Brain Activity Before Conscious Awareness of
Decision-Making

Human decisions feel conscious, yet neuroscience has found that measurable brain activity often precedes
our conscious awareness of deciding. Researchers have long observed a “readiness potential” — a slow
build-up of neural activity in motor areas — that begins hundreds of milliseconds (or more) before a person
reports deciding to move. Below we review key scientific findings supporting the idea that the brain initiates
actions prior to conscious intent, as well as critical counterarguments and new insights that balance the
perspective. All conclusions are backed by peer-reviewed research in neuroscience, psychology, and
cognitive science.

Evidence: Brain Signals Anticipate Conscious Decisions

Libet’s Pioneering Experiments (1980s): In a landmark study, Benjamin Libet asked volunteers to perform a
spontaneous wrist or finger movement at a time of their choosing, while recording: (1) the time they felt the
urge to act, (2) their brain’s electrical activity (EEG) from motor cortex, and (3) the muscle activation (EMG).
Libet discovered that the brain’s motor cortex activity (the readiness potential, RP) began roughly 550
milliseconds (ms) before the muscle moved, whereas the subjects’ reported conscious intention came only
about 200 ms before movement. In other words, brain activity preceded conscious decision by ~350 ms
on average. This was a surprise: common sense would suggest we decide (consciously) before our brain
initiates the action, but Libet’'s data showed the opposite. Figure 1 below illustrates this phenomenon, with
neural activity (blue) ramping up well before any conscious will (red) is reported or action occurs.
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Figure 1: Readiness potential preceding conscious choice. Average EEG voltage over time (negative-up)
for an arbitrary spontaneous action (blue) shows a gradual rise starting ~1 second before movement (time 0).
By contrast, in a deliberate decision (red) that the person makes with prior consideration, this pre-conscious
buildup is minimal. In Libet-style tasks, the readiness potential appears well before the person’s reported
intention, highlighting unconscious motor preparation.

Subsequent studies replicated Libet’s basic finding that unconscious brain activity comes first. The
readiness potential (originally termed Bereitschaftspotential by Kornhuber and Deecke in 1965) is a reliable
neural signature: it can be detected up to a second or more before a voluntary act. Libet’s participants
consistently felt the will to move after the RP had already begun. These results led Libet and others to
conclude that “the brain initiates voluntary acts unconsciously”, with consciousness arriving late in the causal
chain. Some interpreted this to mean that our feeling of “free will” is an illusion created after the brain has
already set the decision in motion.

Brain Imaging and Decoding (2000s): Advances in neuroimaging extended these findings. Notably, a 2008
study by Chun Siong Soon, John-Dylan Haynes and colleagues used functional MRI to decode people’s
choices before they were aware of them. In this experiment, participants freely decided to press a button with
their left or right hand at random intervals. Remarkably, the researchers could predict which hand the person
would choose as much as 7-10 seconds before the subject’s reported decision time. Patterns of brain
activity in the frontopolar prefrontal cortex (a high-level planning area) contained predictive information
about the upcoming choice several seconds in advance. This was far earlier than the
few-hundred-millisecond delay in Libet's EEG studies. As Haynes notes, “by the time consciousness kicks in,
most of the work has already been done”, implying the decision was being prepared unconsciously well before
the person “made up their mind”. These fMRI results provided objective evidence that even for a simple free



choice, unconscious brain processes can significantly precede conscious awareness, on the order of
multiple seconds.

Single-Neuron Studies: Pushing the inquiry to the level of individual neurons, Fried et al. (2011) recorded
directly from neurons in the brains of epilepsy patients performing Libet’s task. They found a progressive
change in the firing of neurons in the supplementary motor area (SMA) starting ~1500 ms (1.5 s) before the
subjects felt the intention to move. As time to action approached, more neurons changed their activity. By
analyzing these neuronal patterns, the researchers could predict an upcoming movement with ~80%
accuracy a full 700 ms before the person’s reported conscious intention to act. This aligns with the EEG and
fMRI evidence, strengthening the case that measurable neural precursors of a decision emerge well before
one is aware of deciding. In Fried’s study, it was shown that a certain threshold of neural activity had to be
reached for the movement to occur, consistent with the idea of an accumulating unconscious process that
triggers the conscious decision and action.

Summary of Supporting Data: Across methodologies — EEG, fMRI, and intracranial electrodes — the
empirical findings consistently indicate that some aspect of decision formation happens unconsciously. In
Libet’s classic paradigm, the readiness potential begins ~0.5-1 s before a voluntary act, while conscious
intention is reported ~0.2 s before the act, leaving a substantial window where the brain is “moving” before
the mind is aware. More sophisticated decoding shows that even which option will be chosen (not just that one
will act) can be predicted above chance from brain activity several seconds in advance. These objective data
support the view that the brain “decides” first, and conscious will follows.

Interpreting the Findings: Does the Brain Decide Before We Do?

Libet’s results and subsequent studies have sparked intense debate about free will and the role of
consciousness in decision-making. One interpretation is that conscious choice is essentially an
“afterthought”, with the brain’s unconscious processes already making the decision behind the scenes. In this
view, our feeling of intending to act may be a reconstruction — the mind catching up with a decision the brain
has already started. Indeed, some commentators concluded that “free will is an illusion” if our actions are
initiated by brain activity before we ever form a conscious intention.

However, Benjamin Libet himself did not fully reject free will. Instead, he proposed that while the initiation of a
voluntary action is unconscious, consciousness might still exert a “veto power” at the last moment. He called
this “free won't.” Libet observed that subjects could suppress a planned movement even after the readiness
potential had begun rising, as long as they did so about 100-200 ms before the would-be action. In trials where
participants were told to prepare to move at a certain time but then veto the action, a normal RP was
observed but no movement occurred, confirming that a conscious veto can abort an unconscious initiative.
Thus, Libet suggested that conscious will might still play a role by blocking or permitting the final
execution of an unconsciously initiated act. This nuanced interpretation — that we may not have free will to
start an action freely, but we have free won’t to cancel it — attempts to reconcile the experimental data with
some form of personal agency.

It's also important to clarify what these neuroscience findings do and do not imply. They do indicate that many
preparatory processes for decisions occur outside of awareness. But they do not necessarily mean



conscious deliberation is irrelevant in all contexts. The decisions studied in Libet-type tasks are usually simple
and internally driven (endogenous) — e.g. deciding when to make a trivial movement, or choosing between
two arbitrary options with no consequences. These are very different from complex, reasoned decisions (like
choosing a career or a strategic move in chess) that involve conscious evaluation. Neuroscientist John-Dylan
Haynes notes that “real-life decisions...aren’t decisions we can implement very well in our brain scanners”. In
other words, the experiments showing unconscious precursors are often deliberately stripped-down cases of
“free” decisions; results might differ for more complex scenarios. The scope of unconscious decision
evidence is thus limited to certain kinds of tasks, and applying it to all forms of human decision-making
(moral choices, long-term plans, etc.) requires caution.

Critical Perspectives and Counterarguments

Not all scientists agree on the interpretation of brain-before-mind findings. Several critiques have been
raised, focusing on experimental methods and the meaning of the neural signals:

) Accuracy of Timing Measures: A major question is how reliably we can know “when” a person
became conscious of an intention. Libet's method relied on subjective reports (watching a clock and recalling
the position at the moment of urge). Critics like philosopher Daniel Dennett argued this introspective timing is
prone to error — for instance, the act of shifting attention to the clock could itself distort one’s sense of when the
urge occurred. Subsequent research supports these concerns: the reported timing of intentions can vary
depending on attention and task factors, suggesting it is not a fixed, precise moment. The brain may even
postdict conscious experiences — constructing the feeling of intention retrospectively. A recent 2023 study
revisiting Libet’'s paradigm found that slight changes in procedure altered the perceived time of intention.
By tweaking the task instructions, researchers from HSE showed the subjects’ reported “W time” (will time)
could shift, calling into question the absolute 200 ms value. They concluded that Libet’s original method
likely mis-estimated the true onset of conscious intention, and notably “‘the EEG readiness signal recorded
by Libet...has no direct link to the decision” itself. In short, if the timing of conscious awareness is measured
with uncertainty on the order of tens of milliseconds, a few hundred-millisecond gap (as in Libet’s result) might
be less conclusive than it appears. Some or all of that gap could be methodological artifact.

° Is the Readiness Potential (RP) truly a decision signal? While the RP is often interpreted as the
brain “preparing the decision,” alternative explanations have emerged. Trevena and Miller (2010) directly
tested whether the RP was specifically tied to initiating a movement or if it could be a more general preparatory
attention signal. They had subjects sometimes decide not to move after a go signal. The result: the brain
showed a similar RP whether the subject eventually moved or not. There was no significant difference in
the pre-movement EEG between trials where a movement happened and trials where it was vetoed at the last
second. This suggests the classic RP might reflect a general expectancy or “getting ready” state rather
than the brain “deciding to move” per se. In their words, “these signs are clearly not specific to movement
preparation” and thus Libet’s data do not prove that the brain unconsciously decides to move — the RP
could be just the brain getting into a ready state, which may or may not culminate in a movement.

° Random fluctuation model: An influential 2012 paper by Schurger et al. offered a different take on the
RP. They argued that when a person is told to make a movement “whenever you feel like it,” the brain might be
operating near a threshold of action, with random neural noise eventually triggering the movement. In this view,



the readiness potential is not a specific pre-planned command, but rather an artifact of averaging many
trials of these random fluctuations. Essentially, the brain’s background activity drifts until it crosses a threshold
that produces the movement; if you average many such instances aligned to the movement, a gradual ramp
(the RP) appears. Schurger’s accumulator model showed that autocorrelated random noise could account
for the shape of the readiness potential. This challenges the idea that the RP reflects a dedicated “decision to
move” process. Instead, it might reflect the ebb and flow of neural activity that, when conditions are right,
triggers an action. This model gained traction because it explains why the RP is so variable and even why it
sometimes appears in no-move trials (it's simply noise that didn’t reach threshold in those cases). It suggests
that our sense of willing an action might coincide with the moment a subconscious neural threshold is
hit, rather than with the start of an internally planned motor program. In summary, if Schurger et al. are correct,
the RP doesn’t signal ‘l have decided’ but rather ‘noise is reaching a level that will soon trigger
movement’, casting the brain lead not as an unconscious decision but as an unconscious build-up that may
underlie decision.

° Task Meaningfulness — Are all decisions preceded by an RP? New research indicates not
necessarily. A study in eLife (2019) separated decisions into arbitrary choices (like Libet’'s spontaneous
movements or trivial preferences) versus deliberate, value-based choices (where subjects considered options
and made a conscious decision based on preferences). Strikingly, the classic readiness potential that is robust
in arbitrary actions was markedly reduced or absent for deliberate decisions. In deliberate trials, EEG
showed no significant pre-movement buildup above baseline — effectively no RP — even though people were
still moving at self-chosen times. Figure 1 (above) illustrates this: the blue trace (arbitrary choice) shows a
clear ramp-up before action, whereas the red trace (deliberate choice) stays flat until the movement burst. The
authors conclude that the RP is not a universal neural precursor for all decisions, but may be specific to
decisions that are internally triggered and devoid of conscious deliberation (like “press whenever”). When a
decision is made with attention to reasons or preferences, the brain may recruit different processes that do not
produce the same RP signature. This finding is a critical counterpoint: it suggests that Libet’s paradigm,
which by design uses arbitrary timing, might tap into a special case of decision-making that isn’t representative
of more typical choices. In practical terms, if you decide rather than just act spontaneously, your brain
activity looks different — potentially undermining a broad interpretation that “all decisions start unconsciously.” It
also resonates with everyday intuition: we feel a difference between acting on impulse and making a
considered choice, and the brain activity preceding these may differ accordingly.

° Other considerations: Some researchers have pointed out that even if unconscious precursors exist,
it doesn’t automatically mean conscious will is ineffectual. For example, Mark Hallett has argued that the
question “does the brain or the mind decide?” could be a false dichotomy — since the mind is what the brain
does. From a neuroscientific perspective, conscious decisions are still brain processes, just of a certain kind.
In Hallett’s view, discovering brain activity before awareness simply informs us about how volition is
implemented in the brain, rather than stripping us of autonomy. In fact, many neuroscientists frame it not as
“pbrain vs. free will,” but as an inquiry into which brain mechanisms underlie the feeling of control and how
they operate in time. The presence of unconscious activity doesn’t negate the role of consciousness; it might
be telling us that conscious intention is the product of upstream processes. The debate continues on
philosophical grounds, but it's worth noting that the scientific data alone do not conclusively answer
whether or not we have free will — they reveal timing relationships and correlations between brain events and



reported intentions. How one interprets those correlations (in terms of personal agency) can vary.

Ongoing Research and Balanced Conclusions

The question of brain activity preceding conscious awareness touches on both objective science and deeper
questions of autonomy. The current scientific consensus is that the brain certainly shows predictive activity
prior to conscious decisions in experimental tasks. This is supported by a range of replicated findings: the
readiness potential in EEG recordings, neural pattern predictors in fMRI, and single-neuron precursors all
demonstrate measurable unconscious neural preparation for actions. There is no doubt that in af least
some situations, your brain has “made a decision” (or set the stage for a decision) before you feel it.

However, a balanced perspective requires acknowledging the nuances:

) The magnitude of the brain’s head start can vary from a fraction of a second to several seconds,
depending on the task and method. It appears easier to detect for simple or spontaneous acts than for
complex, reasoned choices.

° The interpretation of what this brain-preceding activity means is debated. Some argue it challenges
the notion of a freely willing self, while others argue that consciousness might still approve, cancel, or shape
the outcome in the final moments. Libet’'s own stance allows for a conscious veto, meaning that unconscious
urges don’t have to result in action if the conscious self intervenes in time.

° Not all decisions show the same neural signature. Newer studies indicate that the classic readiness
potential is not a one-size-fits-all marker of decision onset; decisions involving conscious deliberation may
engage different preparatory dynamics without a prominent RP. This suggests our subjective sense of control
might be more aligned with those scenarios where unconscious buildup is less dominant.

In conclusion, scientific data clearly demonstrate that unconscious brain activity can and often does
precede conscious awareness of a decision. This finding is robust and has been shown in multiple forms.
What it implies about human free will is a matter of interpretation — an ongoing dialogue between neuroscience
and philosophy. On one hand, it humbles our intuitive notion that “| act because | chose to” by showing the
brain’s choice was underway earlier. On the other hand, understanding that many decisions begin
unconsciously does not necessarily strip us of responsibility or conscious influence; rather, it informs us how
the mind and brain cooperate to produce actions. As research continues (for example, exploring how we can
maybe detect and veto unconscious impulses, or how different brain circuits contribute to felt intention), our
picture of volition becomes more sophisticated. The objective takeaway is that the timeline of decision-making
is more extended than our awareness — the neurological preparation is initiated first, and then the
conscious experience appears. A comprehensive analysis must integrate both the empirical evidence of
brain-leading-mind and the critiques that remind us to interpret those findings carefully, without cherry-picking.
By doing so, science advances our understanding of will and agency: revealing that “your brain decides before
you do” is true in a qualified sense, yet your conscious mind still has a say in the final outcome.



Sources: Empirical studies by Libet and colleagues; fMRI decoding of decisions; single-neuron recordings;
critiques on RP interpretation; recent findings on deliberate vs. arbitrary decisions; and reviews on the
neuroscience of will. All evidence has been presented to reflect both sides of the debate, ensuring a
comprehensive, scientifically-grounded view.
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