
and might well set up an alert—a willed movement did
not occur or occurred abnormally. To a certain extent, it
is difficult to separate mismatch and agency given that
they are part of the same process. Per force, the sense of
agency must occur (when it occurs) after movement.
Studies have focused on the anatomy.
One way of investigating agency is to have persons
make movements and then modulate the correctness of
the feedback. One of the first experiments of this type
was done by Farrer et al.27 They had persons make joystick movements and modulated the feedback, which
indicated a compatible or incompatible result. The main
findings with blood-flow positron emission tomography
were that the right temporo-parietal junction (TPJ)
region was negatively modulated with the amount of
agency and anterior insula was positively modulated. We
did a similar experiment in more detail with fMRI.28
Subjects had their right hand in a data glove and made
successive movements of the fingers. The data glove captured the movements at each joint, and this information
was used to drive an image of the glove on a computer
screen. In the 100% condition, the movement of the
image mirrored the hand movement exactly, and, after
looking at this for even a short time, subjects would get
the sense of agency for moving the image, and, of course,
this was true. It was also possible for the experimenter to
drive the image with arbitrary movements, and thus,
with various mixtures of the true and arbitrary signals,
get what would be 80%, 60%, 40%, 20%, and 0% control. Subjects were pretty good at specifying how much
control/agency they had, and the fMRI signal was related
to the subjective amount of agency they had in each 20second block of performance. All areas of modulation
were negative with respect to agency. There were two
prominent temporal patterns of these areas. The first,
called leading, had an early peak with moderate decline
over most of the rest of the block of performance. The
second, called lagging, had a somewhat more sluggish
onset and then only a very slow decline through the
block. The most prominently activated leading regions,
all on the right side, were the TPJ, superior frontal gyrus,
anterior insula, and precuneus. The most prominently
activated lagging regions, again on the right side,
included the middle frontal gyrus and inferior parietal
lobule. The results were interpreted that the early areas
were principally concerned with feedback analysis, and
the later areas were more related to the sense of agency.
It certainly would take some time experiencing a certain
level of control to make an assessment of the amount of
agency. This study was repeated using EEG,29 and the
most prominent correlate to agency, again inverse, was
9
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alpha-band coherence in the frontal areas, perhaps correlating with the lagging areas in the fMRI study.
A meta-analysis of 15 studies of agency identified
an inverse relationship in the TPJ, pre-SMA, precuneus,
and the dorsomedial prefrontal cortex.30 A direct relationship was found in the insula. As with willing, the
anatomy of agency has both a frontal and parietal locus,
and these neuroimaging studies are confirmed with brain
stimulation studies.
Noninvasive brain stimulation in the parietal area
can influence the experience of agency. Subjects made
reaching movements and observed a virtual hand on a
computer screen.31 The virtual hand was either perturbed
or not (corresponding to no agency and agency, respectively), and single-pulse TMS was delivered on some trials to the right parietal cortex during the movement.
With stimuli, subjects were more likely to say that they
did not have agency for both types of movement. A similar experiment with 10-Hz online repetitive TMS to the
right parietal cortex had similar results.32 A third study
used a different type of task, where button presses produced pictures of colored disks and subjects had to judge
whether they had agency for producing the specific
color.33 Movements were triggered by visual stimuli after
receiving subliminal primes, and single-pulse TMS was
delivered to the right parietal area at different times during the trials. In this case, TMS interfered with the sense
of agency only during motor preparation, not during
motor execution, suggesting an effect on feed-forward
signaling rather than feedback.
A frequently used experimental paradigm for studying agency is called intentional binding.34 In such experiments, a Libet clock is used to time when persons
identify the time of a button press and the time of a
tone, produced with variable delay after the button press
(Fig 5). Times of button press alone and tone alone are
also measured. When the button press produces the tone,
the button press is appreciated later and the tone is
appreciated earlier. Thus, intention binds the action and
consequence together. Cathodal theta-burst TMS (inhibitory) over the pre-SMA disrupted intentional binding.35
This result has been repeated with anodal and cathodal
(facilitatory and inhibitory, respectively) transcranial
direct current stimulation (tDCS) over the pre-SMA.36
In another experiment, intentional binding was disrupted
by anodal tDCS over the left parietal area.37

Factors in the Brain Influencing Choice
The perception of willing cannot drive movement; it is a
perception and perceptions are passive. If there is a “free
will force,” its action does not occur contemporaneously
with the perception. How is it decided by the brain to
10

FIGURE 5: Diagrammatic setup for intentional binding
experiments. Subjects use a “Libet clock” for subjective timing. First, A, the timing of button pressing is noted (similar
to Libet’s M) and, B, the timing of a randomly occurring
tone. Then, C, the tone is yoked to the button press at varying intervals, and again subjects are asked to specify when
the button press and tones occurred. In the setting of C,
the button press subjectively occurred later and the tone
occurred earlier. Hence, the two events are bound together
by the intentional act.

make certain movements at specific times? Is there a free
will force contributing to this decision-making process?
The processes of choice, movement planning, and initiation are becoming well known, and no free will force has
been recognized—nor is it necessary to describe what is
happening.
Movements occur when the motor cortex issues a
command. The motor cortex gets its input, directly or
indirectly, from the entire brain. The posterior part of
the brain provides sensory input and helps guide movement related to external stimuli; for example, getting the
key in the lock. The anterior part of the brain provides
drives, such as hunger, thirst, sex, other pleasures, and
homeostasis, coming from limbic and hypothalamic
influences. The anterior part of the brain is also modulated strongly by reward, both negative and positive, and
reward is mediated, in part, by dopamine signaling. We
tend to do what has been rewarding in the past. Cortical
areas are all modulated by basal ganglia and cerebellar
influences. The basal ganglia, in particular, appear to
play a role in what movement to do and what not to do.
There is also some neural noise that introduces some
apparent randomness. All this input comes to premotor
and eventually to motor cortex; the various factors are
weighed and the output determined by the strongest factors at the time. Movement can be predicted probabilistically. The more we know about a person and the factors
at any time, the better our prediction can be. If asked
why we have made the choice that we have made, we
Volume 80, No. 1
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tion. It appears that there are many things going on in
the brain at all times; only one or two are in consciousness at a particular time. Much of what the brain does is
unconscious, and for much of what we generally do, we
do not concern ourselves with whether a movement is
freely chosen or not. We just go about our business. A
difficult choice might bring a particular brain process
into consciousness, but that does not mean that consciousness acts upon the choice. We do not know what
consciousness is or how awareness comes about, but it
seems passive, the most prominent brain network operative at a particular time.38,39 Hence, you are your brain
and therefore you are making your movements (or, synonymously, your brain is making your movements).

FIGURE 6: Block diagram of different parts of the brain and
how they connect to produce movement and the perceptions of willing and agency. Movement intention forms in
the premotor areas under internal influences of limbic system, basal ganglia, hypothalamus, and frontal lobe and
external influences from parietal lobe. Premotor cortex
sends a command to motor cortex that produces a movement. Feed-forward signals come from premotor and motor
cortices to parietal area, and such processing can give rise
to the sense of willing. Comparing feed-forward signals
with feedback from the movement generated looks for mismatch. If no mismatch, then a perception of agency can
arise. Note that it appears that the perceptions of willing
and agency both employ a network between parietal and
frontal areas. [Color figure can be viewed in the online
issue, which is available at www.annalsofneurology.org.]

can always come up with a reason. The reason may
indeed to relate to some of these factors, but likely some
important ones are unconscious and hence our explanation might be partly confabulatory. See Figure 6 for a
diagram of how the brain might be organized to produce
movement and the associated perceptions.
I have previously described the salted peanut problem.25 We sit in front of a bowl of peanuts, eat some,
and then say we have had enough. In less than a minute,
our hand is going out for more peanuts. The peanuts are
just too tasty, too rewarding, and motor system goes for
the peanuts despite the content of our consciousness.

The Mind-Body Problem
These days most of us believe that the mind-body problem is settled. The mind is a product of the brain. On
the other hand, we often talk as if we do not understand
what that means. With respect to the Libet et al experiment, it is often said that “the brain knows before you
do that you will be making a movement.” On the face of
it, this does not make sense. You are your brain. Hence,
that statement brings up a difference without a distincJuly 2016

Neurological Disorders of Volition
Neurologists should care about this topic or, at least,
understand about it given that we run into issues of volition with patients regularly. I have called these situations
the neurological disorders of volition.25 They include
functional movement disorders, tic, alien hand, anosognosia, and the passivity phenomena of schizophrenia; we
have expanded on them elsewhere.40

Contemporary View of Free Will
Free will issues have been a matter of philosophy, but
now are matters of science. Given that the brain makes
all our movements and that the sense of free will is a
passive event late in the process, what are we to make of
free will itself? Is everything we do, just determined by
the laws of physics? As noted in the beginning, contemporary physics would seem to allow some stochastic
events. Behavior can be explained probabilistically based
on past history and current factors. That is the way the
brain works. If the brain is allowed to function this way,
then it is free, and it is likely that this is the sense of
freedom that we can appreciate. The brain is not free if
in the midst of a seizure or if a gun is held to the head.
In the first instance, the brain is malfunctioning, and, in
the second instance, there is a strong external factor
influencing what the brain will choose to do. In relation
to the latter, it has been recently demonstrated that if
persons are coerced to make movements in the intentional binding experiment, the amount of binding is
less.41 Hence, we can have free will if our brains are free,
and this is true most of the time for most people.
Remaining to be explained is conscious awareness itself,
what is its physiology, why do we have it, what is its
function. We might need a deeper level of scientific
explanation to tackle these interesting questions.
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