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Abstract. Belief in free will has been a mainstay in philosophy throughout history, grounded in large part in our intuitive
sense that we consciously control our actions and could have done otherwise. However, psychology and psychiatry have
long sought to uncover mechanistic explanations for human behavior that challenge the notion of free will. In recent
years, neuroscientific discoveries have produced a model of volitional behavior that is at odds with the notion of
contra-causal free will and our sense of conscious agency. Volitional behavior instead appears to have antecedents in
unconscious brain activity that is localizable to specific neuroanatomical structures. Updating notions of free will in
favor of a continuous model of volitional self-control provides a useful paradigm to conceptualize and study some
forms of psychopathology such as addiction and impulse control disorders. Similarly, thinking of specific symptoms
of schizophrenia as disorders of agency may help to elucidate mechanisms of psychosis. Beyond clinical understanding
and etiological research, a neuroscientific model of volitional behavior has the potential to modernize forensic notions of
responsibility and criminal punishment in order to inform public policy. Ultimately, moving away from the language of
free will towards the language of volitional control may result in an enhanced understanding of the very nature
of ourselves.
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A brief history of free will

In the past century, attempts within psychology and
psychiatry to elucidate the scientific underpinnings
of human behavior have steered academic thinking
away from a belief in ‘contra-causal’ free will, the
idea that individuals consciously choose to carry out
certain actions and, under the exact same conditions,
could have chosen to do otherwise. Such movement
took root with Freud’s psychic determinism and the
primacy of the unconscious, as opposed to conscious
deliberation, in governing action, though Freud sug-
gested that freedom in decision making could result
from successful psychoanalysis and modern psycho-
analytic theory seems to still allow for some variant
of free will (Felthous, 2008). The rise of experimental
psychology exemplified by Skinnerian behaviorism
later shifted causal explanations for behavior from
the internal to the external, nearly rendering ‘concepts
such as free will or conscious choice. . . no more than
quaint holdovers from psychology’s philosophical be-
ginnings’ (Sappington, 1990). Still, cognitive behavioral

therapies are based on the principle that thoughts can
be consciously altered to effect behavioral change,
while empirical research on self-efficacy and locus of
control suggests that believing in the competence to
control one’s actions and life course may not only
make an impact on behavior, but also be vital to men-
tal health (Sappington, 1990; Waller 2004a, b). As a re-
sult, while enhanced psychological understanding of
the determinants of human behavior has eroded the
concept of free will, it remains possible to adopt at
least three distinct philosophical stances on the issue,
including hard determinism (the universe is determi-
nistic; there is no free will), libertarianism (the universe
is not deterministic; there is free will), and compatibi-
lism (the universe is deterministic; there is free will).

Although age-old debates about whether the uni-
verse and human behavior are deterministic are
unlikely to be resolved in the near future, neuroscien-
tific discoveries in recent years do warrant an update
concerning the role of free will in human decision mak-
ing and action. Answers to some of the following ques-
tions are now well within the grasp of neuroscience:
(1) How reliable is our subjective sense of free will?
(2) Is volition localizable in the brain? (3) Can some
psychiatric disorders be understood as disorders of
free will and/or self-control? and (4) How can an
enhanced neuroscientific understanding of behavior
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inform morality and the law? The aim of this paper is
not to defend any philosophical position about free
will per se, but rather to step away from ungrounded
philosophical speculation and even the use of the
term ‘free will’ altogether in favor of a modernized,
evidence-based vocabulary to describe the underpin-
nings of human behavior and psychopathology alike.
Note that while the term ‘free will’ can have multiple
meanings, its use here will refer specifically to contra-
causal free will.

The neuroscience of free will

Brain activity precedes intention

The existence of free will when making a simple volun-
tary motor movement was called into question by a
study published by Libet et al. (1983). In their exper-
iment, electroencephalography (EEG) and electromyo-
graphy (EMG) were used to monitor brain activity and
muscle movement in subjects instructed to make a vol-
untary movement of their hand. After a designated
start time, subjects made a spontaneous movement
whenever they felt like doing so while noting the
time of the urge to move by simultaneously watching
a clock. Although the urge to move preceded the
movement, as one would expect, the study found
that this intention was itself preceded by cerebral ac-
tivity, called the ‘readiness potential’ (RP), detectable
several hundred milliseconds before the conscious
intention to move. This startling discovery that the
time of conscious intention lagged behind the RP
suggested that simple voluntary movement does
not arise de novo by conscious intent or free will, but
rather is already set into motion by unconscious neural
activity that precedes it. Libet stopped short of conclud-
ing that free will was non-existent by proposing that
conscious decision making could abort or veto the
movement (Libet, 1999), leaving room for a kind of
‘free won’t’ (Obhi & Haggard, 2004).

Libet’s results have been extensively critiqued
throughout the years, citing both methodological and
interpretive problems (Gomes, 1998; Pocket, 2002;
Van de Grind, 2002; Danquah et al. 2008; Trevana &
Miller, 2010; Klemm 2010), not the least of which is
the potential unreliability of measuring the precise
time of conscious intent1†. However, Libet remained
a staunch defender of his data (Libet, 2000, 2002,
2003) and the essential finding has been replicated
through refined experiments by other investigators
(Haggard & Eimer, 1999; Trevana & Miller, 2002;
Matsuhashi & Hallett, 2008).

Free will as illusion

Further research using novel versions of the Libet ex-
periment have revealed the presence of the lateralized
RP (LRP), a component of the RP that represents
specific preparatory activity for movement on the con-
tralateral side of the body (Haggard & Eimer, 1999;
Trevana & Miller, 2002). Detection of the LRP suggests
that the unconscious neural activity during a simple
motor task does not simply reflect general preparation
or a decision of when to move, but rather what specific
target will be selected long before conscious awareness
of that decision. Further technological updates have
confirmed that unconscious brain activity occurring
before conscious intention is specific to a subject’s
choice of target in a motor task, to the point of being
able to predict the movement prior to conscious inten-
tion. For example, Soon et al. (2008) used functional
magnetic resonance imaging (fMRI) in place of EEG
to monitor subjects during a motor task in which
they could freely chose to press a left or right button
and found that brain activity predictive of that choice
(albeit with only about 60% accuracy) preceded the
conscious decision by as much as 10 s (Soon et al.
2008). Fried et al. (2011) likewise replaced EEG with
implanted electrodes used to monitor the electrical ac-
tivity of individual neurons within the brains of
patients with epilepsy who were engaged in a variant
of the Libet task (Fried et al. 2011). They showed that
neuronal firing rate and the degree of neuronal recruit-
ment occurring before the conscious decision to
move could predict whether the subject would move
(with about 80% accuracy), what lateralized movement
would be made (about 70% accuracy), as well as when
the subsequent sense of conscious intention would
occur. These results support a model in which our sub-
jective experience of free will during a voluntary motor
act including intention (conscious planning to move)
and agency (the subsequent causal ownership of that
movement) ‘emerges as the culmination of premotor
activity starting several hundreds of milliseconds be-
fore awareness’ (Fried et al. 2011).

Other experimental strategies have demonstrated the
ability to influence decision making for voluntary
motor acts through undetected external stimulation.
The first such strategy involves ‘backward masking’
in which a sensory stimulus (e.g. a visual image on a
computer screen) is presented followed quickly by a
larger one in such a way that the first, smaller stimulus
escapes conscious awareness. Despite the masking of
the first ‘subliminal prime’ from consciousness, re-
searchers have demonstrated that such masked stimuli
can trigger specific motor responses during forced-
choice tasks (e.g. voluntarily moving either the right
or left index finger) (Taylor & McCloskey, 1996;† The notes appear after the main text.
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Eimer & Schlaghecken, 1998; Schlaghecken & Eimer,
2004). A second experimental strategy has featured
the application of a transcranial magnetic stimulation
(TMS) pulse to relevant motor areas in order to uncon-
sciously influence forced-choice motor response. This
effect was demonstrated in two studies (Ammon &
Gandevia, 1990; Brasil-Neto et al. 1992), but not repli-
cated in a more recent experiment (Sohn et al. 2003).
As with the Libet-type experiments, such findings indi-
cate that unconscious brain activity that precedes con-
scious intention can bias the outcome of simple motor
acts. Although these motor responses are experienced
as acts of free will, it appears that even under the rela-
tively simple mechanics of motor activity, a variety
of processes may bias choice and action before and
without our conscious awareness. Such evidence has
led some to label our subjective sense of free will a
mere ‘introspection’ (Hallett, 2007), a causal inference
that is little more than an ‘illusion’ (Wegner, 2002).

The neuroanatomy of volition

In the 1950s, Wilder Penfield applied electrical stimu-
lation during neurosurgical procedures to different
brains regions of epileptic patients that resulted in a
variety of responses including involuntary vocalisms
and simple motor movements (Penfield, 1958). Sub-
sequent experiments with electrical brain stimulation
have provoked a wide range of behaviors including
speech arrest, automatisms, re-experienced memories
and déjà-vu, mood and anxiety responses, sensory
experiences and multimodal hallucinations, and cogni-
tive impairment (Selimbeyoglu & Parvizi, 2010). Such
research has contributed greatly to our understanding
of the functional neuroanatomy of the human brain.

Electrical stimulation applied specifically to the
supplementary motor area (SMA) has been shown to
produce an irrepressible urge to make a voluntary con-
tralateral movement in the absence of any overt motor
activity (Fried et al. 1991). In some cases, eliciting the
actual motor movement could be achieved by increas-
ing the electrical current applied to that same area.
Subsequent studies have suggested that intention and
agency may have precedents localizable to the pre-
supplementary motor cortex (pre-SMA) (Lau et al.
2004; Moore et al. 2010) and that this region is the likely
origin of Libet’s RP (Haggard, 2008). In another recent
experiment, electrical stimulation of sites within the in-
ferior posterior parietal cortex produced urges to move
specific body parts or to speak (Desmurget et al. 2009).
When the intensity of that stimulation was increased,
subjects reporting having actually moved, despite
no EMG evidence of movement. Conversely, stimu-
lation of the premotor cortex could produce actual
movements, despite subjects firmly denying having

moved. These findings suggest that distinct neuroana-
tomical regions govern motor intention, awareness and
agency, and that these may be separable components
of volition. Overall, a model of volitional action em-
erges in which preparatory activity occurring in the
pre-SMA and SMA gives rise to an urge to move that
is subsequently carried out into action by the primary
motor cortex. In addition, a copy of the ‘command’ to
move is also sent to the parietal cortex, which then gen-
erates a sensory representation of the predicted conse-
quences of that movement (Haggard, 2009). In this
way, volition in motor movement is better understood
as set of processes in specific brain circuits that jointly
specify information that determines our actions, such
that voluntary action is best characterized as a form
of neural decision making (Haggard, 2008).

Free will v. volition

The neuroscientific experiments presented thus far pro-
vide multiple lines of evidence that suggest that free
will may be little more than a ‘naïve folk psychological
intuition’ (Haynes, 2011). But doing away with free
will does not mean that human beings are automatons
in which our motivations, desires and values do not
influence action. On the contrary, neuroscience clearly
distinguishes between voluntary behavior and in-
voluntary acts or reflexes. With volitional behavior,
organisms have choices and make decisions about
whether and when to act, what to do, and what not
to do (Haggard, 2008). However, in a neuroscientific
model, such choices are made within neural networks
rather than any immaterial homunculus and often
occur outside conscious awareness and before our sub-
jective sense of intention or agency. Likewise, volition
is conceptualized on a continuum, in which variable
degrees of control are present across a spectrum of
behaviors.

Free will in psychiatry

Simple motor movements offer an attractive exper-
imental subject for studying volition due to the relative
ease of observing the results of one’s intentions
(Kranick & Hallett, 2013). However, such experiments
leave open the question of whether something akin to
free will might be more pertinent to higher-order, com-
plex human behaviors. One response can be found in
social psychology experiments in which priming has
been used successfully to bias the outcome of social
behaviors. For example, in a now classic study of its
kind, subjects primed with words associated with old
age were found to walk down the hall more slowly
than unprimed subjects (Bargh et al. 1996). A sub-
sequent study observed better performance on a test
of knowledge among subjects primed with words
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associated with intelligence (Dijksterhuis & van
Knippenberg, 1998). Though the underlying mechan-
isms and replicability of such findings have recently
been challenged (Doyen et al. 2012; Shanks et al.
2013), a substantial body of similar experiments
has demonstrated that subliminal primes can activate
goals related to a wide variety of higher-order beha-
viors including social interaction, cognitive per-
formance, moral judgment and decision making
(Dijksterhuis & Aarts, 2010; Bargh et al. 2012). The abil-
ity of unconscious stimuli to unwittingly affect the
outcome of voluntary behavior therefore does not ap-
pear limited to simple motor movements.

Disorders of self-control

Another approach to the question of free will in com-
plex behaviors involves examining pathological states
that represent compromised volition or self-control.
Thinking about psychiatric illnesses as disorders of
volition and free will could result in enhanced neuro-
scientific models of psychopathology as well as a
broader understanding of volitional behavior across a
spectrum from disorder to normality.

Addiction is a prime illustrative example. Histori-
cally, addictive behaviors have been thought of as
deficits in will, suggesting that they represent free
choices to be overcome by exercising greater willpower
or the surrender of will to a higher power (Chappel,
1992; Committee on Addictions of the Group for the
Advancement of Psychiatry, 2002; Gray, 2007; Vohs
& Baumeister, 2009). In contrast, the relatively novel
disease model of addiction presents such behaviors
as consequences of brain chemistry gone awry that re-
sult in an impairment of free will. Ironically, for many,
the disease model can be difficult to accept because
addiction requires the simple motor act of ingesting a
psychoactive substance – an action that seems to be
under control of free will (Vohs & Baumeister, 2009).
And yet, the potential for free will to be illusory in sim-
ple motor acts under certain conditions has already
been established.

An updated neuroscientific model of addiction
abandons antiquated concepts of free will and will-
power in favor of a continuum of volitional self-control
and loss thereof (Lyvers, 2000; Baler & Volkow, 2006).
Cognitive control can be subdivided into quantifiable
constructs including response inhibition (the ability
to suppress or veto behavior) and impulsive choice
(premature selections of behavior without adequately
weighing consequences; Moeller, 2001; Hyman, 2007;
Perry & Carroll, 2008). In the laboratory, response inhi-
bition is typically measured using the go/no-go or the
stop signal tasks. In a simple go/no-go paradigm, sub-
jects are shown visual cues on a computer screen that

indicate whether to push a button (e.g. a green ‘go’
symbol means push). Those with poorer response
inhibition will tend to make more frequent errors of
commission, pressing the button during ‘no-go’ cues.
Similarly, in a typical stop signal task, subjects press
buttons in response to visual cues on a computer
screen (e.g. left or right arrows), but are told not to
press any buttons when they hear a beep regardless
of visual cues. In this paradigm, performance is
based on stop signal reaction time. Deficits in response
inhibition as measured by such tasks have been dem-
onstrated among those with current substance abuse
(Perry & Carroll, 2008) as well as those with acute ex-
posure to alcohol (Marczinski & Fillmore, 2005; Easdon
et al. 2005; Perry & Carroll, 2008), cocaine (Fillmore &
Rush, 2002) and amphetamines (Fillmore et al. 2003).
Similar effects have been found among those with
chronic psychostimulant dependence (Monterosso
et al. 2005), including one study that demonstrated
that greater inhibitory deficits were associated with
greater lifetime drug exposure (Colzato et al. 2007).
These findings indicate that drug use can result in im-
pulsivity that may worsen with chronic dependence,
supporting the idea that deficits in volitional control
may be progressive during different phases (e.g. acqui-
sition, escalation, abstinence, relapse) of addiction
(Perry & Carroll, 2008).

A bidirectional relationship between impulsivity
and addiction is supported by observations that inhibi-
tory control deficits detected in childhood are as-
sociated with an increased risk of later substance use
disorders (Ivanov et al. 2008). Such findings highlight
the considerable vulnerability of adolescents to drug
abuse associated with normal neurodevelopmental
changes that mediate impulsivity and risk-taking beha-
vior (Chambers et al. 2003). Note that neuroanatomical
studies point to a major role of the pre-SMA and SMA
in response inhibition (Chambers et al. 2009), the same
areas that were found to be relevant to volition and
agency in the experiments by Libet and others de-
scribed earlier.

Impulsive choice is measured in the laboratory using
the delayed-discounting paradigm in which subjects
with greater impulsivity choose smaller immediate
rewards over larger delayed rewards. Using this
measure, subjects with current alcohol, cocaine and
methamphetamine abuse have been found to make
more impulsive choices than non-users, though such
increased impulsivity was not seen with acute admin-
istration of those substances under experimental condi-
tions (Perry & Carroll, 2008). The Iowa Gambling Task
(IGT) was developed to measure behavioral choices
associated with immediate reward despite significant-
ly negative consequences observed among patients
with damage to the ventromedial prefrontal cortex
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(VMPC). The task directs subjects to select cards from
four decks with different preordained schedules of
immediate and long-term reward and risk. Over the
course of the task, normal subjects learn to select
from the card decks that generate the most long-term
reward, whereas patients with VMPC damage make
choices associated with greater immediate reward,
but longer-term loss (Bechara, 2005). Similar decision-
making deficits have been demonstrated on the IGT
among those with alcohol, cannabis, cocaine, meth-
amphetamine and opiate dependence as well as
drug-naïve subjects with a family history of substance
abuse (Garcia-Verdejo, 2009). These findings, together
with evidence of anatomical differences in the VMPC
between substance abusers and normal controls, sug-
gest an important role for the VMPC in the neuro-
anatomy of decision-making and addictive behavior.
The ‘somatic marker theory of addiction’ proposes a
neurocircuitry in which the amygdala mediates affect-
ive responses to actual substance use (or other im-
mediate external rewards) while the VMPC triggers
affective responses to thinking about or recalling pre-
vious episodes of drug use including associated nega-
tive consequences (Garcia-Verdejo, 2009). Drug choice
in the face of negative consequences can result from
exaggerating the incentive impact of actual drug use,
thinking about drug use, or cravings as well as dis-
counting anticipated negative consequences. Much of
this neural decision making occurs unconsciously,
with the insular cortex integrating the somatic signals
from the amygdala and VMPC in order to produce
a subjective feeling of a conscious urge to use drugs
that is then implemented into action in the SMA
(Naqvi & Bechara, 2008; Li et al. 2010). Though it re-
mains unproven (Dunn et al. 2006), the somatic marker
theory of addiction is supported by a considerable
body of evidence and provides an appealing model
for understanding the neurocircuitry of complex de-
cision making, both pathological and normal.

Problems with response inhibition, impulsivity and
reward–risk decision making have been detected in a
wide variety of psychiatric disorders including bipolar
disorder, attention deficit hyperactivity disorder, trich-
tillomania, obsessive–compulsive disorder, borderline
personality disorder, conduct disorder, pathological
gambling and antisocial personality disorder (Dunn
et al. 2006; Chamberlain & Sahakian, 2007; Perry &
Carroll, 2008; Chambers et al. 2009; Garcia-Verdeko,
2009). This has led some to propose a new category
of ‘volitional disorders’ for the Diagnostic and Statisti-
cal Manual, fifth edition (DSM-5) in which previously
separate categories such as impulse control, obsess-
ive–compulsive spectrum, and addictive disorders
might be unified based on common underlying control
deficits (Fontenelle et al. 2009). Similarly, the National

Institute of Mental Health has proposed cognitive con-
trol as a construct within its Research Domain Criteria
that were formulated to study traits that are present
among normal individuals and may be dysfunctional
across a variety of different categorical DSM disorders
(Insel et al. 2010; Sanislow et al. 2010). In this way,
volitional control represents a more accurate and quan-
tifiable construct than free will that can be used to
further elucidate neural mechanisms of control and
understand the nature of control across a continuum
of normal and pathological states.

Disorders of agency

Although our normal experience of free will may be
misleading from a neuroscientific perspective, certain
pathological conditions reveal just how disabling loss
of agency – the subjective sense of casual ownership
of behavior – can be. For example, patients with an-
archic or alien hand syndrome experience a limb mov-
ing in a semi-purposeful way (e.g. unbuttoning a shirt)
without any conscious intent to do so. Conversely,
those exhibiting ‘utilization behavior’ experience a
stimulus-driven tendency to use an object despite con-
textual purposelessness of the action (e.g. putting on
a pair of glasses over a pair already being worn).
This purposelessness suggests involuntariness, though
patients rationalize their behavior as volitional. Both
alien hand syndrome and utilization behavior are asso-
ciated with frontal lobe injury, specifically involving
lesions to the SMA and pre-SMA (Frith et al. 2000;
Blakemore et al. 2002; Sumner & Husain, 2008). It is
thought that these conditions reflect distinct lesions
in a neural circuit that mediates the coordination of
movement based upon continuous comparisons be-
tween the predicted sensory effects of a movement
and its actual sensory effects (Frith et al. 2000).

Among psychiatric disorders, certain symptoms of
schizophrenia have also been modeled as disorders
of agency. Sense of agency can be manipulated under
experimental conditions in which normal subjects are
tricked into thinking that motor movements seen on
a computer screen are made by themselves when in
fact they are made by others (Nielsen, 1963; Wegner
& Wheatley, 1999). These types of self-attribution
agency errors have been found to occur significantly
more frequently among patients with schizophrenia
(Daprati et al. 1997) and prodromal psychosis
(Hauser et al. 2011) compared with controls, as well
as among patients with schizophrenia and delusions
of control compared with those without such delusions
(Franck et al. 2001). It has been proposed that such
errors are rooted in deficits whereby the sensory feed-
back produced by self-movements does not differ, as it
should, from feedback produced by the movements
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made by others. For example, two studies reported
that patients with schizophrenia do not attenuate
tactile sensations arising from self-stimulation as
much as normal subjects, suggesting a possible mech-
anism for somatic passivity experiences (Blakemore
et al. 2000; Shergill et al. 2005). The predictive sensory
effects of a volitional movement are thought to arise
from an efference copy of that movement generated
through a process called corollary discharge. When
the predictive sensory effects of the efference copy do
not match the actual sensory effects, the movement
can become dissociated from agency and instead
attributed to an external agent (Syznofzik et al. 2008).
Several studies support a model in which delusions
of control arise from such mismatches caused by defic-
its involving internal predictions, external sensory
feedback, or some difficulty with integration
(Syznofzik et al. 2010; Voss et al. 2010). The application
of this comparator model is not limited to motor acts –
problems with corollary discharge may also explain
thought insertion and hallucinations in which intern-
ally generated thoughts or speech are perceived as
coming from an external source (Blakemore et al.
2000; Ford & Mathalon, 2005; Heinks-Maldonado
et al. 2007).

Additional studies of agency have focused on a nor-
mal phenomenon in which the subjectively perceived
timing of a motor act (e.g. pressing a button) is delayed
when followed by an effect (e.g. a tone). This inten-
tional and temporal binding of voluntary action and
effect is thought to contribute to a sense of agency. In
several studies, patients with schizophrenia have dem-
onstrated hyperbinding in which there is excessive
linkage between volitional actions and external sen-
sory events. Such studies have revealed that patients
with schizophrenia experiencing delusions and halluci-
nations seem to have particular difficulty with internal
predictions about the sensory consequences of their
actions, perhaps resulting in overreliance on external
cues leading to errors in agency judgments
(Syznofzik et al. 2010; Voss et al. 2010). Modeling psy-
chotic symptoms as disintegrative dysfunction result-
ing in loss of agency and the ability to distinguish
self from others has intuitive appeal given the long-
standing notion of schizophrenia as a schism of the
mind in which core aspects of self-identity are dis-
rupted (Jardri et al. 2011; Syznofzik et al. 2013).

Free will, psychiatry and society

Illnesses like schizophrenia highlight how impairing a
confused sense of agency can be, but if our normal
sense of free will is inaccurate from a neuroscientific
perspective, why does it exist and what purpose, if
any, might it serve? From an evolutionary perspective,

it has been suggested that a belief in free will might be
a requisite for the sense of moral responsibility that
facilitates social interaction (Wegner, 2002; Cashmore,
2010). Indeed, it appears that our personal intuitions
about free will are closely linked to moral reasoning.
Evidence from interviews and surveys suggest that
from an early age and across different cultures, people
are intuitively libertarian, believing in an indeterminis-
tic universe that permits free will (Nichols, 2004;
Sarkissian et al. 2010). If presented with an hypothetical
scenario in which an individual commits a crime with-
in a deterministic universe, subjects can reason that the
individual is not morally responsible when that crime
is minor (e.g. cheating on one’s taxes), but tend to re-
vert to a view of free will and moral responsibility
when the crime is significant (e.g. rape) (Nichols &
Knobe, 2007). These findings suggest that intuitions
about free will are biased by emotional assessments
about blame.

Concerns that moral behavior might erode without a
belief in free will have been a timeless feature of free
will debates and have been rekindled in recent years
in the wake of neuroscientific discovery. At least two
studies seem to support this fear. In the first, subjects
who read information explaining that neuroscience
has determined that free will is an illusion were
found to cheat on an examination more than controls
that read either neutral statements or statements that
supported the notion of free will (Vohs & Schooler,
2008). In the second, subjects who read statements es-
pousing disbelief in free will reported less willingness
to help others compared with those who read neutral
or pro-free will statements. Likewise, subjects rated
with a pre-existing chronic disbelief in free will were
found to be less likely to commit to an actual helping
paradigm (Baumeister et al. 2009).

Psychology experiments of this ilk must be inter-
preted carefully, examining the way in which ques-
tions are worded. For example, it may be that
when answering questions about determinism and re-
sponsibility, subjects confuse determinism to mean
something that does not allow that psychological pro-
cesses influence behavior (Nahmias, 2006). It is poss-
ible that respondents also conflate determinism with
fatalism, a resignation that personal actions have no
bearing on future outcomes (Miles, 2013a). Neither
view portrays a neuroscientifically accurate view of
volitional behavior. In fact, when presented with a
scenario of determinism in which behavior is indeed
caused by a chain of internal psychological events as
opposed to strictly external physical events, subjects
give compatabilist responses that endorse both free
will and moral responsibility (Miles, 2013a).

A similar potential for confusion arises when trying
to understand what it means to be morally responsible.
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If someone commits a crime in a deterministic uni-
verse, then it would not be possible to do otherwise.
However, though it might be intuitive to think so,
the inability to do otherwise – the lack of free will –
need not preclude moral responsibility. In fact, Morse
has demonstrated that the presence or absence of liber-
tarian free will is not a criterion for criminal responsi-
bility according to current legal standards of mens rea
and actus reus, the M’Naghten Rule, and the
American Law Institute Moral Penal Code (Morse,
2007). Others have argued that rather than enhancing
moral behavior, the belief in free will and its corollary
that individuals chose their fates may actually be asso-
ciated with neglect of the socially disadvantaged and
used to rationalize abusive treatment of prisoners,
the accepted supplementary penalty of prison rape,
and capital punishment (Miles, 2013a, b).

Inasmuch as psychiatrists play an important role in
forensic assessments of criminal responsibility, psy-
chiatry would seem obliged to take part in revising
outmoded conceptions of free will that are not consist-
ent with neuroscience and to reshape the legal system
accordingly. While it is increasingly common, if still
rarely successful, to seek an insanity defense based
on principles of biological causation (‘my brain made
me do it’), the point here is not that neuroscience
should render responsibility null and void (Morse,
2007; Aharoni et al. 2008). Instead, Hallett (2007) sug-
gests a revised definition of responsibility that disen-
tangles it from morality: ‘If there is no free will as a
driving force, are persons responsible for their beha-
vior? This appears to be a difficult question, but it is
really not. It is difficult only for the dualist. A person’s
brain is clearly fully responsible, and always respon-
sible, for the person’s behavior’ (Hallett, 2007).

In addition, given updated models in which inten-
tion and control are at best limited in normal indivi-
duals, it has been argued that criminal sentencing
should be carried out within a consequentialist rather
than a retributivist framework of punishment. A conse-
quentialist approach seeks to promote the welfare of
both individuals and society ‘rather than meting out
just deserts’ (Greene & Cohen, 2004). Such an approach
has been adopted in Sweden where no one is immune
from criminal responsibility, but where criminal ‘care’
is rooted – in theory if not always in practice – in a
philosophy that views punishment as needless cruelty
and aims instead to prevent further crime and remedy
the roots of criminal behavior (Juth & Lorentzon, 2010).
In the USA, recognition that certain populations
may have greater levels of impulsivity has resulted in
the design of the existing juvenile justice system
(Burns & Bechara, 2007), drug courts (Brown, 2010),
as well as recently created military veterans’ courts
(Cartwright, 2011), all of which were founded upon

consequentialist principles. It would seem that current
neuroscientific models of volitional action support a
shift to a more consequentialist approach to criminal
justice for all individuals.

Conclusion

Ultimately, unresolved debates about free will and
moral responsibility persist due to intuitively dualistic
notions of the self. We have the subjective sense that
we choose to move and when we learn of evidence
that action may be determined by unconscious neural
activity that precedes intention, we feel threatened by
the loss of free will and worry that moral responsibility
will disappear in kind. But modern neuroscientific
models of volition are inherently non-dualistic, such
that all neural activity, both unconscious and con-
scious, make up the self. Accepting, as Freud sug-
gested, that conscious intention may not play as
significant a role in causing behavior as does an uncon-
scious chain of neural events need not threaten the self.
The self – that is, the sum total of our brain activity and
its ‘flexible and intelligent interaction with current
and historical context’ (Haggard, 2009) – does indeed
engage in intention, planning and decision making,
and its ability to select and veto actions is a reality.
However, volitional control exists on a continuum
with loss of control resulting in features of many men-
tal disorders and complete freedom – in the sense of
conscious intention being the ultimate determinant of
action – lacking despite a perfectly functioning brain.
Replacing the idea of free will with the language of
volitional control offers a more accurate and measure-
able construct for mechanistic explanations of beha-
vior, both pathological and otherwise. Updating
models of selfhood and behavior in this fashion has
far-reaching implications for psychiatry in terms of
enhanced clinical understanding, facilitating etiological
research, and informing the role of psychiatry in foren-
sic consultation and public policy.
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Note
1 In addition to methodological critiques, it could be argued
on philosophical grounds that Libet’s findings do not, and
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that experiments in general cannot, prove the non-existence
of free will, just as one cannot prove the non-existence of
God or the soul. While this argument is valid from an
epistemological perspective, neuroscience favors a more
parsimonious approach to data interpretation.
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