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█ Abstract To act is to be the author of an intentional bodily movement. I will show that, in order for that 
authorship to be assured, the agent must both amount to more than the mereological sum of her mental 
or neural states and events, and have an irreducible causal power over, at least, some of them. Hence, 
agent-causalism is the best position for any realist about action to assume. I will contend that, contrary to 
what many have claimed, agent-causalism is not an unscientific theory, since it can ground its view of the 
agent on a form of emergent dualism that can account for robust forms of agency without having to chal-
lenge the natural supervenience of the mental on the physical. I claim that the conditions of possibility for 
a causally effective emergent self are the presence of neuronal indeterminism and the break of causal clo-
sure, both of which will be shown to be compatible with our current scientific picture of the world. 
KEYWORDS: Action; Self; Emergent Dualism; Downward Causation; Indeterminism 
 
█ Riassunto Prendere sul serio l’agente: ovvero, come un’attenta analisi dell’agentività ci conduce al dualismo 
emergentista – Agire vuol dire essere l’autore di un movimento corporeo intenzionale. Intendo mostrare 
che, per assicurarsi il riconoscimento di essere l’autore di un’azione, l’agente debba essere più della sem-
plice somma mereologica dei propri stati mentali ed eventi neurali e che debba anche avere un irriducibile 
potere causale su di essi, o al limite su parte di essi. Pertanto, una concezione causale riferita all’agente è la 
migliore posizione da assumere per chi voglia dirsi realista riguardo alle azioni. Intendo affermare che, 
diversamente a quanto da molti sostenuto, la concezione causale riferita all’agente non sia una teoria non 
scientifica, dal momento che può fondare la sua concezione dell’agente su una forma di dualismo emer-
gentista in grado di legittimare forme robuste di agentività senza dover mettere in dubbio la sopravve-
nienza del mentale sul fisico. Indeterminismo neurale e rottura della chiusura causale saranno indicate 
come condizioni di possibilità per un sé causalmente ed effettivamente emergente e mostrerò come en-
trambi siano compatibili con l’immagine scientifica del mondo che oggi abbiamo. 
PAROLE CHIAVE: Azione; Sé; Dualismo emergentista; Causalità rivolta verso il basso; Indeterminismo 
 



█  Introduction 
 

AS A PATIENT SUFFERING FROM Anarchic 

Hand Syndrome once stated: «I’d light a cig-
arette, balance it on an ashtray, and then my 
left hand would reach forward and stub it 
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out. It would take things out of my handbag 
and I wouldn’t realize it, so I would walk 
away. I lost a lot of things before I realized 
what was going on».1 

What is it that allows anyone reading this 
paper to distinguish his/her ability to act 
from the behavior of the alien limb depicted 
in this quotation? Is it the fact that we are 
conscious of what we do? Is it that we act ac-
cording to our will? 

In philosophy of action the most popular 
view about voluntary action is an event-
causal view, according to which actions are 
events caused in an appropriate way by other 
events, namely, the agent’s having certain be-
liefs and desires.2 More often than not, event-
causalism about actions comes along with a 
reductionistic account of the agent, consid-
ered as the epistemologically emergent but 
ultimately reducible collective entity whose 
causal powers are explainable (if not in prac-
tice, at least in principle) by the causal pow-
ers of its parts. 

My thesis is that event-causal and reduc-
tive accounts are incapable of providing an 
adequate justification for the distinction 
people intuitively and practically make be-
tween actions and sub-actional behaviors. 
Such accounts should be replaced by an 
agent-causalist view, which is explanatorily 
more powerful. In order to show why this is 
so, I find it useful to start with some empiri-
cal considerations. 

 
█  Actions and agents 

 
In neuroscience, action is defined in oppo-

sition to response.3 There is a continuum in 
animal behavior at the farthest end of which 
we find simple reflexes (immediate and auto-
matic motor responses), while at the other ex-
treme end lie voluntary actions (not directly 
determined by any external stimulus).  

Animal agents (human or not) enjoy a 
sort of «freedom from immediacy»4 by 
which they are able to make a decision or to 
self-initiate a spontaneous movement in the 
absence of clues from the environment that 

might serve as secure evidence in favor of 
that choice over any alternative.  

The agent’s recognition of herself as an en-
tity distinct from the environment and from 
the others, and her identification with that 
part of the physical world that she can control 
to some degree – her body – is a precondition 
for any voluntary action to take place, as well 
as for it to be interpreted as such by others. In 
the words of neuroscientist Björn Brembs, «in 
order to understand actions, it is necessary to 
introduce the term self».5  

An animal can distinguish its self from the 
world via a mechanism called reafference,6 
whereby it can naturally and unconsciously 
tell apart those sensory stimuli that are con-
sequences of its own actions and thereby are 
under its control (e.g. the darkness caused by 
its eye blinks), from those that are not. Even 
though it is reasonable to assume that not all 
animals are capable of controlling what they 
do with their bodies, the fact that even sim-
ple invertebrates can distinguish their spon-
taneously generated movements from their 
elicited responses to the environment opens 
up the possibility for both agency and self-
hood to evolve in the animal kingdom. When 
a certain degree of complexity in the biologi-
cal hierarchy of species is reached, a sort of 
owner/body distinction7 arises which allows 
for the animal to intentionally execute its 
power of self-movement.  

To sum up, just as only a subset of events 
can be considered behaviors (the arrival of a 
photon at my retina is not a behavior of 
mine; my eyes blinking is), only a subset of 
behaviors can be classified as actions. Actions 
are behaviors that are performed intentional-
ly, that is, behaviors in which the agent was 
the “author” of the bodily movement. But 
what does this authorship amount to? That is 
what the whole dispute in philosophy of ac-
tion is about. 

Some clarification of terms is in order. 
For an act to be intentional is for it to be the 
execution of a plan, which is the mental rep-
resentation of the future action to be per-
formed. The intention is an executive atti-
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tude towards that plan, a disposition to put it 
into practice.8 Previous to the conception of 
that plan, of course, the agent must have cer-
tain reasons to do something or to act in such 
a way as to achieve a certain goal.  

Reasons are usually taken to be pairs of de-
sires and beliefs. Thus, the desire to drink plus 
the belief that water is in the fridge and that 
the enactment of certain behaviors is neces-
sary if I am eventually to swallow it, will lead 
me to form a certain plan and eventually to 
execute it, opening the fridge, taking out the 
water, filling up a glass with it and drinking it.  

It is very important to note, however, that 
there are many purposive behaviors that are 
apparently intentional and caused by the 
agent’s reasons, but which cannot be consid-
ered to be actions because the production of 
the intention that brought them about was 
not controlled by the agent. Let us use the 
example of addiction. The difference be-
tween the behavior of drug addicts and non-
addicts is not that the former is not driven by 
reasons. Addicted behavior is, in fact, moti-
vated by certain desires (e.g. the desire for 
the drug) and certain beliefs (e.g. the belief 
that shooting up a certain dose in a certain 
manner will provide the desired effect). 
However, in cases of deep addiction there is 
no intermediate agential intervention be-
tween the reasons and the intention, nor be-
tween the intention and the behavior. To use 
Harry Frankfurt’s words, an addict’s  
 

desire to take the drug will be effective re-
gardless of whether or not he wants this 
desire to constitute his will.9  

 
The drug addict goes about his business 

in autopilot mode and this is why his behav-
ior cannot yet be considered an action. The 
fact that it was not the agent’s self that chose 
to act as she did, but it was rather a sequence 
of blind events in her brain that brought that 
behavior about, renders these cases similar to 
the obsessive-compulsive response to urges 
in cases of Obsessive Compulsive Disorder10 
or in other neurological diseases such as Tou-

rette’s Syndrome.11  
Touretters, in fact, can help us make even 

clearer the need for a distinction between ac-
tions and sub-actional behaviors, based on 
the intervention of the agent’s will as the ac-
tion’s ultimate source. A patient suffering 
from Tourette Syndrome is always self-aware 
and lives a fruitful life, with a job, a family 
and friends. However, her condition makes it 
very difficult (often impossible) for her to 
control the outburst of motor and vocal tics, 
some quite simple such as barking or eye 
blinking, others much more complex, such as 
punching herself, touching objects or people, 
bending and twitching her body, uttering in-
appropriate sentences (coprolalia) or repeat-
ing what other people say (echolalia). The 
disease makes her also more prone to many 
other behavioral symptoms such as obsessive 
thoughts, negative reactions to novel situa-
tions due to anxiety, great difficulty in inhib-
iting impulsive behavior, episodes of incon-
trollable rage, etc.  

When a patient’s tics are involuntary and 
uncontrollable, her behavior is merely reactive. 
In those cases, tics just have to be released, like 
a sneeze. However, while growing up, most 
Touretters start experiencing premonitory sen-
sory phenomena which might allow them to 
sense that a certain tic is about to arise and to 
prevent it occasionally, due to some training. 
This is not easy: even when it is possible to pre-
vent the tics, that prevention costs the patient a 
lot of effort, it increases stress and it can only 
last for a short period of time. Nevertheless, 
the degree of control a patient can have over 
her body, albeit limited, may allow her to 
avoid the social disadvantages of the tic, like 
being stared at and misjudged by other people. 
Let me present two examples of such a tension 
between the voluntary inhibitory breaks ver-
sus the involuntary outburst of the tic: 

 
One woman, growing up on a farm, took 
several long walks daily in the woods. Her 
family attributed these to a solitary or 
soulful nature; in reality, she told me, she 
simply needed a place where she could re-
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lease her tics, which she had to suppress in 
the house. She would walk for miles, 
“twitching and spitting like a maniac”, 
then return home unsuspected.12 
 
In a situation of close social contact, where 
satisfying the urge for a facial or neck tic 
would be very noticeable, almost all of my 
informants said that they would occasional-
ly induce a tic in the leg or foot instead. By 
performing that tic intensively – clenching 
the toes hard or hyperextending the ankle, 
for example – they could divert energy away 
from the facial tic, and perhaps suppress it 
altogether.13 
 
The possibility of intentionally blocking 

the tic for some time opens the door for the 
behavior of a Touretter to be much more vol-
untary than what prima facie might appear. 
When the patient blocks her tics, she becomes 
the helmswoman of her ship – her body – 
steering it according to her decisions, in spite 
of the highly conditioned elbow room at her 
disposal. Like Timothy Schroeder put it: 

 
The way in which a Tourettic individual 
resists an urge to tic says much about the 
quality of the individual’s will, but the 
urge itself says nothing.14 
 
It is important to note, however, that 

when the TS patient gives in to the tic, she 
feels that she is actually “doing” it, that she is 
not assisting passively at the event of the tic 
coming to be. The urge to tic is a conscious 
mental state akin to other more common de-
sires (impulses, needs) which becomes the 
direct cause of the Touretter’s behavior when 
she tics. I consider the urge to tic to be a rea-
son to act, just like rage can be a reason to 
act: they are both mental states that can mo-
tivate the agent directly, when she renounces 
to exerting control over her behavior via an 
actively formed intention.15 When hot-
tempered people are furious and engage in a 
discussion or a fight, they often say and do 
things they might regret and that they had 

explicitly promised themselves not to say or 
do. These are common situations in which it 
is not a drink or a drug that take hold of our 
reactions, it is not a disease either, it is our 
emotions. In certain situations, they make us 
lose control over our behavior and some-
times say “it wasn’t me, it was my resentment 
[or rage, or fear or jealousy] speaking”.16 

Cases of substance abuse, psychiatric dis-
orders, neurologic diseases and emotionally 
driven behavior help us see how agency can-
not be reduced neither to neural states and 
events, nor to their mental correlates. When 
the agent acts, she does not do so merely by 
“having” certain beliefs and desires; she “ac-
tivates” those reasons, and connects them to 
her intentions to act. The agential role in ac-
tion can be described as: (1) forming an in-
tention to act for certain reasons and (2) 
producing a bodily movement according to 
that intention. It is not the reasons that pro-
duce the intention per se, nor the intention 
that produces the movement. If a mere caus-
al link between these elements were suffi-
cient, then we would be unable to justify why, 
under some circumstances (which might be 
abnormal, like the neural pathologies just 
mentioned, as well as quite regular, as in cas-
es of emotionally driven behavior), the agent 
can fail to participate in the behavior that she 
is supposed to be the author of. After all, in 
all these cases, reasons and even intentions 
(e.g. the intention to hurt my opponent in a 
fight) are present just the same.  

But should one not try to find a way out 
of this problem that is still event-causal and 
reductionistic, before giving in to a sub-
stance-causal or dualistic alternative? David 
Velleman famously argued for such a solu-
tion, proposing that the involvement of the 
agent in action be identified with her desire 
to act for reasons.  

 
The agent, in his capacity as agent, is that 
party who is always behind, and never in 
front of, the lens of critical reflection, no 
matter where in the hierarchy of motives 
it turns. What mental event or state might 
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play this role of always directing but never 
undergoing such scrutiny? It can only be a 
motive that drives practical thought itself 
[…] What animates practical thought is a 
concern for acting in accordance with rea-
sons. And I suggest that we think of this 
concern as embodied in a desire that 
drives practical thought.17 
 
Can we follow Velleman in this reduction 

of the causal role of the agent to the desire to 
act for reasons, the desire to do what makes 
sense and is intelligible to her?  

I believe that the main problem with this 
proposal is that the desire to act for reasons is 
too narrow. An action can be authored by the 
agent regardless of how the agent can herself 
explain it. It is entirely coherent to conceive 
the experience of doing things that we do not 
understand but which we fully endorse as ac-
tions that we performed intentionally: many 
of us (if not all) have had this experience some 
time or another. Also, we often act akratically, 
acting from reasons that we do not consider to 
be our best, and this does not prevent us from 
being accountable, nor others from giving us 
credit or blame for our acts – which reveals 
how much we are considered to have actively 
contributed to the action’s coming to be.18  

But are these counterexamples a problem 
related to the specific attitude that Velleman 
chose as being functionally identical to the 
agent (the desire to act for reasons), or are they 
representative of a more general drawback ca-
pable of affecting any similar type of account?  

I believe that no reduction of the agent to 
specific mental states of hers can appropri-
ately respond to the problem of how to ac-
count for the agential authorship of actions. 
Velleman himself claims:  

 
What makes us agents rather than mere 
subjects of behaviour – in our conception 
of ourselves, at least, if not in reality – is 
our perceived capacity to interpose our-
selves into the course of events in such a 
way that the behavioural outcome is 
traceable directly to us.19  

I agree entirely. But I suspect that, no 
matter what psychological states and events a 
reductionist might elect as the core elements 
that can «speak for the agent»,20 there will 
always be an available counterexample of an 
action that lacks that element in its etiology 
but which we are willing to count as an ac-
tion nonetheless. What is undoubtedly pre-
sent in all actions in such a way that we «in-
terpose ourselves into the course of events» 
is not a state but rather an ability: it is the 
agent’s power to form an intention to act 
and, through that intention, to be the cause 
of the action. It is this ability – which I call 
the agent’s will – that an agent can fail to ex-
ercise in cases of addiction, for example, and 
it is this ability that will now lead me to pos-
tulate the existence of the agent as part of the 
total cause of an action. 
 
█  The merits of the agent-causalist stance 
 

The fact that the agent’s ability to form 
intentions to act is irreducible to her mental 
states does not imply the negation of the 
causal power of her reasons. The agent’s be-
liefs and desires do influence her decision, of 
course, but there would be no action were the 
agent not to actively determine which rea-
sons will be effective.  

Therefore, I contend that agency as such 
presupposes the presence of an agent-cause 
who can downwardly influence the weight 
her reasons and their neural correlates will 
have in the sequence of events taking place in 
her brain, her body, and the external world. 
That agent-cause (we may call it the agent’s 
“self”) must be an irreducible entity, other-
wise her causing would reduce to the micro-
causings of her parts (her mental states and 
events or their neural correlates).  

If the agent were nothing more than the 
mereological sum of her mental states and 
events and their neural correlates (a «bundle 
or collection of different perceptions»,21 
quoting Hume) and her intending could be 
reduced to her intention being brought about 
by some of those, then there would be noth-
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ing, besides them, which might influence the 
behavioral outcome. 

A “humean” agent is a composite entity 
with structural properties,22 just like rocks or 
plants are, and thus her bringing it about that 
she will do A instead of B is actually the result 
of each of her parts’ causing a certain com-
plex collection of events at the mental as well 
as the neural level (independently of which 
theory one may have about the relation be-
tween the two). Thus for an action to be 
brought about by the agent, as opposed to 
her being passive relative to the occurrences 
taking place within her, the agent as such 
must be the cause of the action, by willing.  

My account of action, then, has two major 
metaphysical implications:  

 
1) that the agent’s self must be more than 

the mereological sum of her mental states 
and events  
 

2) that she must have a sort of downward 
causal power over the goings-on in her 
mind and brain, rather than being the mere 
locus where the causal chain from reasons 
to intentions and to actions takes place  
 
Both these postulates, as well as the main 

claim that actions are caused directly by 
agents, are endorsed by agent-causalism, a po-
sition that has been mistakenly associated 
with libertarianism23 in the context of the free 
will debate. I claim this has been a mistake be-
cause compatibilists about free will (that is, 
people who consider that an action can be free 
even if it was deterministically caused) should 
care about the irreducibility of the agent’s self 
just as much as their opponents.24  

Both compatibilists and incompatibilists 
agree that self-determined action entails 
physical and moral responsibility insofar as it 
involves control,25 and control is another 
word for authorship. If the agent were not 
the author of the action, her behavior would 
be something that “happens” to her and not 
something that she “does”. Like we saw in the 
previous section, the agent’s power lies in the 

fact that she herself (and not the psychologi-
cal and neural events that happen within her) 
is the action’s author. Without the control-
ling agent, there are no true actions in the 
world, regardless of its causal nature. 

Therefore, agent-causalism is the position 
that any realist about action should assume. 
However, it has been discredited as an anti-
scientific position. In the remainder of this 
paper, I will contend that this is wrong, for 
the claims of agent-causalism do not contra-
dict our current best science. 
 
█  Emergent dualism and a case for the 

plausibility of its conditions of possibility 
 

Advances in neuroscience keep corrobo-
rating the thesis that the mind supervenes26 
on the brain: every mental change is an-
chored on a physical change and every men-
tal state corresponds to a neural correlate, the 
manipulation of which leads to mental con-
sequences. Psychiatric drugs are good exam-
ples of this, as well as our scientific practice and 
our daily experience of figuring out how the 
world works. If we put two glasses of milk in 
the refrigerator at the same time and one of 
them gets spoiled sooner than the other, we will 
first look for a visible difference between them: 
distinct packs with different expiring dates or 
some dirt in one of the glasses, for example. 

If we cannot find it, we will likely think 
there is an invisible reason that can explain 
what happened and explain also why it hap-
pened in only one of the glasses rather than 
in both. We will intuitively postulate a mi-
croscopic difference which will surely have 
caused the macro phenomenon that we can 
detect with our senses. In the same way, 
when scientists encounter differences be-
tween two samples of a similar substance at 
the biological level that they cannot easily 
explain, they will look for corresponding dif-
ferences at the chemical level that might jus-
tify the phenomenon.  

This is how science reasons and how it 
has progressed. Differences at one level lead 
researchers to look for differences at the next 
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smaller one where explanations might be 
found, and along that trail they discover the 
patterns of the microscopic structure of reali-
ty, like the periodic table or the standard 
model of particle physics, and find out the 
genetic or viral origin of certain diseases. 
Therefore, I believe that to question super-
venience would come at a very high cost. 
However, unlike what is commonly assumed, 
agent-causalism does not have to challenge it. 

I contend that emergent dualism27 is the 
type of account that can best integrate the 
intuitive view that the agent is the author of 
her actions and the highly plausible super-
venience thesis according to which there is 
no autonomous mind capable of wandering 
off independently from the goings-on taking 
place in the brain. Emergent dualism states 
that the self is distinct from its body but 
emerges from it naturally and depends on it 
throughout life. 

This type of account relies on the concept 
of ontological emergence. Ontological emer-
gence is a relation between different-level en-
tities, in which the upper-level entity depends 
on the lower-level structure but possesses 
new causal powers that cannot be explained 
only on the basis of the properties bellow. 
These new causal powers are often taken to 
have downward causal effects over the lower-
level substrate that brings them about, which 
seems quite puzzling to reductionists. In the 
case of an emergent entity such as the self, 
these causal powers may be, for example, the 
power to experience interactions with the 
world from a first-person perspective (i.e. 
phenomenal consciousness) and the causal 
power this paper is mostly concerned with: 
that of actively forming intentions to act (i.e. 
the agent’s will). 

I contend that ontological emergence 
does not imply the break of supervenience as 
it requires only two conditions of possibility, 
both of which are as scientifically plausible as 
their rival theses:  

 
1) that the emergence base works indeter-

ministically  

2) that the physical world is not causally 
closed.  
 
I will now address them both. 

 
█  The requirement of bottom-level indeter-

minism 
 

The fact that there must be indetermin-
ism28 at the bottom-level in order for new 
causal powers to emerge and to have down-
ward effects is very seldom pointed out by 
emergentists, which is something I find very 
surprising. To use the example of an action, 
which is what concerns me here, imagine the 
case when I purposefully wave at a friend 
that I see across the street. For my intention 
to effectively cause my behavior, it must be 
the case that some particles in my motor cor-
tex have different possibilities of movement 
at the instant immediately following my deci-
sion to move, even given all the specifications 
of their circumstance at the instant of my de-
cision (the precise values of their mass, 
charge, location, etc. as well as the complete 
state of each of their neighbor particles); only 
if this is so, can they initiate a causal chain 
that will lead all the other particles correlated 
with them, namely the ones which constitute 
my hand, to move according to my will.  

There must be diverse “possibilia” in my 
brain and body that may or may not become 
“actualia” by downward constraint, other-
wise there would be nothing left for the 
emergent self to cause. Its causal power 
would be redundant and therefore epiphe-
nomenal.  

Many have defended that the question 
whether the world works deterministically or 
not and the question whether emergence is 
possible are two independent problems. Ar-
guing for the effectiveness of mental causa-
tion, Roger Sperry29 has famously coined the 
example of a wheel rolling downhill in which 
each molecule’s movement is determined in 
space and time by the overall properties and 
dynamics of the wheel as a whole. Even 
though Sperry’s interpretation of such a case 
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as an example of emergence and its use for an 
analogy with the mutual interdependence be-
tween consciousness (the rolling wheel) and 
the brain (whose individual neurons are 
«carried along» just like the molecules in the 
wheel) have both been generally criticized in 
the literature, I believe this example is useful 
for the point I wish to make.  

Sperry defended micro and macro deter-
minism in the neural substrate and function-
ing of the brain, and also argued that, in exert-
ing their «supervenient downward control», 
the emergent mental properties could not in-
tervene nor disrupt the causal activity at the 
lower-level.30 Given these two contentions, the 
analogy he used for the reciprocal interaction 
and determination between mental and neural 
levels had to be that of the trivial but only ap-
parent mutual influences between the mi-
cromolecular level of the atoms in the rolling 
wheel (which are obviously causally effica-
cious at their own level), and the determina-
tion of their space-time trajectories by the 
entity as a whole (which is actually just a 
macro level of description that does not cor-
respond to any real superior and novel causal 
influence over the wheel’s components).  

I believe Sperry’s use of the example of 
the wheel is particularly significant in the 
context of his explicit defense of the compat-
ibility of emergence and universal determin-
ism, insofar as it shows precisely how the 
Newtonian laws that govern or describe the 
behavior of physical entities do not leave any 
room for downward causation. What does it 
mean for atoms and molecules to be «carried 
along» as the wheel rolls downhill? The roll-
ing of the wheel itself is nothing but the sum 
of the movements of its atoms and mole-
cules, which lower level laws manage perfect-
ly to describe within the framework of a re-
ductionist physics. But maybe the example of 
the wheel was just unfortunate. Could a bet-
ter instance of deterministic emergence help?  

Philosopher and physicist Robert Bishop 
often uses Rayleigh-Bénard convection cells 
as a paradigmatic example of complex sys-
tems in which sensitive dependence allows 

for the emergence of higher level structures 
with downward causal power – in other 
words, a “control hierarchy”. However, even 
though an analogy between this type of sys-
tem and the human brain would be more ac-
curate than the preceding example because of 
its increased complexity, still the movement 
of each molecule in a fluid convection cell is 
constrained by the movement of all the other 
elements of the fluid (in a horizontal all-to-
one sort of constraint). The whole of the sys-
tem as such is more than the mere sum of its 
parts in the sense that the dynamics itself 
must also be accounted for by any faithful 
model of the system, but its causal power 
cannot be manifested over and above the 
causal power of each one of its parts if the 
trajectories in space-time that they follow are 
deterministic. Unless the behavior of the 
components obeys probabilistic laws that en-
dow it with alternative futures, the dynamics 
of the system as a whole is only an emergent 
epiphenomenon and the interaction among 
particles is what really calls the shots. 
 
█  The plausibility of neuronal indeterminism 
 

Is any of what has just been stated a prob-
lem for the substance-causalist? Not at all. 
First, because even if we may not be able to 
know whether our neural activity leaves 
room for alternative possibilities, there is no 
scientific evidence to this day that the human 
brain works deterministically either. Second, 
because we have increasing scientific evi-
dence that quantum events can have macro-
scopic effects.  

What neuroscientists deal with on a daily 
basis are stochastic processes. The question 
whether these processes are only indeter-
ministic at an epistemic level or are actually 
the macro manifestation of more fundamen-
tal indeterminacies is something empirical 
research cannot tell us just as yet. Adina 
Roskies, philosopher and neuroscientist, ex-
plains this very clearly: 

 
The picture that neuroscience has yielded 
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so far is one of mechanisms infused with 
indeterministic or stochastic (random or 
probabilistic) processes. Whether or not a 
neuron will fire, what pattern of action po-
tentials it generates, or how many synaptic 
vesicles are released have all been charac-
terized as stochastic phenomena in our 
current best models. However, whether the 
unpredictability we perceive is really due to 
fundamentally indeterministic processes, 
or to complex deterministic ones beyond 
our present understanding is something 
neuroscience cannot tell us.31 
 
The problem with expecting science to 

provide an answer to the question of deter-
minism is that it is actually a metaphysical 
question, not an empirical one. Our quest for 
the causes of phenomena deep into ever 
more fundamental layers of reality is never 
concluded: one can always postulate one 
more level underlying the ones we have come 
to know well. That is why Roskies says that 
neuroscience will “never” be able to give us a 
definitive answer to the mystery of neuronal 
indeterminism: 

 
Because a deterministic system can radi-
cally diverge in its behavior depending on 
infinitesimal changes in initial conditions, 
no evidence for indeterminism at the level 
of neurons or regions of activation will 
have any bearing on the fundamental 
question of whether or not the universe is 
deterministic. That is ultimately a ques-
tion for physical theory, and will be an-
swered by our best theory of the funda-
mental nature of physics, not at the level 
of brain science.32 
 
So even if neuroscientists deal with epis-

temic indeterminism at the neural level, the 
nature of the causal interactions taking place 
underneath is out of their reach. And maybe 
the causal nature of the world will always re-
main ultimately inaccessible to the observer, 
even at the microphysical level of analysis.  

Nevertheless, the fact that what we know 

so far meets exactly what would be expected 
“if” the brain worked indeterministically de-
serves to be acknowledged. Neuroscience has 
not discredited the hypothesis of neurologi-
cal indeterminism and it keeps accumulating 
evidence that is entirely consistent with it. 

Moreover, the fact that this question has 
not been settled yet has not prevented major 
neuroscientists such as William Newsome33 
or Paul Glimcher,34 along with many others,35 
from expressing their conviction in favor of 
an indeterministic account of the nature of 
brain processes. From their point of view, the 
indeterminacy that we find at the behavioral 
level is a result of genuinely random events at 
the cellular and subcellular levels, like for in-
stance the patterns of vesicular release and 
the variations in membrane voltage, which 
seem to be «the product of interactions at 
the atomic level, many of which are governed 
by quantum physics and thus are truly inde-
terminate events».36  

In the article Indeterminacy in Brain and 
Behavior, in which he presents a long review 
of the neuroscientific literature related to the 
problem of the source of variability in the 
brain, Glimcher concludes: «Physical inde-
terminacy seems to be a fundamental proper-
ty of the brain».37 

Of course, this depends on the general pos-
sibility of quantum fluctuations having mac-
roscopic effects in warm and wet environ-
ments such as the brain. Some years ago this 
might have seemed much harder. Phenomena 
like superconductivity or the Bose-Einstein 
condensates were usually cited as examples of 
indeterministic effects at the macro scale but 
they required temperatures close to absolute 
zero. Today, however, there is increasing evi-
dence that functional quantum effects operate 
in biology as well,38 with cases stemming from 
photosynthesis to bird brain navigation, pro-
cesses in which the effects of quantum phe-
nomena are amplified in warm and wet sys-
tems and have chemical consequences.39 

More than ever, the argument that macro 
objects such as the brain must function de-
terministically and that quantum phenomena 
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can never be amplified enough to have ef-
fects at a level that is relevant for action pro-
duction seems unfounded. 
 
█  The break of Causal Closure 
 

If the causes at the bottom-level are insuf-
ficient to determine the full development of 
the biological system we call the agent’s body, 
then the gaps that they leave open can be filled 
by the extra causes provided by the emergent 
level. This of course depends on the break of a 
principle that very often remains unques-
tioned: the Causal Closure of the Physical 
(CCP). But so much the worse for this princi-
ple, then, which can never be proven nor dis-
proven by science and which is merely a prem-
ise in most of the arguments in favor of physi-
calism!40 As Robert Bishop put it: 
 

Physics itself does not imply its own caus-
al closure nor is there any proof within 
physics of its own completeness.41 
 
Evidence from physics supports only a 

qualified reading of the Causal Closure prin-
ciple as a typicality condition (stating what 
happens in scientific labs, under controlled 
circumstances that prevent non-physical in-
terferences). According to this reading, 
championed by Bishop among others, what 
CCP tells us is that “in the absence of non-
physical influences”, physical causes (events 
and laws) will produce physical effects.  

In order for Causal Closure to entail the 
ineffectiveness of non-physical causes in the 
etiology of physical effects, one would have 
to assume also «that the only efficacious 
states and causes are physical ones»,42 which 
is a postulate we have no evidence for and 
which begs the question of physicalism.43 

Hence, the reductionist physicalist is left 
with two unattractive alternatives: on the 
one hand, she can endorse a strong but unjus-
tified interpretation of CCP, which would 
prevent any emergent entities from having 
autonomous downward causal powers (pre-
venting also any intentional action from tak-

ing place, according to the argument devel-
oped in the first two sections of this paper), 
but which cannot be confirmed nor disprov-
en by empirical means. On the other, she can 
adopt the weaker typicality version, support-
ed by physical science, but which is insuffi-
cient to ensure that only physical causes are 
effective. Either way seems to get reduction-
ism into more trouble than anticipated. 
 
█  Conclusion 
 

Let us now sum up the main steps of my 
argument. Agency, as opposed to mere sub-
actional behavior, requires the intervention 
of an agent-cause in the causal chain leading 
from reasons to action. Agent-causation, in 
turn, implies the existence of an irreducible 
self with downward causal powers over the 
neural and mental states and events taking 
place within the agent’s body. The plausibil-
ity of neuronal indeterminism, together with 
the fragility of the principle of causal closure, 
allow for the postulation of the ontological 
emergence of the agent’s causal powers, such 
that natural supervenience is saved but there 
is genuine novelty at the mental level, with 
the possibility of downward constraint.  

Unlike the paramecium, which moves re-
actively only, animal agents are capable of 
directing their bodily movements and inter-
actions with the world purposefully. And this 
faculty is based on the owner/body distinc-
tion whereby their emergent self can control 
the movements it chooses to engage in.  

In the title of this paper I claimed that 
agent-causation leads to emergent dualism. I 
hope to have shown why this is so. I hope al-
so to have provided good reasons in favor of 
both these positions (agent-causalism, as well 
as emergent dualism), which are serious and 
plausible alternatives to the mainstream re-
ductionist views of the mind, the self and 
agential control. 

 
█  Notes 
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