QUANTUM CONSCIOUSNESS AND FREE WILL:
AGAINST UNGROUNDED MENTAL CAUSATION

Pornthep Chawla
I.D. No. 5829533

A Dissertation Submitted in Partial Fulfillment of the
Requirements for the Degree of
DOCTOR OF PHILOSOPHY
In Philosophy and Religion
Graduate School of Human Sciences
ASSUMPTION UNIVERSITY OF THAILAND
2021

Copyright by
ASSUMPTION UNIVERSITY OF THAILAND
2021

Dissertation Title: QUANTUM CONSCIOUSNESS AND FREE WILL: AGAINST
UNGROUNDED MENTAL CAUSATION
Researcher: PORNTHEP CHAWLA
Dissertation Advisor: DR. MICHAEL CLARK
Accepted by the Graduate School of Human Sciences, Assumption University in Partial
Fulfillment of the Requirements for the Doctor of Philosophy in Philosophy and
Religion
…………………………………………
(Assoc. Prof. Dr. Suwattana Eamoraphan)
Dean of the Graduate School of Human Sciences
Dissertation Examination Committee
……………………………………….. Chair/External Expert
(Prof. Dr. Soraj Hongladarom)
…………….………...……………………Advisor
(Dr. Michael Clark)
……………………....………….…Faculty Member
(Dr. Mohammed Malik Manzoor)
………………………..………………. Faculty Member
(Dr. John T. Giordano)
………………………..…………….. Faculty Member
(Dr. Kajornphat Tangyin)

1

ABSTRACT

I.D. No.: 5829533
Name: PORNTHEP CHAWLA
Dissertation Title:QUANTUM CONSCIOUSNESS AND FREE WILL: AGAINST
UNGROUNDED MENTAL CAUSATION
Dissertation Advisor: DR. MICHAEL CLARK
____________________________________________________________________
Quantum theories of mind claim that mentalistic phenomena can be explained in
terms of the entities and facts posited by quantum physics. Such theories have profound
philosophical implications, according to some of their defenders, for our understanding
of the mind and for the topic of free will. It has been familiar since the work of
Benjamin Libet that conscious intent seems to come too late to be relevant for
explaining our behavior since it appears to occur after the brain has already performed
the necessary actions that bring about the outcome in question before we consciously
decide that outcome. Stuart Hameroff – appealing to his quantum theory of mind –
claims that quantum processes in the brain involve backward-time referral account for
real-time conscious causal agency, which he refers to as ‘conscious free will’.By
appealing to backward-time referral, Hameroff seeks to restore consciousness's role
intuitively in explaining our behavior and decisions.The researcherwill argue that
Hameroff’s theory is committed to fundamental mental causation and that this
commitment is not compatible with a general physicalist program. The argument relies
on a thesis that has been proposed by Kroedel and Schulz (2016), which implies that
instances of physical causation always ground instances of mental causation and
thusthat mental causation is never a fundamental phenomenon. The researcherwill
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argue that physicalists should accept this thesis on general methodological grounds as
the default view.
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CHAPTER I Introduction
1.1 Background and Significance of Research
This research deals mainly with the theory of mental causation along with its sources
and implications. The impacts of mental causation are significant, although we take it as
common sense; nonetheless, there are many arguments, skepticism, and discussions
regarding this phenomenon. This research will explore the location of its existence, the
chain of causal events, and the impacts that it provides. One of the main discussions is
its fundamentality;whether mental events and mental causation are fundamental or not.
One of the significant impacts is Free Will. Free Will has been a topic of debate for
philosophers for millennia. If we freely make choices, then our minds – or, more
specifically, our mental states, like our beliefs and desires – must be causally
efficacious. After all, if our mental states were not causally efficacious, it is very hard to
see what free and conscious choice could consistof.Moreover, ifour choices were
causally inert, they would not issue in any behavior, and the free will would lose its
connection to action and responsibility.
Quantum theories of mind claim that mentalistic phenomena can be explained in
terms of the entities and facts posited by quantum physics. According to some of their
defenders, such theories have profound philosophical implications. What would happen
to our ideas of free will if we accepted a quantum theory of mind? Stuart Hameroff
claims that it should change how we think about free will. This dissertation willexamine
this claim critically. It will do so by considering one area in the philosophy of mind that
quantum theories of mind arguably have implications for, namely the debate about
mental causation and causal exclusion (Kim, 1998, 2005). The researcher will argue,
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firstly, that quantum theories of mind can only have the implications that Hameroff
claims for them if they are combined with the negation of a thesis about mental
causation recently defended by Kroedel and Schulz (2016), called the causal grounding
thesisand, secondly, that the causal grounding thesisis something that physicalists
should accept as a default view. In sum, the researcher will argue that Hameroff’s
position is inconsistent with the most plausible versions of physicalism.
In recent decades, non-reductivephysicalism – the view that mental states are
numerically distinct from any physical states but always depend upon some physical
states in some important way – has gained grounds and is now probably the most
popular view about the relationship between mind and matter, more popular, it seems,
than either Cartesian dualism, idealism, or reductive versions of physicalism.
Mental causation, however, is difficult for non-reductive physicalists to account
for. This difficultyarises because the world described by science seems to be physically
closed: any event e that has a cause c has a purely physical cause that is simultaneous
with c. However, if any event can be explained physically, what explanatory work is left
for non-physical mental events to perform (remember here that non-reductive
physicalism denies that mental states are identical with physical states)? It seems that
such states would be causally redundant since any event they are posited to explain is
already fully explained by purely physical causes. Moreover, if we abandon the idea
that the mind is causally efficacious, it is hard to see how our conception of ourselves as
free and responsible agents can survive.
Some well-known experiments performed by Benjamin Libet in the seventies
significantly impacted how we view the sequence of events of conscious action and
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unconscious brain processes. Compatibilists need not be worried since theyconsider
determinism – and purely physical explanations or human behavior – to beentirely
compatible with the existence of free will. For non-compatibilists, it is different. The
researcher will not discuss compatibilist theories of free will here. Instead, this research
relates to non-compatibilist theories of free will, particularly in the context of nonreductive physicalism.
Christoph Koch, a neuroscientist, in his book about consciousness, articulates
non-compatibilism as follows:
Mark my words—if physical determinism holds, there is no Cartesian
freedom. Everything that will ever happen within the universe, including
all of your actions, was already inherent at its birth. All events are
preordained. You are condemned to watch a movie that is screened
exclusively for your benefit, and that lasts a lifetime. The director, the
laws of physics, is deaf to your pleas to change a single scene.
(Koch, 2012, P.123)
Quantum theories of mind involve quantum physics, brain biology, and
metaphysics. Increasing progress and understanding in quantum mechanics have been
made in the past few decades. Many applications of quantum physics have been
developed and implemented, ranging from quantum computing, quantum optics,
microprocessors, and research imaging such as MRI and electron microscopy. Also,
quantum mechanics isbeing used to explain many biological and physical phenomena,
from photosynthesis to bird navigation systems. This research deals with the
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implications of a quantum theory of mind for philosophical debates about mental
causation and free will.
For conscious free will to exist, mental causation (an agency) is necessary. There
aremany theories on what Consciousness is. The word ‘consciousness’ is derived from
Latin ‘con’, which means the same as ‘with’ and ‘scire’, which means ‘to know,’or ‘to
perceive.’ Thousands of research papers, articles, and books have been written about
consciousness by researchers in various fields, but there seems to be no consensus about
what it is or what it does. Although we experience consciousness first-hand, we do not
know where it comes from, how it operates, or why it exists at all.
Hameroff, an anesthetist, suggests that the source of consciousness should be
related to where general anesthetic gases affect the brain. Hameroff explains that there
is evidence that supports anesthetic action on microtubules (A vital part of the neuronal
membrane in neurons). Historically, it is viewed that anesthesia affects neuronal
membrane proteins. That made him think that the source of consciousness should come
from inside the microtubules in neurons. Prior to his theory, most scientists believed
that consciousness arises from the computation of the synapses between neurons.
However, drawing on work by Roger Penrose (1989,1996), Hameroff argues that
consciousness is non-computational, and we are nowhere close to giving consciousness
a proper deterministic understanding or an equation to explain its processes (1996,
2012).
This proposalis Hameroff’s empirical project for explaining consciousness at the
sub-neuronal level (as opposed to theories that explain consciousness in terms of
processes performed by neurons collectively). This research also discusses freewill from
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the perspective of Hameroff’s theory. According to Hameroff, conscious free will
means the ability to make decisions or choices consciously with a certain degree of
awareness and intentionality. Conscious free will is related to making meaningful
decisions or choices. We will look into the concept of free will and discuss it to relate it
to consciousness in Chapter II (Section 2.1). However,for further readings about these
topics, see Rosenthal (1997), Brentano (1874), Searle (1983), and Mele (2013).
In Libet’s motor experiment, a subject is asked to make a voluntary hand movement
(pressing a button) while looking at a clock and report when they decided to press the
button, while brain data is being recorded through an EEG. This experiment showed
that the brain generated the readiness potential– electrical activity in the brain as
potential or build-up that precedes volitional muscular movement – before the subject’s
awareness of the intent to press the button. That conscious choice comes too late. This
empirical result led to many philosophical arguments; however, the criticalview raised
was that the actions taken by the subjects were just random picking or basic movements
and not conscious, meaningful decisions or choices.Therefore, it is non-conclusive
regarding meaningful choices on how conscious decisions played a part in the sequence.
This claim meant the conscious mind could still take conscious, meaningful
decisions. Fast forward a few decades, with the advanced technology available, so that
we can implant electrodes directly to patients’ brains and perform experiments seeing
real-time meaningful choices and brain processes. This period is different from Libet’s,
where they had to ask the patients after the event and perform statistical calculations
while the signal was being taken from the scalp, far from where the action is.
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Most cognitive test results this past decade show that the brain processes occur
before the conscious intent of the actions. In other words, it seems that the brain
processes the information and ‘makes decisions’ before we have conscious awareness of
our decision. Of course, this claim does not mean all decisions are made unconsciously;
some decisions might be made consciously. Nevertheless, Libet’s conclusion stands that
supposedly voluntary motor actions are generated unconsciously, about 500
milliseconds before we become consciously aware of any intention to act. Benjamin
Libet also performed the “Open-Brain Sensory Experiment,” which is lesser-known.
He concluded that it takes around 500 milliseconds for the sensation evoked by any
given external stimulus to reach conscious awareness, but that the time of the sensation
is subjectively ‘‘back-referred’’ to the time of the stimulus (with the result that there
does not subjectively seem to be a half-second lag in our awareness of the world). This
claim was ridiculed by many philosophers, including Patricia Churchland, but was
never refuted (Pockett, 2002).
Consider these two examples; first, in the case of speech, evoked potentials
indicating conscious word recognition occur about 400ms after auditory input, but
semantic meaning and response initiation is at 200ms. Second, in experiments involving
tennis players, “the speed of the ball after a serve is so great, and the distance over
which it has to travel is so short, that the player who receives the serve must strike it
back before he has had time consciously to see the ball leave the server’s racket.
Conscious awareness comes too late to affect his stroke.” (Gray, 2004, P. 2). Even if
awareness

were

instant,

it

would

still

not

be

fast

enough. ( McCrone,

1999).Nevertheless, tennis players claim to see the ball consciously before they attempt
to return it. This phenomenon is possible if what Libet said about backward time
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referralis true. (Libet, 1978) 1The backward-time referral is a claim that present or future
0

events can influence past events. Backward-time referral claims include experiments
performed for precognition and presentiment, mainly in the field of parapsychology.
This topic brings us to the quantum theory for consciousness and its implications for
this research – ORCH OR theory.
Hameroff and Penrose joined hands to propose a theory called ORCH OR (standing
for “Orchestrated Objective Reduction”) that might explain the above phenomena using
quantum mechanics in small particles in the brain's neurons. Hameroff later shows the
implication of this theory. He published research in which he claims that it may be
possible for conscious intent to have a backward-time effect or a retrocausal event,
leading to real-time conscious action(Hameroff, 2012).
ORCH OR theory can account for real-time conscious causal agency,
avoiding the need for consciousness to be seen as an epiphenomenal
illusion. ORCH OR can rescue conscious free will.
(Hameroff, 2012)
In the researcher’s view, Hameroff’s claims implythat there is fundamental mental
causation, that is, instances of mental causation that are not physically explained. That is
to say, Hameroff is attributing fundamental causal powers to the mind. On this view,
even if – as non-reductive physicalists maintain – the existence of every mental event m
at time t is explained by physical (sub-neuronal) phenomena at t, that m causes some
effect e might not be physically explained at all. He thus claims that consciousness is, in

See Libet, 1978, page 75- ...there is an automatic subjective referral of conscious experience
backwards in time ... after the delayed neuronal adequacy has been achieved. (Libet 1978, p. 75)
1
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acertain sense, afundamental feature of the universe – not in the sense of floating free
from physical phenomena but in the sense of having causal powers that are not
explained physically.
In ORCH OR theory, consciousness unfolds the universe. The selection of
states, according to Penrose, is influenced by a non-computable factor, a bias due to the
fine-scale structure of space-time geometry. According to ORCH OR, conscious choices
are not entirely algorithmic.
ORCH OR is a testable quantum brain biological theory compatible with
known neuroscience and physics and can account for conscious free will.
(Hameroff, 2012)
Moreover, if there is a physical-to-physical event happening, as quantum mechanics is
physical, this would result in a physical effect having two causes (one being a mental
cause and another being a physical cause). This is known as overdetermination, where
there is more than one simultaneous, complete cause for an effect. The researcher will
attempt to unpack the topics in this research and consider the flow of causations, both
physical and mental causation while showing that Hameroff’s theory is not plausible for
rescuing free will by itself.
The most crucial challenge to his conclusion turns on what the research will call,
following Kroedel and Schulz (2016), the causal grounding thesis, or just causal
grounding. Causal grounding is a thesis regarding mental causation,recently defended
by Thomas Kroedel and Moritz Schulz (ibid.). They started by discussing a version of
non-reductive physicalism called grounding physicalism, according to which all mental
statesaregrounded by physical states, where “grounding” denotes a relation of non-
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causal, explanatory determination, such that the grounds for some facts are
ontologically prior to that fact. Note that, because grounding is irreflexive, it follows
from grounding physicalism that all mental states are numerically distinct from the
physical states that ground them – as per non-reductive physicalist views of the mind in
general.
Causal grounding takes this a step further. Causal grounding is a thesis, not
about the grounds of mental states themselves, but rather the grounds of the causal
relations that mental states enter into. For, it is one thing to physically explain why a
given mental state m exists – it is another thing to explain why m has the effects that it
does. Specifically, causal grounding says that if m causes some physical effect e, then
the fact that m causes e is grounded by some corresponding fact of the form ‘p causes
e’, where ‘p’ denotes some physical ground of m.
Mental causation is thus, according to causal grounding,never fundamental – if it
can always be explained in terms of purely physical causal relations. As a result,
positing mental causation does not commit us to problematic overdetermination. As
Clark and Wildman put the point (in the context of a critical discussion of causal
grounding), “the causal ‘overdetermination’ of overlapping mental-to-physical and
physical-to-physical causation events turns out to be unproblematic, as the former is
fully grounded in—and hence fully explicable in terms of—the latter” (Clark and
Wildman 2018).
Hence, thanks to thecausal grounding thesis, mental causationcan survive but as
a non-fundamental phenomenon. The researcher will defend causal grounding and
thereby deny Hameroff’s claim that the ORCH OR theory canrescue conscious free will
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– a claim that, as the researcher will argue, commits him to positing fundamental mental
causation.
The researcher attempts to combine theories from the philosophy of mind and recent
scientific research hypotheses withsignificant philosophical implications. The researcher
aims to give both fields some advancement in their respective theories, a scientific
representation of the philosophical theory, and a philosophical analysis of the scientific
theory.
The researcher strongly believes that if Consciousness, Free Will, or Mind is to
be understood, we need to understand and link it with the fundamental nature of reality.
This topic is where science, metaphysics, and philosophy of mind can profit from each
other.
A natural physicalist approach to the mind-body problem came a few decades back
in the form of non-reductive physicalism, which will be an essential part of this
dissertation’s approach. Scientists and philosophers drifted away from cartesian dualism
in the past centuries working on the unity of the sciences (Oppenheim & Putnam,1958)
and tried to develop different forms of theory that are more physicalist in nature but
allowing the mind to be efficacious. Reductionism, in its various forms,aims to identify
mental states with (or reduce them to) physical ones.
Reductionist theories of mind are much less popular now than they once were.
For one thing, such theories seem incompatible with the apparent fact that mental states
are multiply realizable: How can pain be identical with (say) C-fibers firing, if pain is
realized in physical systems that lack C-fibers, such as (say) mollusk brains?
Furthermore, Kripke (1980) developed compelling arguments to the effect that
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reductive versions of physicalism have very strong modal commitments, so that pain
being identical with C-fibre firing must imply that “C-fibre firing” and “pain” are
necessarily coextensive terms. These consequences of reductionist theories of mind
came to seem objectionable to many philosophers and, since the later twentieth century,
non-reductive physicalist approaches have proven more popular.
Non-reductive versions of physicalism claim that mental states are distinct from
corresponding physical states. A pain at t is not identical with C-fibre firing at t, or any
other brainevent. A pain can enjoy its own distinctive existence – and psychology can
be free to posit its own distinctive ontology of mental states without having to reduce
them to the kinds of states that neuroscience discusses. Nevertheless, if mental states
really are distinct from physical states, in what sense can they be said to ‘depend on’
physical states (since to deny the dependence of the mental on the physical is sure to
commit oneself to some non-physicalist theory, like dualism or idealism)? Moreover, if
mental states do depend on physical states, do they have their own distinctive causal
roles to play, governed by their own distinctive (psychological) laws?
Mental causation is an important issue as free will or conscious decision is left
acausal or inefficacious without it. Epiphenomenalism has been a concern for a lot of
philosophers and scientists. When mental efficacy is at threat, this leads to much
concern about free will and its moral counterparts. In recent times, the most discussed
form of physicalism is non-reductive physicalism, where the mental properties cannot
be reduced to the physical properties. The mental properties are said to supervene on the
physical properties. They also give physical properties to be more fundamental but
allow mental properties to be the cause and effect of other properties
(List&Menzies,2009). Jaegwon Kim raised arguments against this and showed the
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inconsistencies of non-reductive physicalism and formed ‘the exclusion argument’
(Kim, 1998,2005). This argument shows that the physical effect is overdetermined by
the two causes (the mental cause and the physical cause). Physical properties are more
fundamental, according to most versions of nonreductive physicalists. Hence, the
mental cause is ‘excluded’ from causal work – for whenever we have some putative
causal work for a mental state to play, it will seem that there is a more fundamental
physical state available to perform that work, rendering the mental state causally
redundant. The fear is that mental properties become epiphenomenal and do not have a
causal effect. If mental properties or the mind are epiphenomenal, then it seems that
freewill would not exist. Therefore, non-reductive physicalism suffers from not being
able to explain mental causation or providing an ontology compatible withfree will.
It is against this backdrop that the researcher will discuss the above-mentioned causal
grounding thesis. As mentioned above, the researcher will defend this thesisas a default
view for non-reductive physicalists. However, when the researcher looks at the
scientific side, there are mysterious complications. The complications are the chain of
events of causation and the timing of conscious awareness. From an empirical point of
view, the chain of events of conscious awareness and conscious choice is shown to
come later after the physical brain has appeared to already make the decision (Libet, B.,
1979,2002,2003). This kind of test is calledthe Libet-style experiment. The awareness
or urge to press a right or left button is shown experimentally (with a significant result)
to occur after the unconscious brain has already processed. The experiment shows that
the brain has chosen(processed) the result unconsciously, and the conscious awareness
comes later. This experiment raised the question of conscious choice as well as free
will. If we do not make a choice consciously, then did we make a choice freely? The
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researcher, therefore, assumes that without conscious decision, the possibility of mental
causation comes into doubt, and free will starts to fade.
Quantum theories appeared in recent decades with radical claims and unclear
phenomena

showing

indeterminism,

entanglement,

superposition,

non-locality,

backward-time effect, faster than light phenomena, etc. Quantum mechanics has also
been proven to be occurring in birds’ brain navigation, photosynthesis, etc. This
phenomenon gave fuel to the arguments for both sides of the debate for the mind-body
problem. Quantum theories discuss the phenomena and behavior of particles, the size of
photons, and electrons that make up the atoms, making up all the physical matter.
Electrons or photons can exist in two states simultaneously (a particle and a wave /wave
function) until it is measured or collapsed. In quantum mechanics, it is generally
considered that consciousness or conscious observer causes the collapse of the wave
function. At the same time, there is a theory from Roger Penrose, a notable
mathematician. He proposed that the collection of these collapses of a wave function is
identical to consciousness and subjective experience (Hameroff, S.R., Penrose,
R,1996a). This thesis pushes us to look deeper at where the collapse could be happening
in our brain and how that plays a role in our consciousness and free will.
ORCH OR theory raised a lot of concerns and implications. One implication
from Hameroff is that there is a quantum phenomenon that explains the backward-time
effect for conscious intent to affect the initial physical brain state that can cause the
desired physical brain state effect. This led him to claim that ORCH OR theory can help
rescue “Free Will” and “real-time conscious causal agency” (Hameroff, S.,2012). Phil
Dowe (1997), Huw Price (1998), and many more papers were published to defend the
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theory of Retrocausal quantum phenomena where the future affects the past. 2 This
1

subject is essential and should not be disregarded, as it can explain the results of the
Libet experiment if we want to keep conscious mental causation. However, due to
ORCH OR theory terming the conscious intent to be non-computable (inspired from
Gödel’s incompleteness theorem) influence from space-time geometry (Hameroff, S.R.,
Penrose, R,1996a), according to the researcher’s interpretation, the theory leads to a
non-physical (mental) causation being fundamental and free from physical causation.
This position allows the researcher to apply the causal grounding theory and connect the
two fields. If mental causation is grounded in the physical grounds and physical
causation is happening with quantum phenomena of the backward-time effect,conscious
mental causation can be efficacious even with the Libet-style experiment results.
What consciousness is and how to fill the explanatory gap still falls in the
famous “hard problem of consciousness” from David Chalmers (1995). The researcher
will not attempt to provide solutions as it is beyond the scope of this research.
Moreover, this gives a glimpse of the possibility of understanding the chain of events
and efficacy of mental causation using science and metaphysical notion of grounding to
provide a non-compatibilist conscious free will for non-reductive physicalists. The
significance of this research is to yield the connection and possibility of the theory
mentioned above. The linking of these two theories has not been done before. This can
provide grounds for future research in relating mental causation, grounding, and
quantum phenomenon. The researcher aims to better understand the science of non-

2

See Dowe, Phil (1997). A defense of backwards in time causation models in quantum mechanics. Synthese
112 (2):233-246.
And Price, Huw (1998). Time's Arrow and Archimedes' Point: New Directions for the Physics of Time.
British Journal for the Philosophy of Science 49 (1):135-159.
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compatibilist free will through analysis of conscious intent and its chain of events in the
fundamental physical reality.
In this research, the researcher will first discuss the problems of fundamental
mental causation, then follow with its impact with the concept of free will,
consciousness, and non-reductive physicalism, and after that discuss the principle of
grounding. Later on, the researcher will explain briefly the theory of ORCH OR which
involves quantum mechanics in the brain and its implications (Chapter III). In the next
Chapter (Chapter IV), the researcher will contribute by connecting the two Chapters,
challenging Hameroff’s claim by offering a new defense of causal grounding. The
researcher will also discuss how causal grounding solves overdetermination and ‘the
exclusion argument’ proposed by Jaegwon Kim (Chapter IV). The researcher will
defend the causal grounding principle in Chapter IV as well. The researcher will also
attempt to rebut some arguments against causal grounding, which was raised recently by
Clark and Wildman (2018). In a nutshell, the researcher will defend causal grounding
as a default view – a view that physicalists should accept as a working hypothesis until
an argument is given that shows it to be false.
This research will motivate causal grounding as part and parcel of the physicalist
theory for mental causation. Another contribution for this research is to discuss updated
empirical phenomena and scientific test results into the philosophical debate to inform
the philosophy of mind. Finally, this research contributes to future debates, including
scientific and philosophical perspectives for the topic of free will.
Chapter V will conclude that this research supports causal grounding as a
plausible thesis about mental causation, connecting it to ORCH OR theory for a
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plausible version of conscious mental causation or conscious free will. Finally, this
chapter will conclude with suggestions for further research.
This research can also provide philosophical insight to the scientific community,
especially the concepts of causal grounding and the theories of philosophy of mind in
metaphysics.
1.2 Thesis Statement
Any plausible theory offree will requiresthe existence of consciousness and mental
causation as necessary conditions for the existence of free will. Neuroscience suggests
that mental events could be epiphenomenal, given that the neurological basis for
consciousness seems apt for playing any causal role that mental events are assigned.
Thus, mental causation suffers from an exclusion problem (to use the standard term for
it). Any version of physicalism will claim that mental events supervene on physical
events. A recent theory from Kroedel and Schulz, called Causal Grounding, uses the
notion of grounding to elucidate further the relation between mental and physical
properties, states, and facts. Grounding physicalism states that all mental facts are
grounded in physical facts. Causal grounding explains that all mental causation is
grounded in the physical grounds and allows mental causation to exist, but as a
derivative phenomenon rather than a fundamental one. This causal grounding thesis
can be applied to a quantum theory of mind called the ‘ORCH OR’ theory developed
by Roger Penrose and Stuart Hameroff,which appears to posit fundamental mental
causation. The researcher will argue against fundamental mental causation by
defending the causal grounding thesis. The researcher will defend the causal
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groundingon methodological grounds, by appealing to Jonathan Schaffer’s recent
discussion of methodological principles of parsimony.
1.3 Research Questions
1. What doesGrounding do for mental causation for non-reductive physicalism?
2. What can the quantum theory of mind “ORCH OR Theory” contribute to a
better understanding of the philosophy of mind and metaphysics?
3. How does Causal Grounding fit into a quantum theory of mind regarding the
fundamentality of mental causation? How does this help to provide a better
understanding of Free Will for the non-compatibilist who endorses
physicalism?
1.4 Research Objectives
1. To explain mental events and its efficacy but keeping non-reductive
physicalism coherent by appealing to grounding theory.
2. To study the quantum theory of mind (ORCH OR Theory) for mental
causation from a philosophical perspective, Fitting ORCH OR theory to the
theory of Causal Groundingfor it to have a better picture for a plausible
theory of mental causation by remaining physicalist.
3. To study the chain of events for Causal grounding theory applied to ORCH
OR theory’s implication.To give Causal Grounding to be the methodological
assumption for physicalists.This might lead towards a new theory for Free
Will for the non-compatibilist who endorses physicalism.
1.5 Preceding Relevant Researches
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Many philosophers and professionals have critically analyzed the discussion about free
will and consciousness in multiple fields, including neuroscience, psychology,
anesthesiology, etc. Relevant philosophical researches include contributions from
Descartes’ dualism in The Principles of Philosophy (1644), nature of human
consciousness from Pearson’s The Archeology of Death and Burial (1999), its history
and importance by Wilkes in “Is consciousness important?” (1984) and “Losing
consciousness.”(1995), An Essay on Human Understandingfrom Locke(1688),
Discourse on Metaphysicsas well as The Monadology from Leibniz(1686,1720), A
Treatise of Human Naturefrom Hume(1739), Analysis of the Phenomena of the Human
Mindfrom James Mill(1829), Kant’s Critique of Pure Reasonwhich also discussed
phenomenal consciousness (1787), phenomenological approach from Husserl inIdeas:
General Introduction to Pure Phenomenology(1913), Being and Time from
Heidegger(1927), Maurice Merleau-Ponty’s Phenomenology of Perception (1945),
James’s Principles of Psychology1890), “On the Hypothesis that Animals are Automata,
and its History” by T.H Huxley(1874), Penrose’s The Emperor's New Mind: Computers,
Minds and the Laws of Physics(1989) and Shadows of the Mind(1994), The Astonishing
Hypothesis: The Scientific Search for the Soulfrom Crick (1994),

Lycan on

Consciousness (1987) and Consciousness and Experience(1996), Chalmers’ “Facing up
to the problem of consciousness” (1995) and The Conscious Mind- in Search of a
Fundamental Theory (1996), Rosenthal’s “Two concepts of consciousness”(1986),
Gennaro’s

The

Consciousness

Paradox ( 2012),

Carruthers’sPhenomenal

Consciousness(2000), Dennett on Consciousness and his views of Free Will in“Quining
qualia” (1990), Consciousness Explained (1991) and “Time and the observer: the where
and when of consciousness”(1992), Block’s “On a confusion about the function of
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consciousness.” (1995), Searle’s “Consciousness, explanatory inversion and cognitive
science.” (1990) andThe Rediscovery of the Mind (1992), Nagel's “What is it like to be a
bat?” (1974), Velmans’“Is Human information processing conscious?” (1991), and
“How could conscious experiences affect brains?” (2003). The mentioned philosophers
have provided a lot of literature and argument regarding the functions, creation,
features, existence, and efficacies of consciousness, leading to this research’s view of
consciousness and conscious awareness.
There have also been a lot of Neuroscientists and Neurophilosophers who discuss the
topic of consciousness and Free-Will. Relevant researches include Churchland’s “On
the alleged backward referral of experiences and its relevance to the mind-body
problem” (1981), Libet’s “Unconscious Cerebral Initiative and the Role of Conscious
Will in Voluntary Action”(1985), Tononi’s“An Information Integration Theory of
Consciousness” and

“Consciousness

as

Integrated

Information: A

Provisional

Manifesto” (2004,2008), Koch’s Consciousness: Confessions of a romantic reductionist
(2012),“Consciousness: Here, there and everywhere?” from Tononi and Koch
(2015),Nahmias’s “Is Free Will an Illusion? Confronting Challenges from the Modern
Mind Sciences” (2014), “Free will and Neuroscience” from Mele (2013), and Block’s
“Can the Mind Change the World?” (1990).

There are also preceding relevant researches regarding metaphysics, brain biology,
and quantum physics. Concepts of relation notion like Grounding, supervenience, and
ontological dependence are also necessary to define and explain the relationship
between mind and matter. The relation between mental events and physical events has
been a discussion in many forms. Relevant researches include papers from Jaegwon
Kim, “The mind-body problem after fifty years”, “Physicalism, or something near
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enough,” “Concepts of Supervenience”, (1984,1998,2005); Donald Davidson’s “Mental
Events”,“Actions, Reasons, and Causes”,and “Causal Relations” (1970, 1980a, 1980b),
Fodor’s “Special sciences (or: The disunity of science as a working hypothesis)” and “A
Modal Argument for Narrow Content” (1974,1991),“Philosophy and our mental life”by
Putnam (1975), Fine’s “The Question of Realism” (2001), and Yablo’s “Mental
Causation” and “Concepts and consciousness” (1992,1999).
Paul Audi (2012) and Jonathan Schaffer (2009,2010a,2012) discussed the debate in
detail to defend Grounding. Schaffer also went further to discuss causation in relation to
Grounding. (2016).

Knowledge of Quantum mechanics is required, but since this research will be
discussing the results and implications of quantum theory, we will not be entering the
scientific research in quantum mechanics. However, a brief introduction to quantum
mechanics will be provided in chapter III of this dissertation which will be sufficient for
developing the understanding of the purpose of this dissertation. That being mentioned,
any prior knowledge of quantum mechanics can be an advantage to reading this
research.
1.6 Definition of Terms
Backward-time Effect – This phenomenon appears to be a Retrocausal event where the
present events can be a cause to an effect in the past. In quantum mechanics,there is a
phenomenon called Quantum Time Travel.Time is not viewed as always flowing
forward, but when an electron is moving forward in time, a positron is moving
backward in time. This can be a cause for the backward-time effect.
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Causal Grounding – Causal Grounding is a thesisaccording to whichinstances of
mental causation are always grounded in instances of physical causation. More
specifically, it is the following thesis (universal quantifiers are here omitted for
simplicity):
Causal grounding - Let m be a mental event, and let e be a physical
effect of m. Then there is a physical event p such that p grounds m and m
causes e because p causes e.
(Kroedel and Schulz, 2016, p.6)
Consciousness – Consciousness implies awareness: the subjective, phenomenal
experience of internal and external worlds. Consciousness also implies a sense of self,
feelings, choice, control of voluntary behavior, memory, thought, language, and (for
example, when we close our eyes or meditate) internally generated images and
geometric patterns. What consciousness is, remains unknown, but our views of reality,
the universe, and ourselves depend on consciousness. Thus, consciousness defines our
existence (Penrose, 2014).
Epiphenomenalism -Epiphenomenalism is the view that mental events are caused by
physical events in the brain but have no effects upon any physical events.
Exclusion Argument – An argument developed by Jaegwon Kim to provide a concern
for the incoherence within the three theses of non-reductive physicalism. Intuitively, the
exclusion argument says that every physical event has a sufficient physical cause, and
so, if mental events cause physical events, these latter events are always
OVERDETERMINED in an objectionable manner - since, according to Non-Reductive
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Physicalism, mental events are distinct from physical ones (see definition of
"overdetermination" below)
Grounding - Grounding is intuitively understood as a noncausal dependence between
entities. The ground is considered more fundamental than the grounded entity in a way
that the grounded entity depends on its ground (its existence and its properties as well).
Grounding Physicalism –This is a version of non-reductive physicalism according to
which all instances of mental properties are grounded in instances of physical
properties, or all mental facts are grounded by (non-mental) physical facts. Thus, it is a
version of physicalism that makes a crucial appeal to the concept of metaphysical
grounding, which has received much philosophical attention recently.
Intentionality – Franz Brentano introduced the word ‘intentionality’ in philosophy in
the nineteenth century, and it has been used to refer to the puzzles of representation
(Pierre, 2019).
In philosophy, intentionality is the power of minds and mental states to
be about, to represent, or to stand for, things, properties and states of
affairs. To say of an individual’s mental states that they have
intentionality is to say that they are mental representations or that they
have contents.
(Pierre, 2019)
It is different from our general language use of the word. However, this research will
use the general language use of the word ‘intention,’ which is ‘a thing intended’ or
‘aim.’
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Mental Causation – Mental events that lead to an effect or are a cause of a physical
effect (or even a mental effect)
Nonreductive Physicalism – A metaphysical thesis that claimsall mental properties are
distinct from physical properties (facts, states), but nonetheless somehow depends on
physical properties (facts, states). Minimally, this implies that mental properties
superveneon physical properties, in the sense that there cannot be a difference in mental
properties without a corresponding difference in physical properties(List&Menzies,
2009).
Overdetermination - When there is more than one sufficient distinct cause for one
effect, there is causal overdetermination. It is said that the effect is overdetermined if
there is more than one simultaneous and complete cause for an event.
Quantum Mechanics – The basis of quantum mechanics briefly refers to fundamental
units of matter and energy. At the quantum level, the physical laws are different from
the classical scientific laws we are well certain of. The interpretation of Quantum
mechanics can be strange, and the paradoxes that quantum mechanics present are yet
unresolved. However, experiments can be performed, and quantum laws and equations
can be derived. The results are consistent so that multiple applications can be developed
and implemented. Also, quantum mechanics are being used to explain many biological
and physical phenomena, from photosynthesis to bird navigation systems.
Supervenience- Supervenience is a modal notion used to explain the relation between
sets of properties, in such a way that if P supervenes on Q, then when there is any
change in P, there will be a change in Q. Kroedel &Schulz provide an explanation that
is related to the mental and physical relation that is clear and simple.
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Supervenience says that for each mental property M, there is a family of
physical properties Pi such that (i) necessarily, if M is instantiated, then
some member of Pi is instantiated and (ii) necessarily if some member of
Pi is instantiated, then M is instantiated (with respect to the same time,
place, and subject).
(Kroedel and Schulz, 2016, P. 2).
Transitivity - Transitivity states that if A causes B and B causes C, then A is said to be
the cause of C through transitivity. It is a relation between a cause and effect with
another cause and effect in-between.Similar transitivity principles hold for relations
such as “is a subset of” and “is an ancestor of.” Transitivity does not always happen in 1
to 1 relation. However, in this research, for simplicity, the researcher will use 1 to 1
relation (of grounding and causation) to demonstrate and explain the concept to help get
further along in the research.
1.7 Scope of the Study
This dissertation attempts to discuss the possibility of mental causation being
efficacious, relating it to an implication of a quantum theory of mind called ORCH OR
Theory, which the defenders claim can rescue free will. It also discusses certain
metaphysical theories for mental causation and modal notions. There is considerable
content in this field and also possible alternative theories. However, since this
dissertation deals with many fields and branches of different sciences, the researcher
will need to limit the details in the topics not directly related to the claims above. Hence,
this dissertation will not discuss the following as it is beyond the scope of this research.
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Free Will from the compatibilist view will be not be discussed in this research in
detail as they already accept Free Will with determinism. This research discusses both
the possibilities of determinism and indeterminism. However, the concern for this
research is the non-compatibilist view. This research deals with the metaphysical
theories and will not be discussing moral responsibilities of the absence of Free Will or
its presence as it is beyond the scope of this research.
This research limits the topic of the quantum theory of mind to ORCH OR
theory,although there are other quantum theories for consciousness or mind. There are
also other theories of consciousness and mind which will only be mentioned briefly.
The mathematics, physics, and biological details of the ORCH OR theory will be
excluded from this research as this is a philosophical dissertation. Therefore, the
researcher will not defend or discuss the accuracy or scientific details of the theory. The
researcher will take the theory as it is and argue its implication claims in a philosophical
view. Brain biology will also be minimal as it is beyond the scope of this research,
although every mental event is going on in the brain.
The topic of reductionism will also be excluded from this research as we are
taking the perspective of non-reductive physicalists. We will not discuss the theories of
consciousness and intentionality as it is very detailed and has been discussed thoroughly
elsewhere. The researcher will take consciousness at its general implication and
concern, with conscious intent as a mental event. For details on consciousness and
intentionality, please see Rosenthal (1997), Brentano (1874), Searle (1983). Discussions
on supervenience and ontological dependence will only be briefly presented as it is
beyond the scope of this research to discuss in detail. Other forms of Grounding and its
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notion have been debated for decades; however, we will not attempt to enter the debate
but take it for its face value. The researcher will concentrate on Causal Grounding.
Other distant philosophical views like higher-order theories, dualist theories,
representationalist theories, narrative interpretative theories, information integration
theories,

neural

theories,

phenomenalism,

existentialism,

process

philosophy,

Darwinism, etc.,are beyond the scope of this research.
1.8 Research Methodology
The research methodology employed in this study is qualitative, analytical, and critical.
1.9 Expected Results
1. To have a clear image of mental causation and its efficacy but keeping nonreductive physicalism coherent. To have a better understanding of the theory
of Grounding for a plausible theory of mental causation by remaining a
physicalist.
2. To provide the quantum theory of mind “ORCH OR Theory” to contribute to
a better understanding of the philosophy of mind and metaphysics.To
understand the chain of events for Causal grounding theory applied to
ORCH OR theory’s implication for Free-Will.
3. To see how Causal Grounding can bethe methodological assumption for
physicalists.To take Causal grounding theory a step further, which can lead
to further discussion and advance the development of understanding mental
causation.
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ChapterII Mental Causation, Free Will, Non-Reductive Physicalism,and Causal
Grounding
In Metaphysics, Mental causation is “at the heart of the mind-body problem”
(Shoemaker 2001, p. 74). The researcher attempts to discuss mental causation for its
efficacy and its fundamentality. If it is fundamental and ungrounded, it faces many
problems that need to be addressed. On the other hand, if it is not fundamental but
efficacious, can it be enough for “Free Will.”?
This chapter will discuss four interconnected topics—first, the concept of Mental
Causation (Section 2.1). The researcher will then discuss this further by raising the
problems of fundamental mental causation. This will be followed by discussing free
will, which is the impact of mental causation. The researcherprovidesan overview of
Free Will in different aspects, including the General theoryof Free Will (Section 2.2),
Mele’s ‘Gas Station Model’thought experiment that illustrates different levels of
freedom or grades/categories(Section 2.2.1). This discussion will provide a clearer
picture of free will relating to the main topic, directed in the next section, linkingfree
will to consciousness and conscious intent (Section 2.2.2).There are significant
empirical arguments against conscious free will, and the researcher will outline some of
these to display its importance and implications (Section 2.2.3). Then the researcher will
put into perspective relating Free Will with Physicalism and lay grounds for the rest of
theresearch by bringing up arguments against free will from the discussion of
physicalists and non-compatibilists (Section 2.2.4). Second, Non-reductive Physicalism
is the main view for the mind-body problem that this research will concentrate on
(Section 2.3).To have a clear picture of non-reductive physicalism and what comes
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further, the researcher will provide explanations for the notions of supervenience,
ontological dependence, and grounding (Section 2.3.1).
Non-reductive physicalism faces a significant problem called the ‘exclusion
argument,’developed by Jaegwon Kim and will be discussed in Section 2.3.2. The
exclusion argument uses the notion of Overdetermination – which occurs when there are
two causes for one effect – which is a crucial notion for understanding the rest of the
research. Overdetermination is broken down into harmful and not-harmful versions, and
this will be discussed in Section 2.3.3.
Groundingphysicalism takes non-reductive physicalism further by arguing that
all mental facts are grounded by physical facts, rather than merely being supervenient
on them. This topic will be discussed in Section 2.3.4. The researcher will discuss the
usefulness of grounding further by comparing it with causation and providing
skepticalviews of grounding (Section 2.4). Finally, the researcher will introduce and
discuss the theory of Causal Grounding. (Section 2.5)
Section 2.1 Fundamental Mental Causation and its Problems
As discussed earlier, Fundamental Mental Causation describes that the mental
phenomena and their causal powers are fundamental and are not grounded or depend
on other fundamental properties. However, we believe that as common sense, but at
the same time, we agree with basic scientific laws too (For Example, Newton Laws).
Let us discuss further to see if there is a contradiction between the two.
There are many problems for Fundamental Mental Causation. However, the
researcher will keep each brief and include the relevant ones. The problem of
interaction is the main problem that discusses how mental properties can be causally
relevant to the physical body or its behavior. How do the two interact? Many
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philosophers have discussed this problem for many millennia. Mental causation has
been discussed since Aristotle De Anima and Plato’s Phaedo (Caston,1997)to
Descarte’s Meditations (1642/1996). In the problem of interaction, are several topics
which are mentioned below.
1. What is the Mind-Body Nexus?
According to Descartes, minds and bodies are distinct kinds of
substances. If minds and bodies are so radically different, it is not easy to
see how they could interact? The interaction between Mind and Body
requires a certain spatial contact where the transference occurs. Hence it
requires Causal Nexus.
(Causal Nexus)

Any causal relation requires a nexus, some

interface by means of which cause and effect are connected.

Fundamental Mental Causation requires causal nexus to be able to
interact with the physical. Even with Quantum theories, the nexus is
nowhere to be found. However, the ORCH OR theory comes up with the
speculation that it might be the collapse of the wave function.

2. The Pairing Problem
The Pairing Problem was introduced by Foster (1991) and subsequently
developed and discussed further by Kim and Bailey. The pairing problem
is a problem of interaction which is also discussed in (Kim 1973, 2005;
Sosa 1984; Foster 1991, Ch. 6)
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It says if two Minds M1 and M2 and theBrain B1 and B2 to which they
are “attached” directly interact. In the case, that M1 is causally paired
with B1 and M2 causally paired with B2. The question is, “In virtue of
what are these pairings?” The question is not epistemological but rather
metaphysical. Like bodies, if the mind were located in space, the causal
pairing could be achieved by the relative spatial location of substances
(Bailey, Rasmussen & Van Horn, 2011). Particular minds might be
inside particular bodies. However, if the mind is fundamentally
ungrounded, immaterial, non-physical, non-spatial, then relative spatial
location is unavailable to fill the pairing role. (Robb & Heil, 2021)
3. Conservation Laws
The problem of interaction appeals to the conservation laws.
Conservation laws permit only the conversion and redistribution of
energy(mass-energy) within the physical universe, not its addition of
subtraction. When fundamental mental causation interacts with the
physical, new energy would appear (in the brain). This interaction would
contravene the established conservation laws. (Robb & Heil, 2021)
4. The Completeness of the Physical
This version of the problem of interaction has two premises.
First is as mentioned in the previous section
The Completeness of the Physical: Every physical effect has a
sufficient physical cause.
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If every physical effect has a physical cause, then there is no need to
appeal to anything non-physical. The physical universe contains a full
causal explanation within itself. It is, therefore, ‘complete.’ This applies
to when we look at the physical body behavior.There is a sufficient
physical cause, which itself has a sufficient physical cause, and so on.
(Robb & Heil, 2021)
This topic was raised in many different versions as Closure (LePore &
Loewer, 1987; Kim,1998, p.40; Marcus,2005), Strong Causal Closure
(Montero,2003), Anomalous Monism (Davidson,1970),and Physical
Comprehensiveness (McLaughlin, 1989).

The second premise is ‘No Overdetermination.’
No Overdetermination: There is no systematic overdetermination
of physical effects.

We will discuss in more detail later what overdetermination is. However, the researcher
is pointing out that this is a premise in the problem of interaction, where there is no
systematic overdetermination in every physical effect. This does not mean that nonphysical causes have no effect, as we have seen with causal grounding. Nevertheless, if
mental causation is fundamental then, systematic overdetermination occurs. Kim says
that systematic overdetermination is “absurd” (Kim, 1998a, p.281). Schiffer (1987,
p.148) says it looks like bad engineering. Meanwhile, Melnyk (2003, p.291) suggested
that it would involve an ‘intolerable coincidence,’ where, every time there is a physical
effect (body behavior), there are two independent causal processes (One Physical
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[Brain] and another the mental [Mind]) converging on the same effect. (Robb & Heil,
2021)
Another problem that the fundamental mental causation face is the exclusion
problem, since according to non-reductive physicalism,
“the non-reductive physicalist holds that mental properties are not
physical. The non-reductive physicalist insists on a strong dependence of
the mental on the physical: mental properties are “realized” or
“constituted” by physical properties.”
Robb & Heil, 2021
Since mental properties are not physical, mental properties can be raised to be
functional properties(higher-level properties), where the physical property is the lower
level (their realizers). However, with overdetermination of the physical effect, the
mental causation loses its efficacy as the physical cause is sufficient for the physical
effects. This explains the problem of ungrounded or fundamental mental causation,
which might lead it to be epiphenomenal.
There is undoubtedly much literature in this metaphysical discussion and debate.
However, the researcher will not dwell on this any further. 3 There are other problems as
2

well as solutions to the discussion of Mental Causation.
Section 2.2 Brief Introduction to FreeWill
One of the most important concepts in philosophy is that of Free Will: Do we have
Free Will or not? And what is Free will?AnAmerican Neuroscientist, Pendleton Read
Montague, stated

3

Topics on Mental Causation includes wide variety of literature including Property Dualism, Anomalous
Monism, Inheritance Solutions, Identity Solutions, Externalism, etc.
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Free will is the idea that we make choices and have thoughts independent
of anything remotely resembling a physical process. Free will is the close
cousin to the idea of the soul—the concept that ‘you’, your thoughts and
feelings, derive from an entity that is separate and distinct from the
physical mechanisms that make up your body. From this perspective,
your choices are not caused by physical events but instead emerge
wholly formed from somewhere indescribable and outside the purview of
physical descriptions. This implies that free will cannot have evolved by
natural selection, as that would place it directly in a stream of causally
connected events.
Montague (2008, p. 584)
Close to the idea above is the general idea of what pre-twentieth-century people would
think of as Free Will. However, recently, general claims of what is free will come down
to the idea that we have choices to do things differently given that everything that leads
up to that moment remains the same and that we are morally responsible for our
decision. There is a lot more to it when we look closer. Different components play a part
that leads to our final decision-making (our choice). Things like neuroscience,
consciousness, social psychology, determinism (Laws of nature& Causality), beliefs,
ethics, content, genetics, environment, etc., determine whether we act freely or not.
However, the experience of conscious Free Will is very compelling indeed. Searle
states, “The experience of freedom, that is to say, the experience of the sense of
alternative possibilities, is built into the very structure of conscious voluntary,
intentional human behavior’’(Searle, 1984, P.98). With that being said, we will look into
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the analysis of Free Will further to get a better picture, leading us to the next part of this
chapter.
Due to the argument for Determinism, the topic of free will is raised frequently.
Determinism is ‘‘The thesis that there is at any instant exactly one physically possible
future’’ (Van Inwagen 1983, p. 3). Determinism implies causal activities for all events.
Each effect has a cause, and each cause is an effect of another cause. This theory, if
correct, implies that no choice we make is without cause. Hence everything is
determined as per determinism. There is also the discussion of randomness or random
effects of a cause. However, if the universe (Cause and Effect) works in randomness,
then that would still not count as Free Will as Free Will implies conscious, intentional
choice and not a random choice.
However, as Searle mentioned above, we have the experience of making free
choices,which is vital for our behavior and moral judgment. Is the fact of being rational,
uncompelled, sane, and uncoerced enough for free will? There are many more theories
on free will, but we will first look at the general concepts.
Free Will generally implies that an agent is making conscious decisions, and this also
implies mental causation, which we will look at in detail in the latter part of this
chapter.The question of Free Will was raised to help justify each person’s actions and
provide moral responsibility to one another.Friedrich Nietzsche wrote in his book
Twilight of the idols that
The old psychology as a whole, the psychology of the will, presupposes
the fact that its originators, the priests at the head of ancient
communities, wanted to give themselves the right to impose
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punishments—or give God the right to do so... People were thought of as
‘free’ so that they could be judged and punished—so that they could
become guilty; consequently, every action had to be thought of as willed,
and the origin of every action as located in consciousness (—thus the
most fundamental piece of counterfeiting in psychologists became the
principle of psychology itself).
Friedrich Nietzsche (1895)(Translated by D. Large, 2008, P. 31)
The purpose of this research is not to discuss Free will for its moral
responsibility or judgment of human action; however, this research deals with free will
for the conscious mental causation that comes with it. Does our consciousness play an
active role in decision-making or not? Nevertheless, first, let us discuss the types of Free
Will by having a thought experiment– the gas station model – provided by Alfred Mele.
Section 2.2.1 The Gas-Station Model Thought Experiment
Alfred Mele provided a gas station model in his book, Free: Why Science Hasn't
Disproved Free Will (Mele,2014) 4to create a better perception of the concept of Free
3

Will. You are driving into a gas station and choosing one among three options of gas for
your car. Each type of gas is of different grades or quality. There is a regular gas, midgrade gas, and premium gas option. We will compare each type of Gas as an analogy.
Each type of Gas has specific requirements.What are the requirementsthat are sufficient
4

Alfred Mele is the William H. and Lucyle T. Werkmeister Professor of Philosophy at Florida State
University and directs its Big Questions in Free Will Project (funded primarily by the John Templeton
Foundation through a grant to Mele). His books include Effective Intentions: The Power of Conscious
Will (2009); Free Will and Luck (2006); Motivation and Agency (2002); Autonomous Agents (1995);
Springs of Action (1992); and Irrationality (1987), all published by Oxford University Press (OUP). He
has edited or co-edited numerous books, including Free Will and Consciousness: How Might They Work?
(2010); Rationality and the Good (2007); The Oxford Handbook of Rationality (2003); and The
Philosophy of Action (1997), all also published by OUP. Author of hundreds of scholarly articles,
encyclopedia entries and book reviews, Mele earned philosophy degrees from Wayne State University
(B.A.) and University of Michigan (Ph.D.).
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for an action/decision to be considered free? In other words, what is enough for free
will?
1.Regular Gas -‘Free Will that highlights rationality and the absence of
force.’Basically, you are uncompelled, well informed, and you make reasonable
decisions based on good information. When there is nothing that stops you from acting
upon your decision or will, this is enough to be considered sufficient for Free Will for
this option of Gas. The choice that you make here can be chosen without restrictions
and nothing else. For Example, Bob decided to stand up and walk. If nothing locks Bob
or Bob is not tied up, then Bob has Free Will,providedthat Bob is sane, rational,
uncoerced, and uncompelled.This is also linked to a theory of free will called reason
responsiveness. The regular gas option is congenial to compatibilism, because it makes
free will easy – even in a deterministic universe, we can be free in this sense.
2.Mid-Range Gas- ‘Free Will that feature “deep openness” and is non-committal about
souls.’ When going back to the previous decision-making, under the same condition,
could the decision-maker have made a different choice?(Everything else leading up to it
being the same.) In simple words, “Could I have done otherwise?”. If yes, then it is
enough to be considered sufficient for Free Will for this gas option. This statement can
be elaborated with the following example. For example, Bob can decide to stand up and
walk as well as having an option to stand up and run or any other choice. Simply put,
the openness at the moment of making the decision with everything(laws of nature and
history of the universe) leading up to it being the same. This type is mid-grade gas. This
version is similar to Libertarianism.
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3.Premium Gas- ‘Soulful, supernatural, conception of Free Will’,where the decisionmaker is the soul/something of a higher-order dimension/immaterial/supernatural
making the decision freely causing the brain and body what to do. In this version of free
will, the requirements are more than the first two types. It is not enough to have sanity,
rationality, absence of compulsion (and coercion), and openness. There is a need to have
a non-physical soul or non-physical mind, and it needs to be at work. It is similar to
Descartes’ dualism, where the mind is separate from matter, and the mind is making the
decision independently.
Many famous philosophers have given their thoughts regarding free will, and the
majority of their theories would fall into these three grades mentioned in the gas station
model. 5
4

Section 2.2.2 Free Will in relation to Consciousness and Conscious Intent
In this section, we will look at Free Will, relating it to consciousness and conscious
intent. This section aims to articulatethe idea of conscious free will. According to Roy
F.Baumeister, co-author of Free Will and Consciousness: How Might They Work?
(2010),
Free will and consciousness are two perennial and challenging
problems that have attracted attention from many great thinkers…. In a
nutshell, free will is a particular form of action control that encompasses
self-regulation, rational choice, planned behavior, and initiative.
Evolution found a way for humans to use the body’s basic energy
See Edward O. Wilson in Consilience: The Unity of Knowledge (1998) on his views on Free Will Page
129-133. He stated clearly that consciousness is physical and so is the mind. He stated “The hidden
preparation of mental activity gives the illusion of free will.” However, he provided a soft determinist
approach as well. He said “Free will as a side product of illusion would seem to be free will enough to
drive human progress and offer happiness.” Page 131
5
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supplies to fuel complex brain processes that override simple impulses
and alter the stream of behavior based on meaningful contemplation of
distal outcomes, abstract rules, and enlightened self-interest. (I am not
taking sides as to whether this fully deserves the label ‘‘free will’’ in the
most sophisticated sense.) Consciousness, meanwhile, is the brain
making input for itself, which is neither for the direct perception of the
environment nor for the direct control of action. Rather, consciousness is
an internal mental process that facilitates cross-communication across
different segments of brain and mind. It enables sequential thought. Its
most far-reaching function involves creating simulations that are useful
for upstream input into the control of actions and for helping the
individual operate in the complex social and cultural worlds that humans
create.
(Baumeister, 2010, p.24-25)
Let us have a more detailed look at consciousness first. Many religious individuals,
philosophers, and neuroscientist have given their definition of consciousness. The extent
of its function and its features are still unknown. However, we will look at it in the
matter of sense of agency or subjective control and mental causation. Consciousness
appears in many studies and debates. Consciousness can be the root of many topics,
from free will to fundamental entities, psychological analysis, neuroscience, genetics,
biological processes, sequence/timing of intention, metaphysics, epistemology,
experience, religious doctrines, sociology, etc. The researcher will limit the topic of
consciousness

to

three

subjects:

the

fundamental

aspect

of

consciousness
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(mentioningthe hard problem of consciousness), the sense of agency (conscious
intent/authorship), and its role in mental causation.
Let us start with the fundamental aspect of consciousness. How does
consciousness appear in the universe, and what is it made of? Does it only appear in
complex systems of neurons working together, or is it more fundamental than that?
There are many views on this. Consider the panpsychism view from the book titledFree
will and Consciousness; How might they work?(Baumeister, Mele, Vohs,2010), where
they discussed that consciousness and agency are fundamental entities of the universe
like mass and gravity.
Many philosophers disagree with panpsychism and appeal to consciousness only
appearing in a complex organism’s brain. Although neuroscientists and brain
researcherstry to pin down the origin of consciousness inthe brain, these sciences seem
to be unable to account for or explain consciousness, apart from measuring brain
functions and their correlations, which David Chalmers terms as the easy problem.
Theso-called ‘hard problem’ of consciousness requires us to address the following
questions (Jeffrey 2004):
a. How does conscious experience arise out of the functioning of the human brain?
b. How is it related to the behavior that it accompanies?
c. How does the perceived world relate to the real world?
David Chalmers (1995) explained the uniqueness of the hard problem in which he stated
What makes the hard problem hard and almost unique is that it goes
beyond problems about the performance of functions. To see this, note
that even when we have explained the performance of all the cognitive
and behavioral functions in the vicinity of experience—perceptual
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discrimination, categorization, internal access, verbal report—there may
still remain a further unanswered question: Why is the performance of
these functions accompanied by experience?
David Chalmers(1995, p.202)
Gray (2004) analyzes the question by reviewing evidence from introspection and
experimenting with this hard problem. He stated that the conclusions would be
surprising and even unsettling to many. He stated
(1) The entire perceived world is constructed by the brain. The
relationship between the world we perceive and the underlying physical
reality is not as close as we might think.
(2) Much of our behavior is accomplished with little or no participation
from conscious experience.
(3) Our conscious experience of our behavior lags the behavior itself by
around a fifth of a second: we become aware of what we do only after we
have done it.
(4) The lag in conscious experience applies also to the decision to act: we
only become aware of our decisions after they have been formed.
(5) The self is as much a creation of the brain as is the rest of the
perceived world.
Jeffrey Gray (2004)
In contrast to Panpsychism, there is an opposite view that consciousness is an illusion;a
magic trick. Daniel Dennett argues that consciousness is a trick of the brain. Quoting
from Keith Frankish, who proposed in his article-
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This article presents the case for an approach to consciousness that I call
illusionism. This is the view that phenomenal consciousness, as usually
conceived, is illusory. According to illusionists, our sense that it is like
something to undergo conscious experiences is due to the fact that we
systematically misrepresent them as having phenomenal properties.
Thus, the task for a theory of consciousness is to explain our illusory
representations of phenomenality, not phenomenality itself, and the hard
problem is replaced by the illusion problem. Although it has had
powerful defenders, illusionism remains a minority position, and it is
often dismissed as failing to take consciousness seriously.
Keith Frankish (2016)
Dennett alsooffers illusionism to be the default theory (2016). Alongside Dennett,
Daniel Wegner mentioned in his book, regarding the incomprehensible amount of
mechanical influences towards our behavior in his The Illusion of Conscious Will:
We can’t possibly know (let alone keep track of) the tremendousnumber
of mechanical influences on our behavior because we inhabit
anextraordinarily complicated machine.
(Wegner, 2002, p. 27)
The above discussion points out that there is no consensus yet for free will and
consciousness. This is due to the explanatory gap suggested by Joseph Levine (1983).
The explanatory gap is the difficulty that physicalist theories have in explaining how
physical properties give rise to‘qualia’ (the way things feel when experienced).The
challenge of closing this explanatory gap is the hard problem. How does the physical
connect with conscious experience? Levine (1983) provided an illustration using this
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phrase “pain is firing of c-fiber.” This will be discussed further in the next section of
this chapter (Section 2.2).
The unconscious brain processes are responsible for many actions inside our
body for many regulatory systems and other systems. Questions arise about whether the
unconscious brain processes are in charge of all actions or just some. Does the brain
allow any input from consciousness, conscious intent, or the mind? How much control
do we have in our decisions? Do we have any or none at all? Is Consciousness an
illusion created by the brain?
We will look in the next section at how conscious free will is supposedly tested
empirically and the arguments raised from it.If our consciousness does not play a role in
decision-making, the concept of free will for incompatibilists starts to decay. However,
for compatibilists, it is not a problem. For more detailed debates and discussion on this,
see Does Consciousness Cause Behavior? (Pocket, Banks, & Gallagher, 2006), and
‘Are We Free? Psychology and Free Will’(Baer, Kaufmann, & Baumeister, 2008).
Section 2.2.3Empirical Arguments against Conscious Free Will
In this section, we will analyze empirical arguments against conscious free will.
However, first, we have to get a glimpse of neuroscience and neuroscience for free
will.

Neuroscience is the study of how the brain works, primarily how 100 billion

(approx.) neurons work together to provide the brain's functions. Neuroscience of
Free Will is a part of Neurophilosophy [philosophy for neuroscience]). Neuroscience
of Free Will is the study of topics related to Free Will (volition and sense of agency)
using neuroscience.
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Consider the following demonstration of an actual event published in the
archives of Neurology in 2003 and discussed by Churchland (2006).A tumor
evidently influences the man’s behavior in the brain.
In 2003, the Archives of Neurology carried a startling clinical report. A
middle-aged Virginian man with no history of any misdemeanour began
to stash child pornography and sexually molest his 8-year-old
stepdaughter. Placed in the court system, his sexual behaviour became
increasingly compulsive.Eventually, after repeatedly complaining of
headaches and vertigo, he was sent for a brain scan. It showed a large but
benign tumour in the frontal area of his brain, invading the septum and
hypothalamus - regions known to regulate sexual behaviour. After
removal of the tumour, his sexual interests returned to normal. Months
later, his sexual focus on young girls rekindled, and a new scan revealed
that bits of tissue missed in the surgery had grown into a sizeable tumour.
Surgery once again restored his behavioural profile to "normal". This
case renders concrete the issue of free will. Did the man have free will?
Was he responsible for his behaviour? Can a tumour usurp one's free
will? With the tumour, he had powerful, but atypical desires; he was not
himself. Even so, the case reminds us that most adults also have
powerful, albeit typical, sexual desires - desires that are sometimes more
powerful than the need for food or the fear of pain. These sexual desires
are regulated by hormones that act on neurons in the septum and
connected brain areas. How different, then, are normal humans from the
Virginia man where free will is concerned?
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Patricia Churchland (2006, P.1)
The psychological behavior of the man in the example above changed according
to the physical state of the brain and its environment.

According to Patricia

Churchland(2006), our ideas of free will need modification. As she stated below
As neuroscience uncovers these and other mechanisms regulating
choices and social behavior, we cannot help but wonder whether anyone
truly chooses anything (so "Is the universe deterministic?"). As a result,
profound questions about responsibility are inescapable, not just
regarding criminal justice, but in the day-to-day business of life. Given
that, I suggest that Free Will, as traditionally understood, needs
modification. Because of its importance in society, any description of
Free Will updated to fit what we know about the nervous system must
also reflect our social need for a working concept of responsibility.
Patricia Churchland(2006, P.2)
The argument raised by Churchland (2006) above points out that the concept of
Free will needs modification. The reason is that the ties between the concept of
responsibility and the ideas about free choice should have a bridge. This bridge is
insurance for the future of brain research if the consensus happens in such a way that we
do not make free choices. Then, at least, the concept of responsibility can still be
upheld. On the other hand, if there is no bridge being built now, then when the
consensus is declared, moral responsibility will fall as well,leading to chaos for society.
For example, research shows that students will cheat more when they think there is no
free will. See Vohs and Schooler (2008).
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The Neuroscience of Free Will covers two main fields of study: volition and agency.
Volitionis the study of voluntary actions, while ‘Agency’ is the capacity of an actor to
act in a given environment. In theNeuroscience of Free Will, the following is studied- a.
sense of agency, b. the subjective awareness of initiating, c. timing of executing, and d.
controlling one's volitional actions.See (Brass, Furstenberg, Mele, 2019) inWhy
neuroscience does not disprove free will.
Now that we have established connections between neuroscience and free will via
conceptions of agency and volition. Let us have a look at few experiments.A lot of the
debate took off due to Libet’s experiments. Let us understand what is the Libet
experiment to understand the claim raised. Mele (2013) summarized the tests clearly as
follows.
In the studies described in this section, participants are asked to report on
when they had certain conscious experiences – variously described as
experiences of an urge, intention, or decision to do what they did. After
they act, they make their reports. In some of Benjamin Libet’s studies
(1985, 2004), participants are asked to flex their right wrists whenever
they wish. When participants are regularly reminded not to plan their
wrist flexes and when they do not afterward say that they did some such
planning, an average ramping up of EEG activity (550 ms before muscle
motion begins) precedes the average reported time of the conscious
experience (200 ms before muscle motion begins) by about a third of a
second (1985). Libet claims that decisions about when to flex were made
at the earlier of these two times (1985, p. 536). I have disputed that claim
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elsewhere (Mele 2009, ch. 3); but, for the sake of argument, I am
supposing here that it is true.
Alfred Mele (2013,p.3)
Below is an illustration of the graph (Figure 2.1) from Libet’s Motor experiment. The
brain activity starts much before the conscious intent (to press a button), and he termed
the brain activity as Readiness Potential (RP).

Figure 2.1
Image from
Libet Experiments, Retrieved July 9, 2021, from Information Philosopher, Web site
https:// www.informationphilosopher.com/freedom/libet_experiments.html?ge

taken

from
Benjamin Libet put his claim clearly in his 1999 article, “Do we have free will?” (1999)
The brain was evidently beginning the volitional process in this
voluntary act well before the activation of the muscle that produced the
movement. My question then became: when does the conscious wish or
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intention (to perform the act) appear? In the traditional view of conscious
will and free will, one would expect conscious will to appear before, or
at the onset, of the RP and thus command the brain to perform the
intended act. But an appearance of conscious will 550 msec. or more
before the act seemed intuitively unlikely. It was clearly important to
establish the time of the conscious will relative to the onset of the brain
process (RP); if conscious will were to follow the onset of RP, that
would have a fundamental impact on how we could view free will.
Benjamin Libet (1999, p.3)
However, he discusses the possibility of conscious will participating in the outcome of
the action where we can consciously decide not to do something or to ‘veto’ the action.
He summarized as follows
The initiation of the freely voluntary act appears to begin in the brain
unconsciously, well before the person consciously knows he wants to
act! Is there, then, any role for conscious will in the performance of a
voluntary act? (see Libet, 1985). To answer this it must be recognized
that conscious will (W) does appear about 150 msec. before the muscle is
activated, even though it follows onset of the RP. An interval of 150
msec. would allow enough time in which the conscious function might
affect the final outcome of the volitional process. (Actually, only 100
msec. is available for any such effect. The final 50 msec. before the
muscle is activated is the time for the primary motor cortex to activate
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the spinal motor nerve cells. During this time the act goes to completion
with no possibility of stopping it by the rest of the cerebral cortex.)
Potentially available to the conscious function is the possibility of
stopping or vetoing the final progress of the volitional process, so that no
actual muscle action ensues. Conscious-will could thus affect the
outcome of the volitional process even though the latter was initiated by
unconscious cerebral processes. Conscious-will might block or veto the
process, so that no act occurs.
Benjamin Libet (1999, p.5)
We will look into more experiments that took the Libet experiment further. In
one experiment, the scientist measures the brain activity leading to the action, which is a
choice between two buttons and between right or left. This experiment was performed
by Soon, Brass, Heinz& Haynes(2008). Mele (2013) had summarized the test as follows
Chun Siong Soon, Marcel Brass, Hans-Jochen Heinze, and John-Dylan
Haynes, commenting on Libet’s studies, write: “Because brain activity in
the SMA consistently preceded the conscious decision, it has been
argued that the brain had already unconsciously made a decision to move
even before the subject became aware of it” (2008, p. 543). To get
additional evidence about the proposition at issue, they use functional
magnetic resonance imaging (fMRI) in a study of participants instructed
to do the following “when they felt the urge to do so”: “decide between
one of two buttons, operated by the left and right index fingers, and press
it immediately” (p. 543). Soon and colleagues found that, using readings
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from two brain regions (one in the frontopolar cortex and the other in the
parietal cortex), they are able to predict with about 60% accuracy (see
Soon et al. 2008, supplementary figure 6, Haynes 2011, p. 93) which
button participants will press several seconds in advance of the button
press (p. 544).
In another study, Soon et al. instruct participants to “decide between left
and right responses at an externally determined point in time” (2008, p.
544). The subjects are to make their decision about which of two buttons
to press when shown a cue and then execute their decision later, when
presented with a “respond” cue (see their supplementary material on
“Control fMRI experiment”). They report that one interpretation of their
findings in this study is that “frontopolar cortex was the first cortical
stage at which the actual decision was made, whereas precuneus was
involved in storage of the decision until it reached awareness” (p. 545)
Mele(2013, p.3)
We can see from their results that the prediction of the action is up to 60%
accurate. This is not a lot as the measurements were not taken from inside the brain but
through fMRI imaging. On top of that, this is several seconds before the action.
However, this is to point out a crucial point that conscious free will comes after some
brain activity. We do not know how much of it depends on the unconscious brain and
how much depends on conscious awareness. Therefore, we will look at another
experiment that has electrodes recording directly from the brain. Mele(2013)
summarized the experiment as follows
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Itzhak Fried, Roy Mukamel, and Gabriel Kreiman record directly from
the brain, using depth electrodes (2011). They report that “A population
of SMA [supplementary motor area] neurons is sufficient to predict in
single trials the impending decision to move with accuracy greater than
80% already 700 ms prior to subjects’ awareness” (p. 548) of their “urge”
(p. 558) to press the key. By “700 ms prior to subjects’s awareness” here,
Fried and coauthors mean 700 ms prior to the awareness time that
participants later report: the authors recognize that the reports might not
be accurate (pp. 552-53, 560). And, unlike Libet, they seem sometimes to
treat decisions to press keys as items that are, by definition, conscious (p.
548). Possibly, in their thinking about their findings, they identify the
participants’ decisions with conscious urges. If that is how they use
“decision,” their claim here is that on the basis of activity in the SMA
they can predict with greater than 80% accuracy what time a participant
will report to be the time at which he was first aware of an urge to press
700 ms prior to the reported time. But someone who uses the word
“decision” differently may describe the same result as a greater than 80%
accuracy rate in detecting decisions 700 ms before the person becomes
aware of a decision he already made. These two different ways of
describing the result obviously are very different. The former description
does not include an assertion about when the decision was made.
Mele(2013,p.3)
There are additional experiments that measure brain activity and the timing of conscious
awareness or decision making. However, there is no evidence of how much role
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consciousness plays in part ofthe decision-making apart from our experience of it.
Therefore, we have to look further into the empirical arguments and discuss the
possibility of how consciousness or conscious intent can be efficacious with the
advancement of science and philosophical discussions.
Section 2.2.4Argumentsagainst Free Will from Physicalism and a brief discussion
on Kant’s View on Free Will.
In this section, the researcher aims to point out the philosophical arguments for
determinism against free will. Once again, we will assume incompatibilism as
conceptual background. The researcher will also providethe viewsfrom
neurophilosophers and neuroscientists relating to this topic.
Christoph Koch, a neuroscientist, stated in his book, Consciousness: Confessions of a
Romantic Reductionist,
In a remote corner of the universe, on a small blue planet gravitating
arounda humdrum sun in the unfashionable, outer districts of the Milky
Way, organismsarose from the primordial mud and ooze in an epic
struggle for survivalthat spanned eons. Despite all evidence to the
contrary, these bipedalcreatures thought of themselves as extraordinarily
privileged, as occupyinga unique place in a cosmos of a trillion trillion
stars. Conceited as theywere, they even believed that they, and only they,
could escape the iron lawof cause and effect that governs everything.
They could do this by virtue ofsomething they called free will, which
allowed them to do things withoutany material reason.
Koch (2012, p.114)
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The researcher finds this analogy fascinating. Despite being a microscopic part
of the universe, we find ourselves to have the power of an uncaused causer. Every
physical state is subject to cause and effect according to our general understanding of
physics. In the next chapter, we will look into the quantum theory to see if the effect is
always deterministic or random, or even indeterministic. This effect plays an integral
part in Conscious free will.
As Koch puts it The strong, Cartesian version of free will—the belief that if you
wereplaced in exactly the same circumstances again, including the
identicalbrain state as previously, you could have willed yourself to act
otherwise- cannot be reconciled with natural laws. There is no way the
consciousmind, the refuge of the soul, could influence the brain without
leaving telltalesigns. Physics does not permit such ghostly interactions.
Anything inthe world happens for one or more reasons that are also part
of the world;the universe is causally closed.
Koch (2012, p.138)
Suppose there is an immaterial entity that can provide a causal effect to the
brain. In that case, this falls into the dualistic view where the mental state (or even
supernatural souls) isfundamental and does not follow the classical laws or even
quantum laws of physics. The mind-body problem will remain open. However, the more
science advances, the more we can measure and determine the cause of each action and
translate the brain activity measurements into codes and information to understand how
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it works. To support this, the researcher will quote from the Neurophilosopher, Patricia
Churchland, which stated
A rigid philosophical tradition claims that no choice is free unless it is
uncaused; that is, unless the "will" is exercised independently of all
causal influences - in a causal vacuum. In some unexplained fashion, the
will - a thing that allegedly stands aloof from brain-based causality makes an unconstrained choice. The problem is that choices are made by
brains, and brains operate causally; that is, they go from one state to the
next as a function of antecedent conditions. Moreover, though brains
make decisions, there is no discrete brain structure or neural network
which qualifies as "the will" let alone a neural structure operating in a
causal vacuum. The unavoidable conclusion is that a philosophy
dedicated to uncaused choice is as unrealistic as a philosophy dedicated
to a flat Earth.
Patricia Churchland (2006, p.2)

However, this does not mean we abandon the belief of conscious free will or
even consciousness. We still practicallyneed it (even if it is fiction and/or ontologically
innocent) for many of our daily actions, planning, moral judgment, and responsibilities.
The researcher aims to provide mental causation to be efficacious. Claims to the
contraryare significant and should be seriously considered. The researcher,however, will
point out Kant’s view on free will here to support the importance of assuming free will.
From his work reasoning in Groundwork for the Metaphysics of Morals (1785/1996),
Kant pointed out that freedom of will must be presupposed in order to regard ourselves
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as theoretically rational. Kant’s framework on his Categorical Imperative for moral laws
applies to all rational agents. Kant started with a negative characterization that freedom
is a property of the will and that the will can be efficient independently of alien causes
determining it(Kant, 1785/1996,pg.446). Then he goes further with the positive
characterization in which the will is also acting in accordance with some laws. The laws
it operates are the laws it imposes on itself; “the will’s property of being a law to
itself”(Kant, 1785/1996). See Wolt (2018) on “Kant on Free Will and Theoretical
Rationality” for further discussions. Also, Kant’s view on free will is debated as a soft
determinist approach as he accepts determinism and rejects libertarian free will.
However, he considers the sort of freedom required from moral responsibility to be
compatible with determinism, see Scholten, 2021.
Section 2.3 Non-Reductive Physicalism
Mental causation is one of the most discussed topics in metaphysics, especially
in relation to the view known as non-reductive physicalism(NRP). This section will
discuss Non-reductive Physicalism and related notions of Supervenience, Ontological
Dependence, and grounding (Section 2.3.1). A major obstacle facing NRP is the
‘exclusion argument’(Section 2.3.2), first developed and refined by Jaegwon Kim
(1989, 1993, 1998, 2005). We will then look into Overdeterminism and its variations
(Section 2.3.3). Next, we will discuss the notion of grounding and grounding
physicalism (Section 2.3.4) and finally discuss the alternative outcome where mental
causation is not causally efficacious, which is epiphenomenalism.
Physicalism is a thesis that, in general terms, everything can be explained physically,
and the world is fundamentally a physical one governed by physical laws. In former
times, this approach was construed in strongly reductive ways so that the only entities
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that exist were physical ones. This view was sometimes coupled with an ambitious
program of translation, where the theories of all legitimate sciences were to be
translated into the language of fundamental physics.
Reductive versions of physicalism are much less popular now than in former
times, and there aremany arguments against these versions. For further discussions, see
Smart (1959), Ryle (1949),Nagel (1961), Fodor (1974), Kim (1993), and Kripke (1980).
Carl Hempel (1969) formulated a problem that Crane and Mellor (1990) continued: if
physicalism is defined via reference to contemporary physics, then it is false - after all,
who thinks that contemporary physics is complete?On the other hand, if physicalism is
defined via reference to a future or ideal physics, then it is trivial – after all, who can
predict what future physics contains? This problem concludes that one has no clear
concept of physical property or at least no clear concept for philosophers of mind to
explain physicalism (see alsoStoljar, 2021).
Our approach is different as we are not concentrating on reductive physicalism.
Philosophers (Loar, 1997) defended a version of a posteriori physicalism that laid
grounds for non-reductive physicalism. NRP has many variants, but as the researcher
understands it, following List and Menzies, NRP conjoins the following three theses
1.

All mental properties are distinct from physical properties.

2.

Mental properties supervene on physical properties in the sense

that there cannot be a difference with respect to mental properties
without a further difference with respect to physical properties.
3.

The mental properties are the causes and effects of other

properties.
(List&Menzies,2009)
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Mental properties are non-reducible to physical properties in this theory, hence the
label ‘non-reductive’. On the other hand, physicalism claims that the physical properties
are more fundamental than the mental properties;Non-Reductive Physicalism is also a
type of physicalism; however, it allows mental properties to be efficacious (cause and
effect of other properties).
Non-reductive physicalism seems to be now far more popular than reductive
physicalism.However, non-reductive physicalism faces its arguments which we will
look at in Section 2.3.2.
To better understandnon-reductive physicalism, we will need to look at the relationship
between mental and physical properties. Non-reductive physicalism minimally claims
that the mental supervenes on the physical, in the sense that any world that is a physical
duplicate of the actual world would also be a mental duplicate.However, is that all there
is to the idea that the mental depends on the physical? There are two more notions of
dependence that need to be discussed as well. Those are Ontological dependence and
Grounding.
Section 2.3.1 The General notion of Supervenience, Ontological Dependence and
Grounding
2.3.1.1 Supervenience
Let us clarify the concept of Supervenience briefly before we proceed further as this
term will be compared with another concept, that of grounding, which is the main focus
of this research. Although philosophers have distinguished multiple notions of
supervenience, we will take the following at face value and not dig deep into other
variations of supervenience.
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The general notion of Supervenience states that when a set of properties A
supervenes upon another set B just in case, no two things can differ with respect to Aproperties without also differing with respect to their B-properties (McLaughlin,
Bennett, 2018). In summary, there cannot be a difference in A without having a
difference in B. The following is an assertion of supervenience for the mental-physical
relation point of view from Kroedel and Schulz.
Supervenience says that for each mental property M, there is a family
of physical properties Pi such that (i) necessarily, if M is instantiated,
then some member of Pi is instantiated and (ii) necessarily if some
member of Pi is instantiated, then M is instantiated (with respect to the
same time,place, and subject).
(Kroedel and Schulz, 2016, P. 2)
However, the notion of supervenience does not explicitly state which property is more
fundamental. This is also a subject of controversy as there has been much debate about
this dependence/fundamentality. The researcher will not attempt to participate in that
debate here. The widespread understanding of non-reductive physicalists takes the idea
that the physical is more fundamental than the mental.
Donald Davidson explains the notion of supervenience as
Mental characteristics are in some sense dependent, or supervenient, on
physical characteristics. Such supervenience might be taken to mean that
there cannot be two events alike in all physical respects but differing in
some mental respect, or that an object cannot alter in some mental
respect without altering in some physical respect.
Donald Davidson (1970, P. 214)
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Supervenience is primarily the central notion used to represent the relationship and
dependence of the mental and physical for decades. It is now being challenged by
grounding and ontological dependence. The basic problem is that dependence is an
explanatory notion, whereas supervenience is not. One set of properties could supervene
on another without there being any explanatory relationship between them; and
supervenience has the wrong formal properties to capture an explanatory concept since
supervenience relations are reflexive (everything supervenes on itself) and nonasymmetrical (there can be mutual supervenience), whereas explanation is irreflexive
(nothing explains itself) and asymmetrical (if A explains B then B does not explain A).
Supervenience is related to but distinct from notions like grounding and ontological
dependence. (Bennett,2018)Next, let us have a brief look at ontological dependence.
2.3.1.2 Ontological Dependence
‘Ontological dependence’ denotes a family of relations between entities. Tahko and
Lowe (2020) provide a brief overview as follow
Ontological dependence is a relation—or, more accurately, a family of
relations—between entities or beings (onta in Greek, whence
ontological). For there are various ways in which one being may be said
to depend upon one or more other beings, in the sense of “depend” that is
distinctly metaphysical, and that may be contrasted, thus, with various
causal senses of this word. More specifically, a being may be said to
depend, in such a sense, upon one or more other beings for its existence
or its identity.
(Tahko & Lowe, 2020)
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There are different versions of Ontological Dependence, but most metaphysicians
explain the relationships between two distinct metaphysically entities dependent on
another to exist. Without the former, the latter cannot exist. Hence, the latter is said to
be ontologically dependent on the former.Moreover, this is not normally taken to be a
type of causal dependence. A smile might ontologically depend on a mouth, in that it
inheres in the mouth and simply cannot exist without a mouth to inhere in. A hole in a
piece of Swiss cheese might be said to depend on the cheese, in the same sense. In
neither case does the dependence seem causal– as when we say that paresis depends on
the presence of untreated syphilis. A lot more can and has been said on this notion of
Ontological dependence, but this is sufficient for this research. We will concentrate on
the third type of relation, ‘notion’ called grounding or ‘metaphysical dependence.’
2.3.1.3 Grounding
The notion of grounding arrived into contemporary analytic metaphysics at the
beginning of the twenty-first century; however, the notion's roots go back to Aristotle
(see

Fine

2012). Grounding

is

sometimes

understood

as

a

“metaphysical

explanation.”Tahko&Lowe (2020) discussed grounding and also compared it to
ontological dependence. They stated
…when some x is grounded in some y, it is usually thought
that y explains x, and grounding either is that explanatory relationship or
‘backs’ that explanation (there is a lot of debate on these issues, see the
separate entry on metaphysical grounding). Moreover, the status of y is
generally thought to be somehow prior to that of x—grounding is
typically understood to express priority between things. For instance, we
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might say that the members of a set are prior to the set itself; the
existence of the set is grounded in its members. Or to take a more
concrete example, the existence of any given composite object is
grounded in the existence of its parts. For instance, we might suggest that
the existence of any given water molecule is grounded in the existence of
hydrogen and oxygen atoms. Somewhat more controversially, we might
also say that mental states are grounded in physical states. In each of the
mentioned examples, there appears to be an ontological dependence
relation between the grounded entity and the grounding entity or entities.
In fact, we have already discussed some of these examples in terms of
ontological dependence above. This naturally leads one to question
whether grounding just is (a variety of) ontological dependence—or
whether ontological dependence is grounding. One motivation for
finding a systematic link between ontological dependence and grounding
is that it would be more parsimonious than having two primitive notions
(for discussion, see Correia & Schnieder 2012b).
Tahko & Lowe (2020)
The notion of Grounding has been gaining an increased amount of research in the
past decades, and more literature is being written around it. Grounding is intuitively
understood as a noncausal determination between entities or facts. It is a non-causal but
explanatory relation of dependence. As causal relations link distinct times, grounding
relations are said to relate distinct ‘levels’ of reality, from more fundamental to less. The
ground is considered more fundamental than the grounded entity.
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Examples of grounding show the notion to be related to explanation. The following
examples are from Clark and Liggins (2012)
(A) The brittleness of the cup results from the way its constituent atoms
are arranged.
(B) The truth-value of a proposition is determined by how the world is.
(C) Actions have their moral properties in virtue of their non-moral
properties.
(D) Non-empty sets depend on their existence on their members.
(E) A mental state is grounded in the brain state which realizes it.
Clark and Liggins (2012, P.1)
Clark & Liggins (2012) pointed out that none of the above examples is plausible if
understood causally. For example –
In (A), the cup brittleness is not caused by the arrangement of its atoms,
any more than sets are caused to exist by their members. Grounding is,
therefore, a non-causal type of dependence.
(Clark & Liggins, 2012, P.1)
Regarding Supervenience and Grounding, Fine (1995) made a compelling case that
modal concepts like supervenience cannotcapture explanatory intuitions. He provided
several examples to show explanatory asymmetries can obtain even where no modal
asymmetry does.
Grounding claims are about objective relations of metaphysical priority(Kroedel
and Schulz, 2016, P.3). Kroedel and Schulz assume – as is very common – that
grounding has certain formal features, such as factivity (if P grounds Q then it follows
that P and it follows that Q), asymmetry (if P grounds Q then it is not the case that Q
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grounds P), and transitivity (if P grounds Q and Q grounds R then it follows that P
grounds R):
We assume that ‘p because q’ is equivalent to ‘The fact that q
grounds the fact that p.’ Lastly, it is standardly assumed that the
grounding relation is factive, asymmetric, and transitive.
(Kroedel and Schulz, 2016, P.3)
With this being stated, we now have a better understanding of the notion of grounding.
In summary, Tahko & Lowe (2020) stated that supervenience is typically said to be a
relation between properties or families of properties. However, some of the grounding
theory’s advocates say that it is a relation between facts only (e.g., Rosen 2010, Audi
2012), and ontological dependence seems to be obtained between members of various
ontological categories.
Before discussinghow grounding can be used to formulate a version of non-reductive
physicalism – which we will call, following Kroedel and Schulz (2016),
groundingphysicalism – we will need to address the exclusion argument against nonreductive physicalism.
Section 2.3.2 The Exclusion Argument
Jaegwon Kim laid out the exclusion argument, which is an argument of nonreductive physicalism, in effect concluding that the three constitutive theses of NRP are
inconsistent. Kim’s argument for the exclusion principle is
If a property E is causally sufficient for some effect F then no distinct
property E* that supervenes on E can be a cause of the effect F.
(Kim, 1998,2005)
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To illustrate, suppose that Bill winces (this is a physical effect),and his wincing is
caused by his being in pain (a mental cause). According to NRP, this is distinct from
any underlying brain states that correspond to the pain, like having C-fibers firing.
However, those brain states are surely causally relevant for the wince as well – they
seem to be a more fundamental causal antecedent for the wince than the pain.
Now, the causal story could be described in one of the following ways –
1. Either pain (mental cause) or C-fiber firing (physical cause) causes Bill to wince
(physical effect)
2. Both pain (mental cause) and C-fiber firing (physical cause) cause Bill to wince
(physical effect).
Which description is more plausible? We will look into the following argument before
deciding which scenario is accurate for describing the physical effect.
For Example, C-fiber firing is a physical event that causes Bill to wince. Pain is
a mental event that causes Bill to wince. If both are causes for Bill to wince, then there
is a case of causal overdetermination. Any fact with two (or more) sufficient causes is
overdetermined. This term will be discussed in more detail in the next section.
Kim argues that it cannot be both the Physical cause and Mental Cause as the
cause for the one effect. One of them has to be excluded. As the physical property is
more fundamental for the NRP, this leaves the physical cause as the sole cause and the
mental cause being causally excluded. E.g. If the pain is a mental event that is
supervening on physical event ‘C-fibre is being fired,’ then ‘C-Fibre firing’ is causally
sufficient for Bill to wince. This leads to the wince being causally overdetermined.
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In other words, the physical cause is sufficient for the physical effect; therefore, the
mental cause is up for exclusion. We will now look into overdetermination to proceed
further as they are different types of causal overdetermination.
Section 2.3.3 Overdetermination
When there are two causes for one effect, there is causal overdetermination.
Consider this, if two balls hit the window at the same time resulting in the window
breaking. One ball is sufficient for the window to break the window. Therefore, the
window’s breaking is overdetermined. Another example used often is the firing squad,
where the squad fires the gun at the same time towards the brain of Mr. A to kill Mr. A.
The specific cause of death of Mr. A is overdetermined as multiple bullets hit the brain
at the same time.
When applied to mental causation above, the physical and mental events are both the
cause for effect. Hence there is causal overdetermination proposed by Kim. However,
they are philosophers that breakdown the type of overdetermination into weak (not
harmful) overdetermination, and the other type is strong (harmful) overdetermination
(Kroedel and Schulz, 2016, P. 10-12; Stenwall, 2020, P. 11). Using the above examples
of Bill’s pain and the firing squad, we will consider the difference and analyze further.
In the case of the firing squad, bullet A causes the death of Mr. A. Bullet B causes
the death of Mr. A also. Therefore, thedeath of Mr. A is overdetermined. This is a case
of strong or harmful determination. Bullet A and bullet B are independent of each other,
and both can be sufficient cause for Mr. A’s death. At the same time, bullet A and bullet
B are metaphysically independent or causally independent. When compared to the
situation of Bill’s mental fact and physical fact that cause Bill to wince,there is this
mental-physical dependence; this dependence is what gives the overdetermination a
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weak or not harmful overdetermination situation. The reason for this being a weak or
not-harmful overdetermination is that there is a strong metaphysical relationship
between the two causes. We will give importance to this relationship, which will allow
two causes to be possible for one effect.
According to Stenwall, as mentioned earlier, modal terms like supervenience or
metaphysical necessitation tell us nothing about the nature of mental-physical
dependence. Other than that, it follows various patterns of modal covariations.
They do not exhibit directionality in that if some fact [P] is
supervenient on or necessitated by some collection of facts. The facts
need not be more fundamental than [P]. It is fully compatible with
neither modal connection that is equally fundamental to [P] or less
fundamental than [P]. I take it that any non-reductive physicalist worthy
of the epithet takes the mental to be less fundamental than the physical
and the directionality to be built into the dependence at hand. Neither
supervenience nor metaphysical necessitation (ontological dependence)
is up to the task.
(Stenwall,2020, P. 15).
Kroedel and Schulz (2015,P.10-12), followed by Stenwall (2020, P. 11),drew the
distinction below
Harmful Overdetermination – The effect is harmfully overdetermined by [cause
1] and [cause 2] only if [[cause 1] causes [effect]] and [[cause 2] causes [effect]] do
not share a common fundamental ground.
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Not Harmful Overdetermination - [effect] is not harmfully overdetermined by
[cause 1] and [cause 2] only if [[cause 1] causes [effect]] and [[cause 2] causes
[effect]] share a common fundamental ground.

This distinction clearly shows the connection between the two causes that are
involved in the effect. This distinction can help us determine the severity of
overdetermination and let us accept the weaker one (Not Harmful) where there is a
connection or common ground between them. This should give us a better
understanding of overdetermination and its harmfulness. This will be necessary to
understand Causal Grounding or grounding causation discussed in Section 2.3.

Section 2.3.4 Groundingand Non-reductive Physicalism
Regarding fundamentality, a fact is fundamental if it is not grounded by any other fact.
By contrast, a fact which has a ground is a derivative. When we formulate non-reductive
physicalism in terms of grounding, we get a view that Kroedel and Schulz label
“Grounding Physicalism”,according to which instances of mental properties not only
supervene on physical properties, but they so supervene because the mental properties
are grounded by the physical ones (Kroedel and Schulz, 2015, P.1-2) – that is, the
mental stands in the deep, explanatory relationof ground to the physical.Alternatively, in
simpler words, all mental facts are grounded by (non-mental) physical facts. (Stenwall,
2020, P.3)
Back to our example briefly, grounding physicalism implies that Bill winces
(physical effect) because there is such-and-such a neural activity (physical cause) in
Bill’s brain. The mental property is distinct from the physical property that grounds it.
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Moreover, since NRP holds that physical properties are more fundamental than mental
properties, then grounding physicalism is an extension of NRP. (Stenwall, 2020, P.3)
Let’s look at the difference between supervenience and grounding so we can relate it
to grounding physicalism.In particular, we need to see the difference between the
following two theses, which express quite different accounts of the relationship between
mind and matter:
Grounding - Necessarily, all mental property instances are grounded in physical
property instances.
Supervenience - Mental properties supervene on physical properties.

Kim explains supervenience as more of a ‘technical’notion (Kim,2005) – a notion
that describes patterns of covariation between properties across possible scenarios –
while grounding is taken to be an explanatory notion with directionality and a more
articulated structure. (Dasgupta, 2014, Schaffer, 2017). For example, grounding is
widely thought to be asymmetrical and irreflexive, while supervenience is reflexive
andnon-asymmetrical (McLaughlin, Bennett, 2018).More intuitively, one set of
properties can supervene on another without there being any interesting explanatory
relation between them. Fine (2001, p.15) holds that grounding is the most intimate (“the
tightest”) explanatory relation. Kroedel & Schulz clarified that the connection between
mental events and physical events is more intimate on a grounding physicalist picture
than on a generic non-reductive physicalist picture. (Kroedel and Schulz, 2015)
An illustration of this is mathematics. Mathematics supervenes on everything, but it
does not depend on everything. The notion of supervenience provides which property
supervenes on which property but cannot provide which property is more fundamental.
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Quoting from Stenwall (2020), he stated that grounding is what metaphysicians explain
as mental-physical dependence ina non-causal and non-reductive notion. Kivatinos
(2017) provided a contrast between grounding and supervenience as follows 6
A similar consideration is often focused upon in the relevant literature
about the contrast between grounding and supervenience, such that:
grounding fixes the asymmetry and the determinative priority between
entities which supervenience fails to provide. This point is often
explained by appeal to the example of physicalism about the mental. For
a time, physicalism about the mental was commonly formulated in terms
of supervenience, such that it was understood as the view that the mental
supervenes

on

the

physical. However,

this

supervenience-based

formulation is crucially problematic for it fails to capture any sort of
asymmetry by which the physical is thought to determine or explain and
thus bear a priority to the mental. Understanding physicalism in terms of
grounding, such that the physical is thought to ground the mental,
provides exactly these crucial aspects of the relationship between the
physical and the mental which supervenience fails to provide: given the
idea that the physical grounds the mental, the physical can be said to bear
a determinative and explanatory relation to the mental. In light of this
consideration, grounding is often elucidated as the relation which
contrasts with supervenience in the respect that grounding plays this role
for formulating views which characterize entities in terms of explanatory
priority.
6

For further discussion on this matter see deRosset (2013) and Schaffer (2009)
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Kivatinos (2017, P.41)
This discussionpoints out how supervenience fails to capture any asymmetry for
the entities and therefore fails to point out the priority. Clark and Liggins
(2012) 7 also pointed outthat the theory that everything is fundamentally physical
6

is challenging to capture using the notion of supervenience (Clark and Liggins,
2012, P.2)
Now that we have pointed out the inability of supervenience, we can look at the
alternative explanatory notion (Grounding) to do a better job.We will see further how
grounding can be applied to the causation between mental-physical cause and effects,
which can lead to the rejection of the exclusion argument.
This discussion also helps us relate and connect the physical to the mental as
different levels of reality. Next, we will look at Grounding in comparison with causation
for its usefulness and discuss its skepticism.
Section 2.4 Grounding and Causation
Before we dive into Grounding and mental causation, let us first understand the
relationship between Grounding and Causation. Grounding has been getting a lot more
discussion lately, as Sara Bernstein(2016) stated
By way of background: recent years in metaphysics have seen a surge in
literature on grounding, roughly, the relation that connects more and less
fundamental entities. Proponents of grounding (hereafter: groundhogs)
mean to explain a plentitude of interlevel relationships, including the
various relationships between makers and makees, including “littler”
7

Also See Stoljar (2021) for an Overview
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things at the bottom levels of reality and the “bigger” things they make
up, as well as the relationship between the physical and the mental,
nonmoral facts and moral facts, generalizations and their instances,
aesthetic properties and natural properties, and knowledge and true
belief, to name a few.
Bernstein (2016, P.1)
However, this time, it is the linking grounding with causation. The unity of
Grounding and causation has been getting more attention. This is because it can answer
many implications that have been a philosophical problem in the past,namely, the mindbody problem. This is one of the useful factors of grounding notion, and the majority of
this section adds to its usefulness.
When we link this to Bill’s C-fiber firing, the question becomes: Is the pain
causing the physical brain state (firing of C-fiber) or the c-fiber firing causing the
pain?Regarding causation, Bennett (2017) described causation – like grounding –as a
candidate‘building relation’;
Kit Fine and Jonathan Schaffer attempted to demonstrate the connection
between grounding and metaphysical causation. We can see their statements below
“Grounding is something like metaphysical causation. Just as causation
links the world across time, grounding links the world across levels.”
Schaffer (2012, p.122)
“I offer a treatment of grounding in the image of causation ...”
Schaffer (2016, p. 96)
“Ground, if you like, stands to philosophy as cause stands to science.”
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Fine (2012, p. 40)
Next, the researcher will present Grounding and Causation from the argument of
likeness.The argument of Likeness invokes the similarities between grounding and
causation. Kivatinos (2017) provided a comprehensive list of similarities as the
following
1. Both are relations of production.
2. Both are lawful relations.
3. The relations share various formal features (such as irreflexivity,
asymmetry and transitivity, etc.).
4. Both relations impose metaphysical structure in the sense that they
metaphysically order the contents of reality.
5. Both relations are explanation-backing relations and thus both underlie
reality’s explanatory structure.
6. Both relations correspond to counterfactuals.
7. Both relations can be mathematically regimented by the same
mathematical formalism, i.e., structural equation models, without a
difference in how they are treated by this formalism.
Kivatinos (2017, P.39-40)
The researcher will briefly discuss a few of the seven points Kivatinos (2017)
mentioned to better understand the similarities between grounding and causation.
Ontological production
Grounding and Causation can be used for the terms “produce” resembling “generate or
give rise to or determine or bring about or make entities obtain and so on. This is
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represented by: if X causes or grounds Y, then it can be said that Y obtains in virtue of
X or that Y obtains because of X, and so on. (Kivatinos,2017).
Counterfactuals
Next is that both relations often correspond to counterfactuals. First, take a causal
example: drinking the whisky caused the hangover – and, counterfactually, if the
whisky were not consumed, then there would have been no hangover. Now to take an
example involving grounding: Alex being in brain state B grounds Alex being in mental
state M and the corresponding counterfactual is: If Alex were not in brain state B, then
Alex would not have been in mental state M.
Transitivity
Grounding and Causationraise the topic of transitivity. A one-one relation R is transitive
relations if it obeys the following principle – and note that in what follows, we will
assume, just for simplicity, that grounding and causation are one-one relations (so, we
will ignore complexities involved by including many-one or many-many relations. This
a simplifying assumption rather than a substantial one):
Transitivity If R(ab) and R(bc), then R(ac)
Causation is naturally thought of as a transitive relation, although there are many
arguments against the transitivity of causation, using thought experiments to falsify
it;however,this debate is beyond the scope of this research, so it will not be discussed
here. For counterexamples of transitivity for causation, see McDermott (1995), Hall
(2000), and Hitchcock (2001)
Grounding is often considered to be transitive, and this seems to be a natural
assumption to make – as Schaffer puts it:
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Indeed, the assumption of transitivity is so natural that it is widely
incorporated into accounts of grounding without any further discussion.
For instance, Schaffer (2009b, p. 376) baldly asserts that grounding is
transitive, Fine (2010, p. 100; also Correia 2010) includes a transitivity
axiom as one of his general ground-theoretic assumptions, and
Whitcomb (2011, §2) says that transitivity and irreflexivity are both
“obviously true, in the way that it is obviously true that the better than
relation is transitive and irreflexive.” The exception proves the rule:
Rosen (2010, p. 116) strikes a note of caution with “[t]he grounding
relation is not obviously transitive,” but then immediately takes up
transitivity as an assumption.
Schaffer (2012, P.124)
Schaffer (2012) provides an example that if the physical system grounds the
chemical arrangement and the chemical arrangement of that system grounds the
biological organism, it is considered natural to infer that the physical system must
ground the biological organism. However, Schaffer (2012) provides counterexamples to
the claim that grounding is transitive.
Jessica Wilson expressed skeptical views for the notion of grounding to do the
work it supposedly does. Wilson (2014) argues that grounding is also unsuited to do the
work as grounding alone leaves open basic questions as to whether the grounded entity
is efficacious or not, whether the grounded entities are reducible or not,andwhether they
exist or not. Wilson went further to discuss that we do not need the notion of grounding.

81

However, when Wilson (2014) discusses the mental-physical relation, Wilson is unable
to go further. She stated
Now, suppose someone claims that the mental is Grounded in the
physical. Am I in position to know whether I should agree with them?
Not at all. As with naturalism, the bare assertion of Grounding is
compatible with both reductive and non-reductive versions of
physicalism—indeed, perhaps even with anti-realist eliminativism about
the mental… Absent further information about the specific grounding
relation(s) supposed to be at issue, I am stuck: I am not in position to
assess, much less endorse, the claim that the mental is Grounded in—is
metaphysically dependent on, nothing over and above—the physical.
Wilson (2014)
The researcher rebuts the skeptic of this view by providing the challenges that
grounding can assist in answering the exclusion problem in which the researcher
assumes grounding applied to physicalism. This notion of Grounding is taken
further in the theory of Causal Grounding, which we will look at next.
Section 2.5 Causal Grounding Principle
Causal grounding is an essential principle as it expresses that the causation between
physical events being more fundamental than the mental events causing the physical
effects. Causal Grounding implies that mental causation is not fundamental and it
depends on its physical grounds.
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Causal grounding - Let m be a mental event, and let e be a physical
effect of m. Then there is a physical event p such that p grounds m and m
causes e because p causes e.
(Kroedel and Schulz, 2016, p.6)
Accordingly, mental causation is not excluded because mental causation is grounded by,
and does not compete with, physical causation. Thus, causal grounding allows us to
‘give a principled explanation of why the physical effects of mental events are weakly
overdetermined’,meaning grounding physicalism can ‘dispel the worry that the
overdetermination of the physical effects of mental causes is a surprising coincidence’
(Kroedel and Schulz 2016: p. 1920).
Kroedel and Schulz (2016, p.11), followed by Stenwall (2020), discussed the
weaker version of overdetermination as follows
Not

harmful

Overdetermination-

[effect]

is

not

strongly

overdetermined by [cause 1] and [cause 2] only if [[cause 1] causes
[effect]] and [[cause 2] causes [effect]] share a common fundamental
ground.
(Stenwall, 2020, p.13)
Kroedel and Schulz(2016, p.11) provide cases to illustrate strong overdetermination and
weak overdetermination, where c is cause and e is the effect, as follows
Events c1 and c2 strongly overdetermine event e if and only if
(i) c1 and c2 are distinct;
(ii) c1 and c2 each cause e;
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(iii) c1 and c2 are causally independent; and
(iv) c1 and c2 are metaphysically independent.
Events c1 and c2 weakly overdetermine event e if and only if
(i) c1 and c2 are distinct;
(ii) c1 and c2 each cause e; and
(iii) c1 and c2 are causally independent
Kroedel and Schulz (2016, p.10-11)
By appealing to weak overdetermination, we consider the case of physical cause and
mental cause. Whether these two causesare metaphysically independent or not, since
Grounding physicalism entails that all mental events are grounded in physical events,
we can conclude that the mental events are not metaphysically independent from the
physical grounds. Therefore, appealing to weak overdetermination, mental cause, and
physical cause does not strongly overdetermine the physical effect. Note that Kroedel
and Schulz discuss facts, events, and causes for physical and mental states. Kroedel and
Schulz explained their uses and understanding of the events relating to causes as below
A natural conjecture would be that the relevant physical facts are facts
about the physical events which ground the corresponding mental events.
There are alternatives to this conjecture, but in our view, it is the best
principled answer to the question of what the relevant physical facts are.
With respect to causal properties -- that is, the properties of causing or
being caused by such-and-such events—we get that mental events have
their causal properties because the physical events that ground them have
those causal properties.
Kroedel and Schulz (2016, p.6)
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This assertion would raise the level of grounding relations from grounding facts to
grounding events to grounding the causal relation. This topic will be discussed further in
the next section in the arguments for and against causal grounding.
Kroedel and Schulz (2016) stated that the principle is compatible with a mental event
having more than one physical ground. It is also possible that the physical facts may be
grounded by other physical facts. As mentioned earlier in the discussion on transitivity,
mental states may have more than one physical ground, and the physical state may
further be grounded in other physical ground. Causal Grounding makes an existence
claim (Kroedel and Schulz, 2016).Kroedel and Schulz state
Causal Grounding merely makes an existence claim. Under the specified
assumptions, it states that there is a physical event grounding the mental
event such that the mental event’s having a certain physical effect is
grounded in the physical event’s having that effect. First of all, note that
the principle is compatible with a mental event’s having more than one
physical ground. The physical realm may itself be further structured by
the grounding relation, such that some physical facts ground other
physical facts. For instance, facts about elementary particles might
ground facts about macroscopic physical objects.
Kroedel and Schulz (2016, p.6)
Kroedel and Schulz discussed that causal grounding entails double causation, which
leads to a weaker version of causal grounding. Kroedel and Schulz are committed to the
weaker existence claim. This is due to a mental state being not grounded by a unique
physical state. Different physical states and physical events could be the grounds of that
mental state, so they constructed the double causation version and the weaker version of
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causal grounding. In the double causationCausal grounding version, the mental event
might have multiple physical grounds and thus, implies aclaim of double causation.
Kroedel and Schulz(2016) mentioned
An immediate consequence of the Causal Grounding principle is the
following claim:
Double Causation. Let m be a mental event, and let e be a physical effect
of m. Then there is a physical event p that grounds m and causes e.
This claim follows from Causal Grounding by the factivity of ‘because’:
if m causes e because p causes e, then p causes e.20 Thus, Causal
Grounding, via Double Causation, makes for a proliferation of causal
relations given that there is causation of physical events by mental
events. Physical effects of mental events always have two simultaneous
causes, for we may assume that grounding physical events occur
simultaneously with the grounded mental events.
Kroedel and Schulz (2016, p.7)
In the footnote, Kroedel and Schulz explained further
Weak Causal Grounding. Let m be a mental event that is grounded by
physical event p. Let e be a physical effect of m, and let p cause e. Then
m causes e because p causes e.
Unlike Causal Grounding, Weak Causal Grounding does not entail
Double Causation, so anyone who is sceptical about Double Causation
but sympathetic to the general idea that the causal properties of mental
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events

are

grounded

could

still

accept

the

solution

to

the

overdetermination problem that we shall present.
Kroedel and Schulz (2016, p.7)
Therefore, there are two different causes for ‘Physical Effect.’ However, with Causal
grounding, it is acceptable. It is a version of non-harmful overdetermination as the
‘mental cause’ which causes ‘Physical effect’ is being grounded in the physical grounds
that causes the ‘physical effect.’ That being said, according to Kroedel and Schulz,
Causal grounding has a satisfying response to the exclusion problem. The response to
the exclusion problem is that we should reject the exclusion and allow a weaker version
of overdetermination. This allows mental causation to be efficacious and allows for a
causal closure loop without a gap. This would satisfy the physicalist and would rule out
epiphenomenalism.
Finally, the researcher will sum this up with the conclusion from Kroedel and Schulz
as follows
In this paper, we have developed the view that mental events are
grounded in physical events. Mental causation itself has also turned out
to be grounded, namely in corresponding instances of physical causation.
Kroedel and Schulz (2016, p.7)
Summary For Chapter II
This chapter aims to point out the current issues and literature for understanding the
classical concepts and theories. These concepts and theories include Mental Causation,
Free Will, and Free Will relating to Consciousness alongside the empirical arguments
raised by neuroscience. This chapter has also discussed the relation between physical
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states and mental states, concentrating on physicalism. By understanding non-reductive
physicalism, we can look at the problems (the exclusion argument) raised against it and
how that affects the theory as a whole. This chapter also discussed different relation
notions, including supervenience, ontological dependence, and Grounding relation.
Next, the researcher discussed in detail on Grounding linking it with physicalism and
causation. The researcher also discussed the usefulness and the skepticism of the
Grounding notion. This topic is crucial for this chapter as it lets the researcher step
towards the primary objective of the research, which is to discuss and defend Causal
Grounding for mental causationto be grounded in physical grounds. This theory can
solve the exclusion problem and may lead to a more developed theory of physicalism.
Chapter III – Quantum theory of mind, ORCH OR theory, and Its Implication
In this chapter, we will have a brief introduction to quantum mechanics with its central
phenomenon(Section 3.1). This will lead us to be able to understand a quantum theory
for consciousness and mind (ORCH OR theory), which will be explained briefly in
Section 3.2. Then we will look into the implications of the ORCH OR theory raised by
Hameroff (Section 3.3). One crucial implication involves the backward-time effect
(Section 3.3.1), which will be discussed in detail along with its three lines of evidence
(Section 3.3.2). We must bring this ORCH OR theory and its implications into a
philosophical perspective and its debate on mental causation (Section 3.3.3) to discuss
philosophical arguments and implications in the next Chapter. ORCH OR theory is one
of the six main theories that can possibly explain consciousness. It is not falsified yet,
and it is still gaining popularity despite facing a lot of criticism.It has high theoretical
costs, but that should not be the reason to dismiss it without proper investigation. This
theory is a combination of quantum physics, quantum biology, and metaphysics
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involving philosophy of mind. Quantum mechanics can also explain many more
phenomena that occur in the natural world and allow us to devise applications that can
help us perform tasks much faster than classical methods. Philip Ball (2011) wrote in
the article, “Physics of life: The dawn of quantum biology”that
On the face of it, quantum effects and living organisms seem to occupy
utterly different realms. The former are usually observed only on the
nanometre scale, surrounded by hard vacuum, ultra-low temperatures and
a tightly controlled laboratory environment. The latter inhabit a
macroscopic world that is warm, messy and anything but controlled. A
quantum phenomenon such as ‘coherence’, in which the wave patterns of
every part of a system stay in step, wouldn’t last a microsecond in the
tumultuous realm of the cell. Or so everyone thought. But discoveries in
recent years suggest that nature knows a few tricks that physicists don’t:
coherent quantum processes may well be ubiquitous in the natural world.
Known or suspected examples range from the ability of birds to navigate
using Earth’s magnetic field to the inner workings of photosynthesis
Philip Ball (2011, p.1)
The above statement points us in the direction to look deeper into the philosophy of
mind in the brain and how it works. This can help us understand more scientifically and
metaphysically as well. Nevertheless, first, let us examine quantum mechanics and the
quantum theory for consciousness and mind (ORCH OR theory).
Section 3.1 Brief Introduction to Quantum Mechanics
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Without mental causation, our conscious intent (Conscious decision/choice) is
deemed illusory or epiphenomenal. This is something to be taken seriously as our
actions are taken into question alongside our moral judgments. Current science has
taken a giant leap since the last century in the theories in quantum mechanics. The basis
of Quantum mechanics briefly refers to fundamental units of matter and energy. At the
quantum level, the physical laws are different from the classical scientific laws we are
well certain of. Quantum mechanics is strange, and no one can explain the paradoxes
that quantum mechanics present. However, experiments can be performed, and quantum
laws and equations can be derived. Quantum Mechanics can answer many fundamental
questions of existence and how a photon can be both a wave and a particle. The research
in Quantum mechanics has been advancing in the past few decades as it can answer
multiple questions that Einstein’s law of general relativity cannot.The background of
quantum mechanics will not be discussed here, but the researcher will provide a brief
overview of the double-slit experiment that kickstarted the field of quantum mechanics.
For further research and literature on Quantum mechanics, see Muller-Kirsten(2006),
Harrison (2002), Griffiths (1995), and Faye (2019).
Section 3.1.1 The Double Slit Experiment
Before we look at the main quantum phenomenon, let us understand the double-slit
experiment performed over a century ago. This experiment is crucial as it shows us that
not only photon acts as a wave-particle duality but also electron, neutrons, atoms, and
other microscopic particles. The wave-particle duality is then discussed for matter and
so on.
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Let us have a look at the experiment. Around 1801, Thomas Young experimented to
infer that light acts as a wave using the double-slit method, where he passed light from a
source of a particular wavelength (monochromatic) against a screen with two slits.
Refer to the diagram below for a visual illustration.(Figure 3.1) As the lights hit the
screen, it squeezes through the two slits, diffracts, and spreads out. As the lights come
out through the two slits, they overlap and interfere with each other. They cancel out
when the crest hits the trough, and amplify when the crest hits the crest. When the light
hits the backscreen (placed behind the screen with slits), it forms an interference pattern.
Refer to the figure below (Figure 3.2). A series of light and dark fringes where the
waves have either canceled out or amplified is displayed on the backscreen. This shows
that lights act as a wave. However, this is not quantum physics; later in the 19th century,
the same experiment was performed with atoms and electrons using an atom gun to
shoot out a stream of atoms. The test result led to the start of the investigation, which
led to the discovery of quantum physics. The backscreen is now changed to be a
photosensitive screen where if an atom hits it, it will show a spot on the screen of where
the atom hits. When one of the slitsis blocked, the atoms that go through the opened slit
form the line (hitting mostly at one place), forming a pattern that shows that the atom
acts as a particle. This is similar to the atom gun shooting a bullet (atom), and it does so
in a straight line. This is expected, but the extraordinary occurrence was when the
second slit was opened. The pattern on the backscreen displayed an interference pattern
which, in short, displayed that atoms are also operating as a wave. They tested this with
electrons as well, and it also displayed an interference pattern when the two-slit was
opened. Next, the scientist shot an electron, one by one, instead of using a stream so that
it does not overlap and interfere with other electrons,similar to what happened with the
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crest and the trough of the light waves mentioned earlier. The result was fascinating.
When the electron was shot one by one, we can still see that interference pattern
forming at the backscreen after a certain number of individual electron shots. This
experiment puzzled many scientists. As two electrons did not overlap or interfere with
each other as they were shot at different times, how could the electron still display the
feature like it displayed when shot in a stream?Next, the scientist placed a detector at
one of the slit openings to detect if the electron passed through a particular slit or not,
knowing that it is passing through the other slit if it does not pass through this slit.
However, this time, whether shooting the electron one by one or in a stream, the pattern
displayed on the backscreen was like the particle stripe pattern with two stripes. Refer to
the Figure 3.2 below. This experiment was also known as the which-way experiment.
There weremany interpretations of the result of this experiment from the early 19th
century and 20th century.There were a lot more variations of the test, which were
modified and developed further. The main conclusion is that the electron can interfere
with itself while propagating due to a quantum phenomenon that we will discuss below.
When an observer or detector observes it, or when the path is known, the electron
collapses from being a wave-particle duality (wave-function) and only acts as a particle.
This phenomenon will also be demonstrated in one of the lines of evidence in the later
section of this chapter. 8
7

8

See Bartell, L. (1980). "Complementarity in the double-slit experiment: On simple realizable systems for
observing intermediate particle-wave behavior". Physical Review D. 21 (6): 1698–1699.
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Figure 3.1
Image from Stephen Whitt, http://stephenwhitt.files.wordpress.com/2008/12/double-slitbullets.jpg
Retrieved 08:43, September 9, 2021.

Figure 3.2
Image from MEDIUM, By Robert Lea, (2018, July 12)
The Double Slit Experiment Demystified. Disproving the Quantum Consciousness
connection. In Medium. Retrieved on July 4, 2021, from https://medium.com/sciencefirst/the-double-slit-experiment-demystified-disproving-the-quantum-consciousnessconnection-ee8384a50e2f
Section 3.1.2 Main Phenomenon of Quantum Mechanics
The background and historical events leading upto the Copenhagen Interpretation of
Quantum theory will not be discussed here. The discovery of quantum mechanics
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impacted many other fields. It gave us the ability to understand the discrete matter that
forms the macroscopic world, how the underlying nature behind every matter operates.
For example, though we do not know all the details of how or why the behavior of an
electron is the way it is, we can predict the probability and make practical applications
from it. There is a lot to quantum mechanics that the researcher will not discuss here.
However, the researcher will discuss critical phenomena discovered through quantum
mechanics from mathematical equations, thought experiments, complex theories, and
empirical evidence that has impacted the rest of science.
The primary quantum phenomenon (in brief) includes the followingQuantum Superposition
Quantum Superpositionis where a particle can exist in multiple alternative states
simultaneously or exist in two states simultaneously until it is measured, which led it to
collapse into one state or the other. Schrodinger’s Cat Thought Experiment illustrated
this phenomenon and paradox. Erwin Schrodinger devised the thought experiment. 9
8

This conceptis discussed in the ORCH OR theory, which will look at in the next section.
Quantum Entanglement
Quantum Entanglement is where two separate particles are entangled and connected to
one another no matter how far apart they are(non-locally). Thus, when one is measured,
the result of other entangled particles will be the opposite (in the form of spin and
charge) of the one measured. Also, one can affect one particle, and its entangled pair
will be affected instantaneously. This phenomenon led to what Einstein deemed as
Original text- Schrödinger, Erwin (November 1935). "Die gegenwärtige Situation in der Quantenmechanik
(The present situation in quantum mechanics)". Naturwissenschaften. 23 (48): 807–812. This thought
experiment illustrated the concept of quantum superposition.
9
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“spooky action at a distance.”This phenomenon leads to many paradoxes, but also new
applications arise from it.
Entanglement is an essential property of multipartite quantum systems,
characterized by the inseparability of quantum states of objects
regardless of their spatial separation.Generation of entanglement between
increasingly macroscopic and disparate systems is an ongoing effort in
quantum science, as it enables hybrid quantum networks, quantumenhanced sensing and probing of the fundamental limits of quantum
theory.
Thomas, R.A., Parniak, M., Østfeldt, C. et al. (2020)
Quantum Time Travel
In quantum mechanics, time is not viewed as constantly flowing forward, but when an
electron moves forward in time, a positron moves backward in time. Richard Feynman
(1949) illustrated the Feynman diagram.The diagram, although a representation of
mathematical expression, shows the behavior of sub-atomic particles in time. For
example, while an electron (e-) is moving forward in time, its counterpart, positron (e+),
is moving backward in time (x-axis). See the figure below (Figure 3.3).

Figure 3.3
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Image

from

PHYSICS,

By

Davide

Morgante

( https:// physics. stackexchange. com/ users/ 201862/ davide-morgante) ,

Simple

Explanation for Feynman Diagrams, URL (version: 2020-08-30): Retrieved on July 4,
2021,https://physics.stackexchange.com/q/576445
Research on quantum time travel is still underway. However, Anton Zeilinger, an
Austrian quantum physicist who received the Inaugural Isaac Newton Medal of the
Institute of Physics (UK) for "his pioneering conceptual and experimental contributions
to the foundations of quantum physics, which have become the cornerstone for the
rapidly-evolving field of quantum information.”, gave his remarks that quantum
mechanics can mimic an influence of future actions on past events. This phenomenon
was also discussed in Ma et al. (2012).
According to the famous words of Albert Einstein, the effects of
quantum entanglement appear as "spooky action at a distance." The
recent experiment has gone one remarkable step further. "Within a naïve
classical world view, quantum mechanics can even mimic an influence
of future actions on past events," says Anton Zeilinger.
University of Vienna (2012)
Zeilinger was also quoted in Hameroff (2012, P.9) to supportthe backward time effect.
This phenomenon will be actively involved in the implications of ORCH OR by
Hameroff and discussed in chapter IV.
This discussion is just a brief introduction to the main phenomena of quantum
mechanics. There are many other quantum phenomena that puzzle scientists and
philosophers alike. There is also a theory of the quantum multiple worlds hypotheses.
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When a superposition collapses, and one state has resulted here, the alternate state still
exists but, in another realm,(existence), which led to a multiple worlds theory. The
result of a quantum collapse in quantum mechanics is generally found to be random or
probabilistic, which also led to the debate against determinism. This idea is also against
Einstein’s thoughts. In Einstein’s words to one of the fathers of quantum mechanics,
Max Born, in a letter in 1926, it was said, “God does not play dice with the Universe.”
“Bell’s theorem shows that no theory that satisfies the conditions
imposed can reproduce the probabilistic predictions of quantum
mechanics under all circumstances.”
(Myrvold, Genovese, and Shimony, 2020)
Quantum mechanics thus shows that absolute determinism is inconsistent with its laws.
We will examine why Quantum mechanics have anything to do with this research
and mental causation in the later sections of this Chapter and Chapter IV.
There are also other quantum applications and theories, including quantum tunneling,
quantum radar, quantum cryptography, quantum teleportation, quantum gravity,
quantum field theory, quantum computing, quantum chemistry, quantum optics, etc.
Section 3.1.3 The Measurement problem – The Heisenberg Uncertainty principle
Quantummechanics lets us deal with probabilities rather than certainties. The
Heisenberg Uncertainty principle formulated by Werner Heisenberg, Nobel prize
winner, states that the uncertainty of knowing the momentum and position of an
electron (or particle) simultaneouslyis always greater than zero. He provided an
equation and demonstrated his argument. The conclusion is that we can never

97

simultaneously know the exact position and the exact momentum of the object we are
measuring. There is always a trade-off when we make a measurement of a particular
feature while affecting the other feature. In this case, it is the momentum and position of
a particle. The way to measure a particle's position (electron) is to let a photon shine on
the particle and reflect it to provide the information. However, the particle is
microscopic, and therefore the wavelength of the photon needs to be much shorter,
which increases its energy. This high-energy wavelength photon which is needed to
reflect, affects the position of the measuring particle itself. This phenomenon meant that
the act of measuring a particle’s position changes its speed.
A quantum object is both a wave and a particle. We can measure its momentum and
position but in the form of probability. We can never precisely know its momentum and
position at the same time. If we attempt to increase the probability of measuring the
position, we will lose the probability of knowing the wavelength. Vice versa, when we
increase the probability of knowing the momentum, we lose the knowledge of its
position. Therefore, the Heisenberg ‘uncertainty’ principle stops us from having
complete knowledge of the underlying molecular activities, and we cannot predict the
exact behavior (momentum and position) of a particle. This affects the theory of
determinism as well as forms a theory of probabilism. This is related to the concept of
Free will. Even if something is uncertain and not predictable, it might nevertheless be in
accord with natural laws and therefore determined. As Libet (1999) stated
First, it may be pointed out that free choices or acts are not predictable,
even if they should be completely determined. The ‘uncertainty
principle’ of Heisenberg precludes our having a complete knowledge of
the underlying molecular activities. Quantum mechanics forces us to deal
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with probabilities rather than with certainties of events. And, in chaos
theory, a random event may shift the behaviour of a whole system, in a
way that was not predictable. However, even if events are not predictable
in practice, they might nevertheless be in accord with natural laws and
therefore determined.
Libet (1999, P.55)
Section3.2 Brief Introduction to ORCH OR Theory for Consciousness and its
background.
Roger Penrose, a celebrated mathematician as well as a world-renowned Nobel-prize
winning University of Oxford physicist, and Stuart Hameroff, a brain researcher
professor of psychology as well as an anesthesiologist, published research in the ’90s to
suggest a theory that quantum mechanics occurs in the brain. That theory is called
ORCH OR theory (Orchestrated Objective Reduction Theory).

In the first attempt, they tried to explain the theory and model for consciousness in
the brain. The scope of what exactly is consciousness, the famous hard problem of
consciousness by David Chalmers (1996), is discussed earlier. (See Section 2.1.3)
Penrose explains consciousness as follows:

Consciousness

implies

awareness: the

subjective,

phenomenal

experience of internal and external worlds. Consciousness also implies a
sense of self, feelings, choice, control of voluntary behavior, memory,
thought, language, and (for example, when we close our eyes or
meditate) internally generated images and geometric patterns. However,
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what consciousness actually remains unknown. Our views of reality, of
the universe, of ourselves depend on consciousness. Consciousness
defines our existence.

(Hameroff &Penrose, 2014, P.1).

ORCH OR theory has been a notable theory for the past twenty years. Penrose and
Hameroff pointed out that most scientists stop at the switching of neurons (synapses),
and they do not go further than that. They stopped at the macro level. Hameroff raised
some important counter-examples against consciousness arising from synapses, one
regarding single-cell organisms and the other regarding the effect of general anesthetic
gases on the brain, which stops the flow of consciousness.
A Single-cell organism like “PARAMECIUM” learn, reproduce, digest, flee from harm,
solve tasks, find mate, etc. It does it without a synapse or a neuron. Of course, this does
not mean that we are confident that paramecium experiences consciousness. However, it
can definitely provide an account of responses (to the situation) and a form of a thinking
process without a neuron or synapse. Therefore, he believed that we have to look deeper
inside the neurons.
Hameroff is a professional anesthesiologist and a professor of anesthesiology
researching anesthesia and how it affects the brain. He claims from many empirical tests
that anesthesia affects the microtubules and causes tubulin (a part of microtubules) to
disperse dipoles necessary for consciousness (Hameroff, 1998,2006).This understanding
led him to think that consciousness has something to do with the functions of these
tubulins.
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Before going any further, the researcher will briefly introducethe basic information of
neurons necessary to understand ORCH OR theory.
The neuronal cell contains the microtubules, which are made up of tubulins (4nm dimer)
which ORCH OR suggests that it is operating using Quantum Mechanics. Figure
3.4below shows the neuron cell. In the figure below, we will look at the dendrite part of
the neuron cell in Figure 3.5. We can see that there is a network of microtubules in
Figure 3.5. The following figure shows the microtubules made of tubulin in two
different states(Figure 3.6). At the same time, the following figure shows tubulin and its
polarity. (Figure 3.7). Figure 3.7 also shows the tubulin state and its polarity when
anesthetized.

Figure 3.4 – A Neuron Cell.
Image from SEER Training Modules, NERVOUS TISSUE. U. S. National Institutes of
Health,

National

Cancer

Institute. Retrieved

<https://training.seer.cancer.gov/>.

on

10th

September

2021
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Figure 3.5 – The dendrite of the neuron
containing significant Microtubules. Image from Hameroff and Penrose (2014, P.42)

Figure

3.6 – Microtubules

in

different states. Image from Hameroff and Penrose (2014, P.44)

Figure 3.7 – Tubulins in different
states. Image from Hameroff and Penrose (2014, P.47)
ORCH OR explains that the physical brain consists of roughly 100 billion neurons.
Each neuron has thousands of microtubules that are made up of tubulin (protein dimer).
Each neuron is said to have a billion tubulins. Each tubulin is measured roughly at 4nm.
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So, a general brain consists of roughly 10^19 Tubulins. The operation of tubulin is like
a diode in a chip that acts like a switch - “on or off” or “1 or 0”. The speed at which it is
operating is at 10^7 cycles per second or 10,000,000 Hertz (frequency). However, due
to its physical nature of being a small size (4 nanometers), it is said to be operating at
the quantum level using quantum mechanics. (Hameroff& Penrose, 1996a)
Roger Penrose derived that the quantum collapse of a wave function generates
conscious moments. The details of ORCH OR theory are full of scientific
jargon,biological details of the neurons, and physics beyond the scope of this research.
We will look at the conclusions of the theory and proceed further. Penrose proposed
something opposite to quantum theory regarding consciousness. In general, quantum
theorists agree that conscious observers or consciousness causes the wavefunction to
collapse. Instead, Penrose proposed that quantum collapses cause proto-consciousness
(the basic fundamental unit of consciousness) using non-computability by appealing to
Gödel’s theorem. Penrose presents the discussion that links the mind and quantum
mechanics in his 1989 and 1994 books. See Penrose (1989, 1994).
Roger Penrose and Stuart Hameroff published research “Orchestrated reduction of
quantum coherence in brain microtubules: a model for consciousness” in 1996 and later
reviewed it in the 2014 paper “Consciousness in the universe: A review of the ‘ORCH
OR’ theory.” Hameroff also explained that consciousness comes in the form of discrete
moments 10. This idea is similar to the doctrine of “specious present” from William
James (1890), who explained that we experience the present moment in a nonzero
10

Hameroff explained in his paper that consciousness comes in the form of discrete moments, as was also
claimed by ancient Buddhism. Buddhist texts explain consciousness is momentary collections of mental
phenomena and they will perish as soon as they arise. They are unconnected and impermanent. The
Sarvaastivaadins also quantify the frequency of conscious moments at 6,480,000 ‘moments’ in twentyfour hours. This is at 75Hz that can be tested or measured in the modern gamma synchrony EEG (Von
Rospatt,1995).
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duration. This discussion was taken in many directions, but we can considerthat what
things seem/appear and what they actually are might not be the same. In other words,
we experience consciousness in a motion but not the present static moment. ORCH OR
theory has the capabilities to explain manyphenomena for brain activity involving
mathematics, biology, and physics. In summary, Hameroff and Penrose tried to show
that the tubulin is in superposition until it collapses and goes through a quantum state
reduction which Penrose termed as objective reduction “OR.”
The OR process is considered to occur when quantum superpositions
between such slightly differing space–times take place, differing from
one another by an integrated space-time measure which compares with
the fundamental and tremendously tiny Planck(4-volume) scale of spacetime geometry.
Penrose & Hameroff (2014, P.53)
The collapse is linked to conscious moments after the quantum computations are
orchestrated by synaptic input and memory, thus, orchestrated objective reduction
“ORCH OR.” It received a lot of negative feedback, criticisms, and experiments to
disprove this theory. However, Penrose and Hameroff came out to defend their theory.
They published a paper “Reply to seven commentaries on “Consciousness in the
universe: A review of the ‘ORCH OR’ theory” in 2014 as well.
We will not argue their results, concerns, or even the quantum phenomena in this
research. 11 We will take their word for it and assume their conclusion is coherent, but
10

11

Some people have raised empirical objections to ORCH OR Theory over the years as well as
philosophical arguments, See Tegmark (2000), Jumper and Scholes (2014) and Chopra (2014). Hameroff
and Penrose came out to provide a response to the commentaries and the concerns in “Reply to seven
commentaries on “Consciousness in the universe: Review of the ‘Orch OR’ theory” ( 2014). Also See
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we will focus on the implications of this theory. It is fascinating and can provide
tremendous philosophical insight into mental causation and the debate of free will (for
the non-compatibilist) if the ORCH OR theory is true. There is support for this theory as
well as concerns which we will not cover in this research. However, for more details,
see Hameroff and Penrose (1996a, 2012, 2014). Penrose and Hameroff published
‘Reply to the seven commentaries on “Consciousness in the Universe: Review of the
‘ORCH OR’ theory” (2014) to respond to the criticisms and provide counterargumentswhileappealing to support from scientists and test results to argue for the
theory.
Section 3.3 Implications of ORCH OR Theory according to Hameroff
Thissection is where we get to the backward-time referral as an implication of
ORCH OR’s theory. Suppose quantum mechanics are occurring in the brain. In that
case, there is a possibility that quantum time travel can be occurring to account for the
results from Libet backward-time effect’s claims for real-time subjective experience.
Hameroff went further to claim that real-time conscious actions can be occurring. This
claim can lead to what he termed “rescuing” free will from being illusory. This
phenomenon is significant for philosophy of mind, and the researcher thinks it should
not be disregarded easily. Hameroff is a scientist, and he did not write philosophical
research. It is the job of philosophers to take a deeper look into empirical results and
scientific research, which considers furthering the understanding of the nature of the
mind-body problem. Hameroff summed his claim as the following

(Sahu, Ghosh, Fujita & Bandyopadhyay, 2014). Hameroff also appeal to Henry Stapp viewing the
universe as a single quantum wave function (Stapp, 1993), Whitehead’s “Occasion of Experience” (1929,
1933), etc. Hameroff responded with research that quantum phenomena are demonstrated in plant
proteins for photosynthesis (Engel, et al, 2007), in bird brain for navigation (quantum compass) (Gauger
et al, 2011), Sense of Smell (Turin, 1996) and DNA (Rieper et al, 2011).
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The Penrose-Hameroff “ORCH OR” identifies conscious moment
with quantum computations in microtubules inside brain neurons. For
Example, 40/s in concert with Gamma Synchrony EEG. Microtubules
organize neuronal interiors and regulate synapses. In ORCH OR,
Microtubule quantum computations occur in integration phases in
dendrites and cell bodies of integrate-and-fire brain neurons connected
and synchronized by gap junctions, allowing entanglement of
microtubules among many neurons. Quantum computations in entangled
microtubules are terminated by Penrose's“objective reduction (OR).” A
proposal for quantum state reduction and conscious moment linked them
to fundamental spacetime geometry. Each OR Reduction selects
microtubule states which can trigger axonal firings and control behavior.
The quantum computations are “orchestrated” by synaptic inputs and
memory (thus “ORCH OR”). If correct, ORCH OR can account for the
conscious causal agency. ORCH OR can cause temporal non-locality,
sending quantum information backward in classical time, enabling
conscious control of behavior.
(Hameroff, 2012, P.12)
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An ORCH OR moment is shown schematically in the figure below. (Figure 3.8)

Figure 3.8Image from Hameroff and Penrose
(2014, P.60)
The top panel shows microtubule automata with (gray) superposition EG
increasing over a period up to time τ, evolving deterministically and
algorithmically by the Schrödinger equation (U) until a threshold for OR
by τ=h/EG is reached, at which time ORCH OR occurs, accompanied by
a moment of conscious experience. In the ‘beat frequency’ modification
of this proposal, these ORCH OR events could occur on a faster time
scale, for example, in megahertz. Their far slower beat frequencies might
then constitute conscious moments. The particular selection of conscious
perceptions and choices would, according to standard quantum theory,
involve an entirely random process, but according to ORCH OR,
the(objective) reduction could act to select specific states in accordance
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with some non-computational new physics (in line with suggestions
made in Penrose approach (1989,1994). 12
11

Penrose and Hameroff (2014, P.59)
Hameroff and Penrosestated that conscious moments are to be identified with quantum
computations in the microtubule. A quantum event is a physical event, buta resulting
conscious moment is a mental event.It is an assumption made by Roger Penrose himself
in his book. It is not to be taken lightly, and one should understand his premises and
arguments before dismissing them. Therefore, quantum computation can be giving rise
to consciousness in the form of a discrete conscious moment. However, Hameroff and
Penrose did not relate the conscious causal agency (conscious intent and mental
causation) from the conscious moment. A conscious moment here becomes generic and
acausal. Thisis like a discrete moment of consciousness as a result of quantum
computation and quantum collapse. This is different from constant directionality and
intention. Their 2014 paper explains how the termination of OR leads to the influence of
controlling conscious behavior.
The most logical strategic site for coherent microtubule ORCH OR and
consciousness is in post-synaptic dendrites and soma (in which
microtubules are uniquely arrayed and stabilized) during integration
phases in integrate-and-fire brain neurons. Synaptic inputs could
‘orchestrate’ tubulin states governed by quantum dipoles, leading to
tubulin superposition in vast numbers of microtubules all involved
quantum-coherently together in a large-scale quantum state, where
12

Penrose R. The emperor’s new mind: concerning computers, minds, and the laws of physics. Oxford:
Oxford University Press; 1989.
Penrose R. Shadows of the mind: an approach to the missing science of consciousness. Oxford: Oxford
University Press; 1994.
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entanglement and quantum computation takes place during integration.
The termination, by OR, of this orchestrated quantum computational at
the end of integration phases would select microtubule states which
could then influence and regulate axonal firings, thus controlling
conscious behavior.
Penrose & Hameroff (2014, P.58)
Hameroff’s 2012 article explains and argues for ORCH OR to be a possible account for
real-time conscious causal agency, which can save consciousness and mental causation
be an epiphenomenal illusion.
Penrose OR (and ORCH OR) invokes non-computable influences
from information embedded in spacetime geometry, potentially avoiding
algorithmic determinism. In summary, ORCH OR can account for realtime conscious causal agency, avoiding the need for consciousness to be
seen as an epiphenomenal illusion. ORCH OR can rescue conscious free
will.
Hameroff (2012, P.1)
This term ‘non-computable influences’ and ‘conscious causal agency’ is where,
according to the researcher’s interpretation, Hameroff implies that there is fundamental
mental causation where it is ‘over and above’ the physical, however, embedded in its
space-time geometry. We will discuss more on this ChapterIV.
Section 3.3.1 Backward-time Effect
Brief overview to Backward Time Referral and Late Arrival of Consciousness
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Hameroff (2012) presented three lines of evidence for backward time effects.
Several experiments show that consciousness comes too late, and unconscious brain
processes have already responded to the input before the subject is aware. This shows
that we act non-consciously and have subsequent false memories of conscious action,
which cast consciousness as epiphenomenal or illusory. This may be as Thomas Henry
Huxley said that we are “merely helpless spectators.” (Huxley, 1893/1986). Let us look
at Dennett’s theory before we continue further. Hameroff described Dennett multiple
drafts model as below
To account for this paradox, Dennett (1991); (cf. Dennettand
Kinsbourne,1992) described real-time conscious perception and action as
retrospective construction, as illusion. His multiple drafts model
proposed sensory inputs and cognitive processing produced tentative
contents under continual revision, with the definitive, final edition only
inserted

into

memory,

overriding

previous

drafts

(“OrwellianRevisionism” after George Orwell’s fictional, retroactive
“Ministry of Truth” in the novel 1984). Perceptions are edited and
revised over hundreds of milliseconds, a final version inserted into
memory. In this view (more or less the standard in modern philosophy
and neuroscience), the brain retrospectively creates content or judgment,
e.g., of real-time conscious control which is recorded in memory as
veridical truth. In other words, we act non-consciously in real-time, but
then falsely remember acting consciously. Consciousness, in this view, is
an epiphenomenal illusion occurring after-the-fact. We are living in the
past.
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Hameroff (2012, P.6)
However, with backward-time, it can be viewed differently.There isa comparison
example of the “color phi phenomenon” effect made(Kolers and Van Grunau,1976),
In brief, the “color phi phenomenon” shows that the brain fills in the gap over a
short period after seeing a red dot on the left of the screen disappear and appear on the
right side of the screen as a green dot. The subject reports seeing the red dot move to the
right while changing the color to green in the center. Dennett’s stated that the brain
creates a draft and then inserts it into memory to explain how the observer saw the green
in the center before actually seeing the green (Dennett, 1991) (Dennett and Kinsbourne,
1992).This can be seen in the illustration below (Figure 3.9). However, Hameroff stated
that Quantum's explanation using temporal non-locality and backward time referral
enables constructive “filling in” from the future brain activity, allowing real-time
conscious perception. (Hameroff, 2012).

Figure 3.9 Image from Hameroff (2012, P.7)

Also, the observation from Gray (2004) regarding the speed of the tennis ball after a
serve mentioned in the introduction should be considered as it is an excellent example
of this theory. Hameroff further provides three different lines of evidence for the
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backward-time referral. This is discussed in the next section. The backward-time effect
is also known as retro-causality, in which the future can influence past events.Retrocorrelation is another term used by Hameroff in his interviews. He points out that the
present conscious state can correlate with the past physical brain state to provide the
results of the present conscious state. Next, we will look at the three lines of evidence
Hameroff pointed out in his article (2012, P.7-9).
Section 3.3.2 Three lines of evidence for Backward-time Referral
Section 3.3.2.1 Libet’s “Open Brain” Sensory experiment
Libet’s “Open Brain” Sensory experiment is different from the volitional studies that
Libet is famous for. This experiment is regarding the studies of conscious sensory
experience in awake, talking patients undergoing brain surgery with local anesthesia.
(Libet,1979). With Libet’s neurosurgical colleagues, he was able to stimulate and
measure specific parts of the cortex corresponding to the skin of the hand. He stimulated
the skin on the hand and recorded the brain activity. In which the result was an evoked
potential spiked at 30ms and followed with a few hundred milliseconds (500 ms) of
“neuronal adequacy” or “prolonged electrical activity.”

The subject reported the

conscious experience of the stimulus at 30 ms. Later he stimulated the brain cortex,
which corresponded to the hand, and recorded the brain activity. The subject did not
have a conscious experience; this is shown in Figure 3.10. He then increased the
duration in stimulating the brain, and the subject reported conscious experience after
500 ms. Libet concluded that for the subject to have conscious experience, there is a
need for 500ms of “neuronal adequacy” and evoked potential, even though the
“neuronal adequacy occurs after the conscious experience. Libet further concluded that
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subjective information is referred backward in time from the time of neuronal adequacy
to the time of the evoked potential. This is displayed in Figure 3.11, provided by
Hameroff. Libet was disbelieved and ridiculed (Churchland,1981; Pockett, 2002) but
never refuted. (Libet, 2002, 2003) This is the first line of evidence for the backwardtime effect provided by Hameroff.

Figure 3.10 Image from
Hameroff (2012, P.8)

Figure 3.11 Image from
Hameroff (2012, P.8)
Section 3.3.2.2 Presentiment
Presentiment is a study and research mostly done in parapsychology and para
psychophysiology. However, the experiment, after being repeated many times by many
sources, reported an exciting observation. The most well-known experiment for
presentiment is done by Radin(2004) and Bierman& Radin(1997), who uses
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electrodermal activity to measure skin impedances (usually at the finger). The skin
impedancesare used to measure the emotional response. As expected, showing the
subject disturbing, violent, or emotional photographs resulted in a higher response than
when compared to the less emotional general calming image. However, after wellcontrolled studies showing randomly generated images, the result is that the high
response from emotional images, compared to non-emotional ones, occurs half a second
to two seconds before the image appeared. They termed the effect pre-sentiment
because the subjects were not consciously aware of the emotional feelings. They
concluded that non-conscious emotional sentiment appeared to be referred backward in
time. (Bierman and Radin, 1997; Radin, 2004). This study was published in the
parapsychology literature.
Section 3.3.2.3 Delayed Choice Quantum Eraser Experiments
This experiment is somewhat complicated, and knowledge of quantum mechanics is
necessary to interpret the procedure. In the “double-slit experiment,” photons (a
quantum entity) can behave as either waves or particles, depending on the method
chosen to measure them. If we measure the “which path” before, then the photon will
act as a particle and produce a clumped pattern on the recording screen. On the other
hand, if we do not measure, then the photon will act as a wave and produce an
interference pattern on the recording screening. The act of measuring with a conscious
observer changes the result. Wheeler (1978) described a thought experiment in which
the measurement choice (by a conscious human observer) was delayed until after the
electron or other quantum entity passed through the slits, presumably as either wave or
particle. The observer's delayed-choice could retroactively influence the behavior of the
electrons, e.g., as waves or particles. The experiment (Delayed Choice Quantum Eraser)
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was eventually performed by Kim et al. (2000) and confirmed Wheeler's prediction;
conscious choices can affect previous events as long as the events had not been
consciously observed in between. (Hameroff, 2012, P. 9).
Also, Ashes Peres (2000) went a step further and proposed a thought experiment
called “delayed-choice entanglement swapping” which was tested (Ma et al.,2012) and
confirmed the expected results. The results show that the most conscious choice can
affect the results of prior measured but unobserved events. In simple words, future
events can change the past results. This is a form of backward-time effect. The “how” is
unexplained, but the results appear to show the phenomena. It is a strange phenomenon
in quantum mechanics, and it is something we should be considering further in
metaphysics about the sequence of causation. We will not look into the details of the
experiment but move forward with this assumption that there is a possibility for a
backward-time effect.
There is a theory called super-determinism 13 where the results are the way they are
because it is predetermined. Knowing what the measurement settings will be inadvanced, the results are determined to be the way they are. This knowledge can
account for all quantum entanglement results and make conscious choice irrelevant; this
seems absurd in the researcher’s view of the universe. However, Super-determinism
cannot be ruled out empirically.
Section 3.4Fitting the Implication of ORCH OR Theory into in Philosophy
Perspective and the Philosophical Debate of the Mental Causation

13

See Baas & Le Bihan (2020). What does the world look like according to superdeterminism?.
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Let us take this back to metaphysics and philosophical debate about mental
causation. From Hameroff’s claim, conscious intent signifies a conscious choice, which
is a causal mental event in the researcher’s view. The consciousness of a thought
implies awareness of a mental state; hence it can be considered a conscious mental state.
An intent, however, is a mental state that represents a commitment to carrying out an
action or actions in the future.(Bratman, 1987) It can be understood as a causal state or a
state with a purpose or direction. This is different from conscious mental state or being
conscious, which is linked with awareness without a causal direction. Hence, conscious
intent here translates to a conscious mental state that has a causal power alongside the
claim that it results from a ‘non-computable influence from information embedded in
spacetime geometry.’ Therefore, the researcher is inserting the assumption here that
Hameroff’s implications possibly posit fundamental mental causation. Hameroff also
stated that consciousness is intrinsic to the universe and acts like another basic
fundamental unit in the universe. This claim implies fundamental mental causation by
Hameroff. To explain this, let us look at the situation in more detail.
Hameroff points out that Conscious intent (conscious choice) travels back in time
(has a backward-time effect) to cause the past physical brain to act accordingly. In the
researcher’s interpretation, the sequence of events here is that the future mental state
causes the past physical state, which in turn causes the present physical effect.
Secondly, the future mental state is identified with physical quantum state reductions or
“collapses of the wave function” when it reaches a threshold. The researcher deciphers
that the future mental state is dependent on the future physical state through the
quantum phenomenon. This is in synchrony with Grounding Physicalism (Section 2.2.4)
discussed in the next Chapter.
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In summary, the present physical state (P1) results in a mental state(M1) which in turn
causes the past physical state(P’0) to cause the alternative future physical state (P’1).
This shows the relationship M1 is causing P’0 as a mental to physical state without a
physical cause in P’0 involved. This conflicts with the idea that the physical world is
causally closed and displays fundamental mental causation. This is something to be
considered seriously as this is a proposal that a physical effect does not have a physical
cause but instead a mental cause. However, both Hameroff and Penrose reject dualism
and take the point where consciousness can be explained in terms of ultimate physics
and mathematics; it is unclear what law governs it as it is not discovered yet with
current physics (Hameroff & Penrose, 1996b, 2014). They are physicalists.Certain
philosophical concepts can be integrated and help make their theory philosophically
plausible while maintaining a physicalistic approach to mental causation theory. We
will discuss this in more detail in Chapter IV. For more discussions on ORCH OR
theory and the relation between quantum mechanics with consciousness, see
Atmanspacher (2020).
CHAPTERIV –Mental Causation and The Quantum Theory of Mind
This research aims to consider these two topics and provide a relation for each other that
has not been discussed before. This research can be used for further discussions and
debates about free will, mental causation, and consciousness for the non-reductive
physicalists. This chapter will first connect the two previous chapters. Then, this
chapter will discuss this argument and attempt to relate Causal grounding and ORCH
OR theory’s Implication to possibly articulate the ontology of mental causation.(Section
4.1). The researcher will also extend the debate on causal grounding by defending the
Causal Grounding principle (Section 4.2). The principle of Causal Grounding argues
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that mental causation is efficacious and is not ‘over and above’ the physical by
appealing to a weaker type of overdetermination. The researcher will provide arguments
for Causal grounding by defending the arguments against Causal grounding raised by
Clark and Wildman (2018), including the argument on ontological innocence, argument
on narrow content, and argument on parsimony.
Next, the researcher will apply causal grounding to the backward time effect and
propose a possible scenario for mental causation involving both the backward time
effect from ORCH OR’s theory as well as causal grounding (Section 4.3).Then, in
Section 4.4, the researcher will express the implication of this research and possible
outcomes,including Grounding Free-Will for Non-compatibilist that endorses Nonreductive Physicalism. Next, the researcher aims to make Causal grounding for
Methodological Assumption (default view) using Schaffer’s Laser. This section will
discuss Schaffer’s laser in detail with illustration and apply it to this study. Finally, the
researcher will point out the contribution of this research and the future of the research.
Section 4.1 Defending Causal grounding against the Implications of ORCH OR
Theory
As we learned in the previous chapters (Chapter II and III),Causal grounding
impliesthat Mental Causation is Grounded in Physical Grounds, which provides the
efficacy to mental causation. In contrast, ORCH OR theory implies that Conscious Free
Will (through Mental Causation) results from quantum collapse using non-computable
influences from information embedded in spacetime geometry.The term “noncomputable influences from information embedded in spacetime geometry” is vague
and unclear. However, it partly implies that there is an extra entity(sources of internal
force or ‘consciousness’) that gives rise to the subjective consciousness and conscious
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control of the will(intent).This also leads to mental causation to be ungrounded and
fundamental in itself as it is external to the physical causation. This gives mental
causation to be a cause in itself without being grounded in the physical grounds.
Therefore, if causal grounding and grounding physicalism are true, then Hameroff’s
ORCH OR theory’s implications for backward-time effect for rescuing conscious free
will are false. The argument here is not against ORCH OR theory but the fundamental
ungrounded mental cause and effect. This relates to mental events. Whether it is Mental
Causation or the Mental States, if it is not grounded in physical grounds, then it is
fundamental and can be an independent cause. In other words, Hameroff’s ORCH OR
theory’s implication for rescuing free-will(2012) must deny Causal grounding. The
researcher argues for Causal grounding and against ungrounded mental causation.
Scientists argue that quantum information, including quantum waves, is anobjective
physical entity (although some consider it representational) (Paty, M.,1999;Born, M.,
1927;D.P. DiVincenzo, D. Loss, 1998). There is also the discussion of the physical
closure(Crane, 1992; Kim, 2005) or completeness of the physical(Crane 1995, 2001),
which states
The Completeness of the Physical: Every physical effect has a sufficient
physical cause.
Therefore, according to the theories mentioned above, if Mental causation is to be
efficacious for the physical effect while keeping the completeness of the physical and
quantum waves’ physicality, then the information which is backward referred to in time
is required to be physical. Therefore, if mental causation is fundamental and
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ungrounded, the physical effect cannot occur as per ORCH OR theory unless we have
not discovered the extra dimensions of physical-mental reality. 14
13

As we have understood Grounding Physicalism and Causal Grounding from chapter
II, Mental states are fully grounded by the physical grounds. If mental causation is
efficacious, it must be causally grounded in the physical grounds to avoid strong
overdetermination. This cannot be done if the mental causation is ungrounded,
fundamental, metaphysically independent, and causally independent. The researcher
poses a further question against fundamental mental causation, “what is it that thinks or
processes information? If it is the brain, then can the mind also process information by
itself, or does it depend further on the brain and so on?” This question might seem
naïve, but ultimately, the researcher is just pointing out that mental causation is not
fundamental but grounded in the physical grounds.It does not add anything to the
physical grounds.It is ontologically innocent and nothing ‘over and above,’
The researcher will provide arguments for causal grounding in the next section. The
argument on Parsimony will be discussed as well. The theoretical cost is high here, but
the alternative is even more. The researcher argues that it is worth the cost and,as a
result of this, suggestsresearchers do their duty to provide a discount and cut the cost
down to a more straightforward explanation and thesis.
Section 4.2 Arguments for and against Causal Grounding

14

Neutral Monism was proposed to be the solution to the mind-body problem. It briefly explains reality or
neutral entities that exist in both material entities and mental entities. Discussing this view would take us
beyond the scope of this dissertation.
See Stubenberg, Leopold ( 2018), "Neutral Monism", The Stanford Encyclopedia of Philosophy (Fall
2018 Edition), Edward N. Zalta (ed.), URL = <https://plato.stanford.edu/archives/fall2018/entries/neutralmonism/>
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There are multiple views and arguments for and against Causal Grounding. However,
we should note that one of the benefits of causal grounding is the solution to the
exclusion problem and the possible scenario to explain the mind-body problem. Causal
grounding principle might not be able to provide a solution to some of the ‘hard
problems of consciousness,’ but it does give a path to understand mental causation
better.
Mostly, the arguments against Causal grounding have been from externalism and
external facts about the mental states. However, Clark and Wildman (2018) argue that
the Causal grounding principle is undermotivated and subject to plausible
counterexamples.
These counterexamples rely on the idea that some mental states are
grounded by facts that are external to the mental state’s bearer – mental
states that are “not fully grounded by “going on in our heads” but also
require external factors to be included in their ground.”
(Clark and Wildman, 2018, P.7).
Therefore, Clark and Wildman argue that Causal grounding is incompatible with
externalist theories of mind. They concluded that it remains unclear whether Causal
grounding can be appealed to in a plausible response to the exclusion argument.
We have discussed Grounding Physicalism. This section will provide an argument for
Causal Grounding by arguing for the ontological innocence of mental causation, which
is being grounded in the physical grounds without having anything ‘over and above.’
Another argument includes the argument for narrow content (extreme internalism)
where mental facts are fully grounded. This can provide grounding physicalism and
mental causation (the link between mental efficacies and physical effects), the link it
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needs, which is the aim of the Causal Grounding principle.The goal here is to argue for
the Causal Grounding principle. The researcher will not be defending grounding
physicalism. For literature on Grounding Physicalism, See Kroedel & Schulz (2016),
Stoljar (2021) and Kofi (2017). Finally, the researcher will argue on parsimony based
on theoretical cost and the worth of the price. Clark and Wildman (2018) suggested that
the theoretical costs are substantial.
4.2.1

Argument on Ontological Innocence of mental causation

Causal Grounding places mental causation in grounding physicalism without
exclusion. Grounding physicalism implies that all mental events are grounded in
physical grounds. The question, therefore, is raised whether mental events add anything
more? Is it ‘ontologically innocent’? Following Schaffer, he argued that grounded
entities are ontologically innocent and do not add anything ontologically. Paul Audi
(2012a, Page 2) pointed out against this claim and assert that the grounded is as real as
that which grounds it.Therefore, it iscontroversial regarding the ontological innocence
of the grounded entity. Ontological innocence is a term to explain that an entity or
property does not add anything to the event's ontology. Causal Grounding is essential
and useful because it points out that the mental event is not supernatural or dualistic but
fully grounded in the physical. This assists the physical causation not to let it be
incomplete. If mental events do not add anything to the physical, then the closed-loop
completeness of the physical, conservative laws remain coherent. At the same time, the
oppositewould violate the problems mentioned in Section 2.1 (Problems of
Fundamental Mental Causation).
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By applying it to grounding theory, the grounded entity does not cost anything more
apart from additional commitments; Jonathan Schaffer (2014) stated
Derivative entities are an ‘ontological free lunch’, in the sense that they
are genuinely new and distinct entities but they cost nothing by measure
of economy …. Derivative entities are additional commitments, but they
cost nothing. More precisely: derivative entities cost nothing further,
beyond the cost incurred for positing their fundamental grounds.
Jonathan Schaffer (2015, p.647-648)
Schaffer agrees that grounded entities enjoy ontological free lunch. Jonathan Barker
(2020) concluded on what Schaffer expressed as
For Schaffer, grounded entities are an ‘ontological free lunch’—
that

is,

they

are

ontologically

innocent—because

ontological

commitment to a grounded entity costs nothing more by way of
theoretical parsimony or economy than the cost of ontological
commitment to their fundamental grounds.
Jonathan Barker (2020, P.1)
Kit Fine (2001) expressed that the grounded entities consist of nothing more than its
grounds. Fine stated
All that is properly implied by the statement of (metaphysical) ground
itself is that there is no stricter or fuller account of that in virtue of which
the [grounded] holds. If there is a gap between the grounds and what is
grounded, then it is not an explanatory gap.
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Kit Fine (2012, p.39)
There is a difference between Schaffer and Fine in terms of grounding and causation.
See discussions in Schaffer (2005). From the above, we can express this in the form of
Grounding physicalism, where the grounded entity being the mental events is
ontologically innocent, and it costs nothing more.
Clark and Wildman (2018) argue that even if the mental events are grounded in
physical events, it does not automatically follow that mental causation is physically
grounded as well. This is what they stated
For one, the grounding relation, intimate as it is, is not the identity
relation (or the relation of conceptual analysis), and it remains unclear
whether the claim that X is grounded by Y renders X ‘ontologically
innocent’ in a relevant sense (for a sceptical voice on the matter, see
Audi 2012: p. 708).
Furthermore, even if mental events are ontologically innocent, this is
not enough to secure the ontological innocence of the causal relations
into which those mental events enter. Even if mental events are grounded
in physical events, it doesn’t automatically follow that mental causation
is. If mental event m is grounded in physical event p, it doesn’t
automatically follow that m’s causing some event, e, is physically
grounded, nor does it follow that m’s causing e doesn’t require the
addition of something ontologically significant. Worries about parsimony
apply not only to events, but also to the causal relations into which they
enter. Consequently, non-reductive physicalists have to tell us why
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mental causation is ontologically innocent, why it adds nothing
ontologically significant.
Clark and Wildman (2018, p.4-5)
Therefore, the researcher will argue that mental causation is grounded by physical
causation and is ontologically innocent – nothing over and above the physical causal
relations that ground it. The researcher raises the argument below, leading to both the
grounding of mental causation and its ontological innocence. The symbol ‘<’ denotes
‘grounds’.
(1) According to Grounding Physicalism, if some fact is grounded in others, then it is
ontologically innocent – the ontological cost associated with positing some entity
of fact is the cost of positing its fundamental grounds (assuming that there are
such), so derivative entities are an ontological free lunch
(2) Therefore, if mental causation is grounded by physical causation, mental causation
is ontologically innocent.
Then we can include the scenario for causal grounding further.
(3) If physical cause, PC, is the cause of Physical Effect, PE, and PC < MC, then MC
is the cause of PE.
(4) Because this is a case of Weak Overdetermination, MC is not excluded by PC.
This is illustrated below in a diagram (Figure 2.2)
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Figure 2.2 Diagram illustrated by the researcher
The researcher will demonstrate premise (2) in an analogy of software and hardware,
where the mental event is the software displayed and information coding/patterns
grounded in the hardware. The brain acts like the hardware containing the
microprocessor discs and graphics processing unit. See the Figure below (Fig. 2.3)

Figure 2.3 Diagram illustrated by the researcher
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In any instant of time, the display or the software, whether it is the operating system
or the application running at the moment, there is physical hardware causing it.
However, the software is distinct from the hardware. Hardware can exist without
software (for whatever purpose) but not the other way round, where software exists
metaphysically in the form of patterns and information without the hardware. Software
is grounded in hardware when the computer is running. At any given time, the software
displayed on the computer is grounded in the hardware. While the hardware is
processing, the information is addressed in the software; the physical causation is
happening at the hardware level. However, the software information is said to be the
cause of the final software information results, which is also grounded in the physical
hardware results.
The analogy can get complex quickly and has its flaws, but consider the essence of
the analogy to relate to the above premise (2) for mental causation. Then it will be able
to perform its purpose. Software is grounded in hardware, and the hardware (e.g., on
the USB) therefore is causing the hardware (e.g., computer) to perform the tasks for the
results (e.g., displaying a result on a calculator application software or a photo).
Alongside, the software display is also performing its task but at a higher level. This
also shows that the software displayed is ontologically innocent as the physical
hardware does not get anything added to it.
Before we continue, the researcher will remark on mental events where ‘events’
are instances of mental properties at a particular time. As Kroedel and Schulz put it
The problem of mental causation, like causal claims in general, is
typically formulated in terms of events. In order to bridge this gap, we
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shall assume that events are instances of properties at a certain time (and
with respect to a certain place and subject, if applicable).
Kroedel and Schulz (2016, p.4)
To summarize, Mental Event is a higher-level event. In contrast, a physical brain
event is a lower-level event.Any change in the lower-level event will have a change in
the higher-level event (accounting for headaches, pain, nausea, and so on).Physical
brain cause, therefore, implies mental cause (whether conscious or unconscious, high
intensity or low intensity). However, for any difference in the higher level, there is an
equivalent difference in the lower level as well. Therefore, no higher-level difference
can occur without the lower-level having a difference as well. This can be seen when
people intake hallucinogens, as well as steroids or adrenaline-boosting chemicals. This
is an assertion that the researcher is aiming to argue for Causal Grounding.
4.2.2

Argument on Narrow Content

A mental state can have meaning or content about something or the world.
According to externalists, content can depend on the actual external world as well as the
individual features. This may be called Broad content, while some mental content that is
intrinsic and does not depend on the external world is called Narrow Content. Brown
(2016) summarized
Narrow mental content is a kind of mental content that does not depend
on an individual's environment. Narrow content contrasts with “broad”or
“wide”content, which depends on features of the individual's
environment as well as on features of the individual. It is controversial
whether there is any such thing as narrow content. Assuming that there
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is, it is also controversial what sort of content it is, what its relation to
ordinary or “broad”content is, and how it is determined by the
individual's intrinsic properties.
Brown (2016)
The context of narrow content and broad content arguing against CG was
brought up by Clark and Wildman (2018). They argued that some mental states,
including belief states, are externalist. The externalist points out that mental states
depend on the external world and broad content mental states. If mental states depend
on the external world, then mental causation being grounded in the physical grounds is
false. They also appealed to factive mental states, which according to them, show that
the Causal Grounding theory is undermotivated or outright false. The researcher appeals
to Narrow Content to rebut this argument and provide support to causal grounding. If
the mental content is narrow, it can keep causal grounding consistent as well as
coherent. On the opposite side, causal grounding faces severe complications if the
mental content is broad and depends on external factors. As Clark and Wildman 2018,
p.10)wrote
We appealed to factive mental states to cast doubt on CG because such
states are very clearly externalist. But, as many philosophers have
argued, it is plausible that other kinds of mental state, including belief
states, are sometimes externalist. If we allow ourselves some (admittedly
contentious) externalist theses about mental content, the problem that we
used knowledge-states to illustrate proliferates to such an extent that the
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bullet-biting defence of CG threatens to undermine a very great deal of
our intuitive thought about mental causation.
Clark and Wildman (2018, p.10)
They appealed to Putnam’s twin earth thought experiment (1975) and Burge's
(1979,1989) example, which are classic defenses for the externalist account for content.
The example Clark and Wildman pointed out goes as follows
Consider a person who is familiar with aluminium but who lacks an
account of aluminium that would enable him to distinguish it from all
other actual or possible metals. He is able to think about aluminium,
despite his lack of theoretical knowledge on the matter. For example, his
belief that aluminium is lighter than lead concerns aluminium, as
opposed to an imaginary superficially identical but chemically different
metal twaluminium. This is not because he is able to distinguish the two
metals. It is about aluminium because he happens to have encountered
aluminium in the world in which he lives; the external fact that he is in a
world containing aluminium and not twaluminium partly explains why
his beliefs are about aluminium and not twaluminium. In this way, his
aluminium beliefs are externalist; moreover, if externalism about
aluminium beliefs is warranted, it seems that a very large body of our
beliefs about the world will require an externalist treatment as well.
Whatever we say about knowledge states, it seems intuitively clear that
many of our beliefs are causally efficacious. Jimbo’s belief that a certain
chunk of metal is aluminium might cause him to say “aluminium” if
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somebody asks him to identify its chemical kind. But if this belief is
partly grounded by an expansive portion of Jimbo’s surrounding
environment, there is no reason at all to expect that the full grounds of
Jimbo’s belief will be hooked up to the effects of Jimbo’s belief in the
manner that CG predicts.
A narrow content belief in the vicinity of Jimbo’s belief that his chunk
is aluminium would be a belief whose content does not vary between
aluminium and twaluminium worlds. A narrow content surrogate for
Jimbo’s aluminium belief might be a belief that the chunk is a grey
metal, with such and such relevant additional properties. But, while this
narrow content belief may be causally efficacious in its own right, it is no
substitute for Jimbo’s belief that the chunk is aluminium. For all we have
said, Jimbo may not even have the narrow content belief in addition to
the wide-content one (for instance, he might lack the concept of
greyness). Moreover, aluminium-concerning beliefs that seem to have
effects that narrow content surrogates lack. If we want to causally
explain why Jimbo picked up a piece of aluminium, it is his aluminiumconcerning beliefs and desires that we need to cite. Narrow content
beliefs and desires, being neutral between aluminium and twaluminium,
are not suitable for bringing about the effect that Jimbo picks up a lump
of aluminium: in the terminology of Yablo (1992).They are not
proportional to this effect, since in a twaluminium-infested twin world,
these beliefs and desires would result in Jimbo picking up a lump of
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twaluminium instead. In this sense, the narrow content beliefs are not
causally sufficient for the effect in question.
Clark and Wildman (2018, P.9-10)
This example from Clark and Wildman shows that narrow content is not suitable for
bringing about the effect. This brings narrow content beliefs to be not causally sufficient
for the effect. This leads to Causal Grounding being undermotivated, according to Clark
and Wildman. However, Clark and Wildman (2018) also pointed out that CG can be
defended by arguing for narrow content to be causally efficacious by appealing to Fodor
(1987). Clark and Wildman (2018, p. 9) stated
Philosophers sometimes contrast wide content beliefs, whose content
depends on features of the believer’s external environment, with narrow
content beliefs, whose contents do not so depend. With this distinction in
hand, defenders of CG might respond to the present objection by
following Fodor (1987) in only taking narrow content beliefs to be
causally efficacious. This ensures that the grounds for any given belief
will be local to the believer and so will be suitable for slotting into the
belief’s causal role (and likewise for other kinds of causally efficacious
mental states).
Clark and Wildman (2018, P.9)
The researcher will argue for Narrow Content further by appealing to an argument
from Kent Bach (1987, 1998) and Tim Crane (1991) and linking it to mental states
being grounded by the physical states. There are different points of view and therefore,
it is still controversial. Some are extreme internalistic where only narrow content exists.
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At the same time, some views are moderate internalist or moderate externalist in which
some mental states are both or can be one or the other.
Kent Bach (1998) stated that content is strictly internal properties and the dilemma
between external and internal is illusory. He describes the psychological content as
being the same whether the world outside is real or in the circumstances of ‘brain in a
vat scenario’. He also discussed the broad content, which he referred to as wide content.
Here is what he said
A central problem in philosophy is to explain, in a way consistent
with their causal efficacy, how mental states can represent states of
affairs in the world. Consider, for example, that wanting water and
thinking there is some in the tap can lead one to turn on the tap. The
contents of these mental states pertain to things in the world (water and
the tap), and yet it would seem that their causal efficacy should depend
solely on their internal characteristics, not on their external relations.
That is, a person could be in just those states, their perspective could be
just the same, and these mental states could play just the same
psychological roles, even if there were no water or tap for them to refer
to. However, certain arguments, based on some imaginative thought
experiments, have persuaded many philosophers that thought contents do
depend on external factors, both physical and social. A tempting solution
to this dilemma has been to suppose that there are two kinds of content,
wide and narrow. Wide content comprises the referential relations that
mental states (and their constituents) bear to things and their properties.
Narrow content comprises the determinants of psychological role.
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Philosophers have debated whether both notions of content are viable
and, if so, how they are connected.
(Kent Bach, 1998, p.1)
Contrary to what many philosophers have supposed, the mere fact that
the notion of content is connected with notions like reference and truth
conditions does not mean that content is external.
(Kent Bach, 1998, p.1)
Bach points out that contrary to what many philosophers have supposed, the notion of
content being connected with notions like reference and truth conditions does not
conclude that content is external (Bach,1998). Suppose the content is not external but
instead strictly internal. In that case, that could be that all mental states are strictly
internal, which allows mental states to be fully grounded in the physical states
regardless of the external properties. This is important as it refutes externalism for a
principle leading to mental causation that can provide a solution for the exclusion
argument and avoid epiphenomenalism.
Bach went further to analyze the two types of content in contrast to the experiments
raised by Putnam and Burge. Bach wrote
Burge is satisfied that there is only one kind of content, the externalist
kind revealed by the thought experiments and specified by 'that'-clauses
in attitude ascriptions, and that no other kind is needed
for psychology. Other philosophers, such as Loar (1988) and Block
(1986), accept the thought experiments but propose another kind of
content, narrow as opposed to wide, which captures the person's
subjective point of view and serves the purposes of psychological
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explanation. Narrow contents capture what earthlings and their Twin
Earth counterparts have in common, and explanations that ignore narrow
contents miss crucial generalizations. If so, what is narrow content and
how is it connected to wide content? Loar and Block take narrow content
to be a 'conceptual role', which is defined in terms of a concept's
inferential connections to other concepts. The main challenge for this
view is to find a non-arbitrary way of constraining the relevant
connections, so that each psychological state can turn out to possess a
determinate narrow content, and to explain how this constrains its truth
condition Another conception of narrow content, originated by White
(1982) and championed by Fodor (1987), is that narrow content is a
function from context to wide content. One challenge for this approach is
to define the operative notion of context and to specify narrow contents
informatively, rather than by abstraction from wide contents.
Kent Bach (1998, p.3)

Taking Tim Crane's (1991) approach refutes the twin earth experiment as a whole and
that the experiment itself is not sound. He then suggested that we are not forced to
choose or opt for either broad or narrow content. Crane wrote

My purpose in this paper is to dispute this consensus. The Putnam/
Burge arguments do not, I think, force us to opt for broad or narrow
mindedness. I will argue not only that their conclusions are
fundamentally opposed to crucial assumptions we are obliged to make
about causation and the causal role of mental states, but also that the
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arguments for these conclusions are unsound. There is no Twin Earth
problem of the kind Putnam, Burge and many others think there is. So
there is no need to respond to it with broad- or narrow-mindedness.

But here I shall return to Putnam's and Burge's original arguments, and
dispute them. My excuse for adding another paper to the already vast
literature is that if my arguments are right, they will help not just to
solve, but to dissolve the Twin Earth problem.

Crane (1991, P.1-2)

Crane goes further to articulate his argument regarding the Twin Earth Problem. See
Crane (1991, p.10-13) for his entire argument. 15 The researcher will not defend that
14

here. Nevertheless, the researcher will provide the summary that Crane has argued. This
will refute the problem of the Twin Earth problem and discard the broad content of a
mental state for now. This can allow the researcher to argue for the mental state being
narrow. Crane summarized
I conclude that Putnam's argument fails. If there are people in the know,
then the public meaning of my words can 'float free' of my concept, as
Putnam himself admits. But this does not prevent me and my Twin
having the same concept. But if no one is in the know, the concept
expressed on Earth and Twin Earth by 'water' applies to H20, XYZ, D20
and anything else that is — how shall we put it? — water.

1515

Crane (1991, P10-13) discusses his argument against the Twin Earth Problem and externalism in detail
which the researcher will not cover here. The researcher strongly agrees with Crane.
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(Crane, 1991, p.13)

John Searle (1983) also weighed in as he points out that the brain is all we have to
represent the world to ourselves. Here is what Searle said

The brain is all we have for the purpose of representing the world to
ourselves and everything we can use must be inside the brain. Each of
our beliefs must be possible for a being who is a brain in a vat because
each of us is precisely a brain in a vat; the vat is a skull and the
'messages' are coming in by way of impacts on the nervous system.

Searle (1983, p. 230)

Finally, Crane (1991) discusses the mental facts with physicalism and naturalism,
arguing that mental facts need to be reducible to physical facts.

It is worth saying that naturalism is not physicalism, the doctrine that
claims 'chemical facts, biological facts, psychological facts and
semantical facts are all explicable (in principle) in terms of physical
facts' (Field 1972, p. 357). To think that mental facts are part of the
natural world, and that they participate in causal interactions which may
be explained by laws, in no way entails that they must be reducible to or
'explicable in terms of physical facts. One can be a naturalist, and still
believe that theories can define their own laws and concepts in their own
terms, without them having to obtain a seal of approval from physics (see
Crane and Mellor 1990).
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Crane (1991, P.6)
Again, let us consider the computer analogy, but adding a digital camera or a scanner
is connected this time. Consider an image recognition software, OCR (optical character
recognition) software, to analyze the document and scan it for words to be recognized
by the software. Whatever the scanner reads according to the software, it has been
provided to recognize each character.It will do according to that, and it cannot do
otherwise. The letters ‘D’ and ‘O’ are very similar in some fonts; whatever the scanner
has recognized according to its nearest calculation, it will scan and decide accordingly.
Once it has been recorded, the data is fixed now, and it does not depend on any further
external factor once it is recorded as it has become data. Whether it is a ‘D’ or an ‘O’
after the scanning has happened, it being ‘ D’ or ‘O’ will not have any changes to the
data. The researcher argues that it is the same with the brain. Once the brain has
recorded the data, it does not depend on the outside (external) world to affect the mental
state, in this case, whether the metal is aluminium or twaluminium (Externalist’s
example). The brain will process and record information depending on its installed
software (experience and memory in the case of the brain). However, it can be updated,
cause errors, and so on. This is to argue that mental states in extreme internal and the
mental state has narrow content. Mental content cannot have broad content as that
would be more information from the outside world, which is not inside. There is much
discussion on this debate between externalism and internalism. See (Pappas, 2017;
Rowlands, Lau, and Deutsch, 2020). Whether the mental state assumes that the content
it holds is the truth (correct information) or not, that is not relevant.Like the information
scanned by the scanner, it can only recognize according to its hardware and software
(experience, memory, physical inputs, capabilities to recognize, and so on).

The
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researcher will close this argument with a remark from Segal (2000) in which he
described that externalist’s thought experiment is misdescribed and in need of updates.
Segal closes by briefly sketching his own view, that both folk and
scientific psychology, as actually practised, are at bottom internalist. On
this picture, externalists have misdescribed their own thoughtexperiments; not only does Burge’s Alf lack our arthritis-concept, but
Putnam’s prescientific Oscar also lacks our modern water-concept (ours
being a genuine natural kind concept tied to our belief water is H2O,
Oscars’s being a so-called motley concept keyed to merely superficial
features). So an adequate psychology cannot literally use our words
‘water’ and ‘arthritis’ to describe Alf’s and Oscar’s beliefs correctly.
Instead, it will need to introduce neoligisms like ‘dwater’ and
‘tharthristis’ to capture whatever concepts they do have, and the content
ascriptions made via ‘that’-clauses containing such terms will be narrow.
(E.g., ‘Dwater’ means (as we would say) waterlike substance, hence both
H20 and XYZ in its extension.)
Segal (2000, P. 1118)
4.2.3

Argument from Parsimony

Merriam-Webster (2021) describes ‘parsimony’ as ‘economy in the use of means to
an end; especially: economy of explanation in conformity with Occam's razor.’
In this regard, the simpler explanation, also known as ‘more cost-effective,’ is the
better assumption to take. We will discuss Occam’s razor in Chapter IV (Section 4.5);
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however, we will discuss the cost for Causal Grounding theory against the alternative
here.
Clark and Wildman (2018) suggested that there are substantial theoretical costs to
the approach for mental causation with causal grounding theory. Let us look at the
ledger from the side of Causal grounding. The theory involved is Non-reductive
Physicalism, Grounding Physicalism, Weak Overdetermination, and Narrow Content
for mental states. However, the alternative for mental causation or the other side of
the ledger is the current theories we have for mental causation: non-reductive
physicalism, supervenience, externalism, and dualism. Note that non-reductive
physicalism suffers from the exclusion argument, which is the hidden cost for keeping
supervenience. There is also a high percentage added to the cost for mental causation
to be considered epiphenomenal. Therefore, the researcher argues that adopting causal
grounding that has the benefits of solving the exclusion argument and giving efficacy
to mental causation (instead of being considered epiphenomenal) is worth it. The
theoretical costs are high, but the cost of the alternative is much higher. The
researcher will remark here that causal grounding should not be discarded easily
without further testing and discussions. Nevertheless, it is a plausible theory to shine a
light on the mind-body problem.
Further arguments do not deal directly with Causal Grounding but mainly with the
concept of grounding and grounding physicalism. That is out of the scope of this
research. Therefore, the researcher will close this chapter and place causal grounding
with a quantum theory of mind to discuss mental causation in Chapter IV.
Stenwall (2020) stated that the grounding causation principle would need to answer
many more questions that will be raised to retain the potential to close the explanatory
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gap (Levine,2001) between the phenomenal and the physical (Stenwall, 2020). This is
important because this is directly related to Chapter III.
This argument is a natural intuitive approach leading from physicalism. Physicalism
states that fundamental reality is physical, and everything else is derived from it.
Therefore, to follow physicalism, it is natural to perceive that mental efficacy is not
fundamental, and mental causation can be grounded in physical causation, accounting
for physicalism. Therefore, this direction allows causal grounding to be a natural and
intuitive result of physicalism.
The problems raised by Clark and Wildman against Causal Grounding were discussed
and responded to by the researcher. The arguments discussed and concluded with
mental causation being ontologically innocent.Mental states are intrinsic and do not
depend on the external world after they are created (narrow content). Finally, the
researcher argued for causal grounding theory to be more parsimonious than the
alternative. This theory can provide specific solutions to the mind-body problem and
should not be discarded easily without proper discussion and research.
Section 4.3 Causal Grounding Applied to Backward Time Effect
Next, we will look at how Causal grounding can be applied to the Backward Time effect
to take advantage of the ORCH OR theory’s implication to be compatible with mental
causation being efficacious but loses its fundamental nature by being grounded in the
physical.This will be demonstrated below. Finally, the researcher will raise a possible
scenario for Causal grounding in action.Let us take a look at what happens when we
apply Causal grounding in the sequence of events.
To explain the biological interpretations and physical approach is beyond the scope of
this research. However, philosophically arguing the possible scenarios is within reach
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by applying Causal grounding to the sequence of events to show that mental causation
can be non-fundamental but retain the scenario.This is also a form of defending Causal
grounding by illustrating its uses and effects on existing scenarios. The scenario for
ORCH OR theory’s Implication for conscious free will by Hameroff is done through
quantum phenomena of backward-time effect or Retrocausality. Let us apply Causal
grounding to Hameroff’s theory of conscious intent being referred back in time here.
1. Let conscious intent (a non-computable form of quantum effects from quantum
state reduction “ORCH OR”) be a conscious mental event M1 and the Physical state
of M1 be P1.
2. M1 is grounded in P1 iff the quantum information is physical and iff the
quantum temporal non-locality laws (backward-time effect) are predicted by
physicists. (P1<M1)
3. Following that, if M1 is grounded in P1, and P1 can send back information in
time (as predicted by physicists) to cause an alternate prior physical brain state P’0.
4. Then P’0 can cause a new alternate present physical brain state P’1 which is the
current desired effect of M1.
5. Therefore, through the causal grounding principle and quantum mechanics, M1
can cause P’1 without M1 being fundamental but grounded in P1.
The above premises will be illustrated in the figure below. (Figure 4.1)

142

P’0 represents Alternate Prior Physical Brain State.
P1 representsthe Present Physical Brain State.
M1 represents Present Conscious Mental Events.
P1<M1 represents M1 being grounded in P1.
P’1 representsthe alternate present physical brain state as desired by M1.
The X-axis represents the time.
Figure 4.1. The diagram illustrated by the researcher
This illustration shows that mental causation canexist in Hameroff’s picture, but it is
not fundamental. The fundamental nature of mental states may be something we need to
give up to retain its efficacy. The researcher argues that the reward is worth the
sacrifice. Rather than letting mental events be epiphenomenal, it is worth it to give up
the idea that they are fundamental—the reason being the discussions in Section 2.1.
However, let us discuss the rewards for this in the next section in detail.
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Before moving to the next section, the researcher wants to point out that Kroedel
and Schulz discussed Backward causation in their article on causal grounding.
However, they did not deny that if backward causation exists in this world, it would not
be counted as strong overdetermination as the causes are not causally independent.
Kroedel and Schulz discussed as follows 16
A second case involves backward causation. Suppose that events c1 and
c2 are distinct and simultaneous, and that both c1 and c2 cause a later
event e. Suppose further that c1 causes an earlier event i , which in turn
causes c2, and that we are dealing with an instance where causation is
transitive, so that c1 causes c2 (via i ). Like in the modified football
example, it seems prima facie unclear whether we are dealing with a case
of overdetermination. That c1 and c2 overdetermine e seems even less
plausible than that the two kickings overdetermine the window’s being
smashed in the modified football example. Our definition accords with
this, for c1 and c2 fail to satisfy (iii). But again, the definition at least
leaves it open that e is overdetermined by a different pair of events. If
there is a causal intermediary j that occurs later than c1 and that causes e,
but does not cause c2, e counts as overdetermined by j and c2. Whether
backward causation happens in the actual world is of course a highly
contentious issue. But our definition of overdetermination should also be
applicable to merely possible cases. The example shows that it delivers
plausible verdicts even in those cases.
Kroedel and Schulz (2016, p.10-11)

16

Note that (iii) statement states that C1 and C2 are causally independent
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This argument raises potential for more discussions regarding backward causation and
causal independence for the overdetermination effect for further studies.
Section 4.4 Grounding Free-Will for Non-compatibilist that endorses Physicalism
Non-reductive physicalism has suffered many arguments over the decades, but its
three theses still hold strong views and agree withmost philosophers. The three theses
state that a. the mental properties are distinct from physical properties, b. the mental
properties are the cause and effect of other properties, and c. the physical properties are
more fundamental than the mental properties, where the mental properties supervene the
physical properties. However, with physical effects being overdetermined (See Chapter
II,Section 2.3), mental causation suffers exclusion and might lead to mental causation
being epiphenomenal. There are increasing epiphenomenalist and neuroscientists that
demonstrate that the physical brain performs the causal powers. This leads to conscious
free will (mental causation) and agency becoming an illusion. Epiphenomenalism has a
lot of literature support, and more research is being performed to support it.See Huxley,
1874,1893/1986; Dennett, 1991; Lyons, 2006; Robinson, W. S., 2019; Bailey, A., 2006.
Causal grounding can be a solution to Non-reductive Physicalism and applied to
ORCH OR theory’s implication to rescue real-time conscious free will. This subject is
significant, and it should not be disregarded easily. The researcher will not defend
ORCH OR theory but argue for Causal grounding to apply to its implication if ORCH
OR theory is proven true. To have an account for free will by endorsing a non-reductive
physicalist view through grounding is very interesting and can lead to an updated theory
for free will. The researcher calls this “Grounding Free Will.” This theory can be
applied to non-compatibilist who endorses physicalism. If our Conscious FreeWill can
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be efficacious through a quantum phenomenon, with the help of metaphysical
Grounding through Causal grounding, this might lead to an account for Free Will that
takes the discussion further than what it is now. However, mental states losetheir
fundamentality, and therefore, a certain type of dualistic libertarian view for free will is
limited where mental states or consciousness is considered fundamental.
However, whether this ‘conscious intent’ or ‘conscious mental state’ is deterministic,
random, or probabilistic is another discussion not for this research. It will play an
essential role in the debate of free will. However, if quantum mechanics does not result
in randomness or probabilistic outcomes, we will have to adhere to physical
determinism for non-compatibilists who endorses physicalism.
Schaffer

and

nonseparability

as

Ismael

(2016) have

common

also

discussed

quantum

holism

ground. Using

Quantum

Mechanics

to

with

explore

spatiotemporally separated entities to be connected or ‘nonseparable’ leads to a
possibility of a common ground or “quantum holism.” (Ismael and Schaffer, 2016). This
topic can further be researched, and possibly be a project of the theory of ‘Grounding
Consciousness’ and ‘Grounding Free Will’.
Section 4.5 Causal grounding for Methodological Assumption Using Schaffer’s
Laser
In this section, the researcher attempts to take Causal grounding to be the
methodological assumption (default view) for Non-reductive Physicalism and
physicalism. WithCausal grounding and Grounding in Physicalism, mental states can be
efficacious and do not cause overdetermination. How mental states arise is not relevant
for this study, but it is an essential piece of the puzzle for the complete picture. The
discussion here is regarding fundamentality and parsimony. By applying the claims of

146

ontological parsimony and Schaffer’s Laser (2015) (an alternative to Occam’s Razor), it
is better to use Causal grounding as a default view for physicalism rather than not using
it.
Firstly, let us understand that the most accepted current theory of mental causation is
non-reductive physicalism. The problem, as Lyons (2006) mentioned, “is that
nonreductive physicalism (NRP), in conjunction with certain intuitively plausible causal
exclusion

principles,

implies

a

kind

of

epiphenomenalism.”(Lyons,

2006).

Epiphenomenalism is plausible ontological truth given certain assumptions, but it is the
topic of another research. However, most philosophers with theories of mind attempt to
give mental causation certain importance due to its implications; from intentionality,
consciousness,and free will, mental causation is at the core. Therefore, if there is a
theory that can provide mental causation a firm ground, then we should not keep it as an
alternative but rather a default view.
Secondly, this is where we discuss parsimony and fundamental entities. For example,
when we see one set of footprints in the snow, we should not first assume that there
were two people, (A) where two people walking with one carrying the other, or (B) the
second person walking exactly on the first person’s footprint. Instead, we should
(applying parsimony) assume that there was one person who walked by here that left
this footprint to be the initial assumption (default view).
Ontological parsimony in the form of Occam’s Razor explains to us not to multiply
entities beyond necessity. Before we look at the laser, let us consider other examples
and roots of this view. It is a view that has been around for millenniums. Aristotle
wrote in Posterior Analytics,"We may assume the superiority ceteris paribus [other
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things being equal] of the demonstration which derives from fewer postulates or
hypotheses.” Even Einstein stated (quoted in Nash,1963, p. 173)
“The grand aim of all science…is to cover the greatest possible number of empirical
facts by logical deductions from the smallest possible number of hypotheses or
axioms”.
However, some philosophers argued against Occam’s Razor, which was termed as
“Anti-Razors.” The most well-known opposition is Walter Chatton, who stated, “If
three things are not enough to verify an affirmative proposition about things, a fourth
must be added, and so on." (Maurer, 1984, P. 464).
In the philosophy of mind, the razor has been applied in the past; J.J.C Smart used
Occam’s razor to justify his preference of mind-brain identity theory over spirit-body
dualism (Smart, 1959) but was severely criticized for the misuse of Occam’s razor and
retracted it later. The debate still exists, but it is beyond the scope of this research.
Jonathan Schaffer argued for an alternative principle he named “The Laser” in his
research “What Not to Multiply Without Necessity.” He claimed, “the razor is too blunt
a measure of an ontological economy, failing to distinguish fundamental from derivative
entities.” (Schaffer, 2015).
Therefore, he recommends a more precise tool he named “The Laser” which states “Do
not multiply fundamental entities without necessity!” (Schaffer, 2015). The Laser is
essential here as this is supposed to be the explanation needed for non-reductive
physicalism.
Quoting from Schaffer, he proposes to start by discussing what grounds what. Then,
the grounding relation explains which is more fundamental.

148

I am assuming that ‘fundamental’ and ‘derivative’ are predicates of
entities. Anyone who understands the idea that particles are fundamental
entities, or the idea that popsicles are derivatives entities, thereby
understands this usage. I leave open how the applications of these
predicates to entities are best accounted for. Perhaps one needs to start
from a grounding operator over sentences [Fine 2001] or a grounding
relation over facts [Rosen 2010], and then to recover the status of
entities. Or perhaps one can just begin from a grounding relation over
entities [Schaffer 2009], with the fundamental entities being the
ungrounded ones. I need take no stand on these controversies here.
(Schaffer, 2015, P.647)
Schaffer also provided an illustration to see the difference of ‘the razor’ and ‘the laser’
in action from his paper
So, in order to display how The Razor and The Laser can pull apart,
imagine that Esther posits a fundamental theory with 100 types of
fundamental particle. Her theory is predictively excellent and is adopted
by the scientific community. Then Feng comes along and—in a moment
of genius—builds on Esther’s work to discover a deeper fundamental
theory with 10 types of fundamental string, which in varying
combinations make up Esther’s 100 types of particle. This is intended to
be a paradigm case of scientific progress in which a deeper, more
unified, and more elegant theory ought to replace a shallower, less
unified, and less elegant theory. Feng’s theory is evidently better in every
relevant methodological respect. Yet if one counts by total entities, as per
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The Razor, one will get the case of Esther and Feng backwards. For
Esther’s total ontology is actually a proper subset of Feng’s. Feng
believes in everything Esther believes in (both token-wise and typewise): he believes in her particles, the atoms they compose, the
chemicals they comprise, and the organisms they form, etc. Plus Feng
believes in more: he also believes in the strings underneath it all (he
believes in these types, and in their tokens). So, by the lights of The
Razor, Feng’s theory is an affront to ontological economy for positing
these additional strings. It is to be strongly dispreferred, all else equal.
This is obviously backwards, as far as sound methodological counsel is
concerned. Feng’s theory is obviously no affront to ontological economy,
but—when judged purely by the methodological virtues—is evidently a
more economical, tighter, and more unified improvement. It is The Laser
that gets this right. Feng has actually incurred more commitments (he
also has the strings) but at a lower total cost. When comparing Esther’s
ontology to Feng’s, the right point of comparison is with the fundamental
entities they posit. What should be compared for economy are Esther’s
100 types of fundamental particle with Feng’s 10 types of string. That is,
what should be compared for economy are the fundamental entities
(Schaffer, 2015, P.648)
Schaffer also discussed in detail about Grounding and fundamental entities in his
2009 paper “On What Grounds What.” Next, we will look below at how Schaffer’s laser
works in action.
If there are two plausible theories for NRP (A) and (B),
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(A) Causation in non-reductive physicalism has two fundamental entities:
fundamental physical causation and fundamental mental causation.
(B) Causation in non-reductive physicalism has one fundamental entity, being
fundamental physical causation.
Then we should prefer B over A using the Laser because NRP suggests that physical
properties are more fundamental than mental properties. NRP states that Mental states
supervene on the Physical States. Therefore, using the laser here is reasonable. If all
mental properties are grounded in physical properties, then mental properties are lessor
fundamental properties. This conforms with physicalism endorsing Causal grounding.
Grounding connects the more fundamental to the less fundamental and thereby backs a
certain form of explanation. (Schaffer, 2012, P.1)
However, the researchermakes this claim with caution and an attitude not to take it for
granted. Instead, it should be tested, discussed in more detail, and explored in more
depth.
This research can be taken further usingthe purity thesis from Sider (2011), which
formulates that fundamental truth involve only fundamental notions.
There is a second assumption about structure that I think we ought to
make—what

I

call

“purity”: fundamental

truths

involve

only

fundamental notions. When God was creating the world, she was not
required to think in terms of nonfundamental notions like city, smile, or
candy.
Sider (2011, P.106)
Sider discussed in his book, Writing the Book of the World, what is a fundamental
notion and how it relates with the nonfundamental notion by discussing mainly about
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the structure of reality and its ontological, causal, and modal structure. He discussed his
views with Fine regarding grounding as well as other metaphysical notions. However,
this relates to our research regarding fundamentality. Here is what Sider said
…Is fundamentality fundamental?
There are two questions here. First, is fundamentality a fundamental
notion? And second, are facts about fundamentality fundamental facts?
Given my sub-propositional approach to fundamentality, the first
question is primary. In my terms it is the question of whether structure is
itself structural—of whether carving at the joints carves at the joints.….
My answer is yes.
My answer to the second question is: not all of them. In my terms, the
question is whether facts about structure are fundamental facts. Facts
about structure that involve only structural notions are indeed
fundamental facts; but facts about structure that involve nonfundamental
notions cannot be fundamental facts, given purity.
Sider (2011, P.137)
Kofi (2017) took this approach even further, in which challenges to grounding
physicalism were discussed. Kofi stated below a form of physicalist version of purity
principle (in grounding physicalism).
Purity: Fundamental physical truths contain only fundamental notions of
physics.
(Kofi, 2017, P.7)
This assertion should give better support for the researcher’s claim above in the Causal
grounding principle.Thus, with both Sider and Kofi's contribution regarding the purity
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thesis, the researcher points out that fundamental facts should be about fundamental
entities.
The idea here is that fundamental physical truths, e.g. the fact that an
electron is negatively charged, should only contain notions of
fundamental physics. If you are a friend to physicalism, purity seems
very plausible.
(Kofi, 2017, P.7)
This theory entails that truth about fundamental physical effect should only contain a
fundamental physical cause. However, this theory also explains that mental facts are not
fundamental, and therefore this version of the purity thesis entails Causal Grounding.
4.6 Contribution
To conclude this chapter, the researcher will summarize the sections above and
provide a clear contribution from this research.
Apart from connecting the two fields (NRP and Quantum Theory of Mind), the
researcher aims to give advantages to both fields relating to one another. The researcher
is taking the discussion of Causal grounding further than what has been published
before, and the researcher also wants to provide grounds for future studies regarding this
topic. In naïve terms, like how computer software is grounded in computer hardware,
mental events can be grounded in physical events. The mind-body problem’s main
controversial topic is mental causation. Causal grounding can provide a solution to
many problems in the philosophy of mind.The researcher has defended Causal
Grounding (Chapter IV, Section 4.2). Using ORCH OR theory’s implication or other
quantum theory of mind, this might even be able to explain conscious causal agency to
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physical effects of the brain. Causal grounding has been proposed to be a solution for
non-reductive physicalism’s exclusion argument. (Kroedel &Schulz, 2016; Stenwall,
2020). The researcher finally contributes a proposal for Causal grounding to be a
default view for the reasons mentioned in section 4.5 (Schaffer’s laser). The researcher
also discussedthe purity thesis and its physicalist version to support causal grounding.
This research can pave a path that can lead to further research on grounding freewill and
grounding consciousness. Fromthe metaphysical point of view, this can also be
discussed further on emergence and causality. Finally, the researcher contributes the
idea that conscious free will is possible, but it comes with a high theoretical cost.
ChapterV Conclusion
The Researcher argues for the Causal grounding principle for mental causation for nonreductive physicalism,providing a shelter for non-compatibilist who endorses
physicalism. Causal grounding is an assumption worth making and taking it to be a
default view for physicalism because it assumes less fundamental entities. However, it
comes with a substantial theoretical cost. Also, it is a plausible theory that can explain
mental causation without leaving it to be argued against by the exclusion argument.
Thus, this principle saves it from being excluded or even epiphenomenal. This research
can be a ground for further research in this topic as it is still a new and recently
developed theory. It is significant as the mind-body problem, which has been looming
around for few millennia. The development of the dualistic view of the supernatural
soul influencing the body is now decreasing. The reductive approach has also been
persisting but failing to deliver. Therefore, the non-reductive approach is receiving more
adaptations and research. However, mental powers being viewed as a physicaldependent phenomenon and more mechanically operated probably have a negative
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impact on common sense and the current trend of beliefs. It leads to a fatalistic approach
of freedom of will, and that can have a negative impact. However, if mental causation is
fully grounded and its efficacy is not ruled out, the researcher finds it positive and
awakening. This leaves us with an opportunity to connect to mother nature to a greater
extent and not further away from it. This also leads to possible theories for grounding
free will and grounding consciousness, which is the implication of mental events. This
research points to a conclusion that leads us to be a part of, and not apart from, nature.
Section 5.1 Summary
In Chapter I, the researcher provided the background, the significance of this paper,
objectives, research questions, the scope of the research, preceding relevant research,
the definition of terms, research methodology, and expected results. After researching
and diving into the field of metaphysics, neuroscience, quantum physics, and
philosophy of mind, the researcher feels that there is a lot left to be discussed and
researched. This discussion and research involve empirical tests and philosophical
discussions to provide the basis for the empirical phenomenon. This dialogue will help
us to bridge the gap between many fields. It is of great significance as it can affect our
views of moral responsibility, judicial system, mental causation, religious beliefs, and
the very sense of being conscious. Understanding the functions of the brain can help us
learn many things. Hence, we should not take it lightly. It is just these past few decades
that we can look inside the brain and see how it works. More research is being done,
and new technologies are being invented. The brain-computer interface is being
developed quickly, and we will know how to interact with the brain directly, bypassing
the sense organs or communicating with words. Soon, we will have a better
understanding of consciousness and its mysteries,whether it emerges from the
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combination of synapses by the neurons, or if it exists everywhere as protoconsciousness but concentrated in the brain,which givesrise to subjective awareness.
Consciousness and mental causation aresome of the biggest mysteries for humanity.
In Chapter II, the researcher discussed the problems of fundamental mental causation
and free will related to consciousness. By involving neuroscience, we can see that it is
not what it seems at the surface. Brain processes are happening to account for every
action that we take, consciously or unconsciously. Therefore, the relation between
mental facts and physical facts is very relevant and should be discussed extensively,
which the researcher tried to do in the latter part of chapter II. However, this research
concentrateson the causal grounding principle, which points out that mental causation is
grounded in physical grounds.
In Chapter III, the researcher linked this discussion with the quantum theory for
consciousness and quantum theory’s implications for mental causation. Thissubject is
discussed using the most prominent quantum theory for consciousness which is ORCH
OR theory.
The researcher explained ORCH OR theory in brief and discussed its implications.
As ORCH OR theory’s implications by Hameroff possibly posit fundamental mental
causation, the researcher has challenged that by defending Causal grounding,which
shows that mental causation is not fundamental. This shows that the implications
proposed by Hameroff are likely false and that he made assertions taking consciousness
to become conscious intent (conscious mental state) without proper interpretations. This
subject was discussed in chapter IV.
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Causal Grounding principle might not be the ultimate theory as it has its problems
to fix, a considerable amount of moving parts, and a need to be reviewed thoroughly.
Nevertheless, it provides a plausible theory not to be disregarded easily. This research
provides an extension for the debate of Causal grounding, which is taking it beyond
what it was. The researcher argued that mental content is narrow and not ‘over and
above’ the physical grounds. This shows that mental event is ontologically innocent.
Finally, the researcher raised the parsimony argument and concluded that it is worth
keeping the principle than otherwise, even with the substantial theoretical cost; not
having it will cost more. With more discussions and discoveries, the cost might be able
to be brought down.
The discussions of this research can providea connection of non-reductive physicalism
and ORCH OR theory to account for strange results showing a backward-time effect
and real-time conscious response for physicalists where there is no fundamental mental
causation. Finally,

with

research

in

quantum

mechanics,

technological

advancements,increasing discussions in the science of free will andthe philosophy of
mind regarding mental causation, the answer to the mystery of consciousness and
mental causation can soon be unveiled. With that being said, the researcher concludes
this research with a positive notion that philosophy and science can work together to
provide the solution for humanity’s misconceptions and doubts.
Section 5.2 Suggestions for further research
As this research involves many fields, this research can be linked to many different
topics, including metaphysics, psychology, quantum mind theory, neuroscience,
neurophilosophy, consciousness studies, brain-machine interface technology, and many
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more. Suggestions for further research include a wide range of topics and fields that can
help one another using causal grounding and ORCH OR. One of the most exciting fields
in advancing technology at an exponential speed is the brain-machine interface.
Different techniquesare being used to interpret brain signals forming data in the
computer to be analyzed and to make sense of it. This research can help us understand
how our mind works regarding unconscious processes and conscious decisions.We do
many events and activities unconsciously, from breathing to exerting pressure on
different parts of the body muscles to keep the balance (for example, the neck is holding
the head straight). The steps of neuroplasticity from conscious action that becomes
unconscious action due to repetition are another exciting research study as the mental
event was present initially. However, later it was absent for the same physical effect.
The link between mental events and physical events can be studied further to advance
technologies, including artificial intelligence and brain-processing support devices.
Regarding philosophy and metaphysics, the researcher suggests further research in
the notion of grounding relating to pure consciousness. Whether pure consciousness is a
fundamental or nonfundamental entity and whether it is fully grounded or partially
grounded or not grounded is a topic worth researching as well. Does consciousness have
any function relating to the physical, or is it epiphenomenal as well? Is it necessary that
there is always ground for pure consciousness? Therefore, the researcher suggests
taking grounding and causal grounding further to analyze the ontology of
consciousness.
Regarding ethics and free will, Causal grounding, if proven correct, can lead to a
worthy principle that can give a new type of free will to non-compatibilist who endorses
physicalism. Ethics experts can discuss this theory further on the extent of this version
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of free will and its limitations. The influenceon the decisionswith this theory is
fundamentally physical, and there are limitations of the physical processes in the form
of determinism or probabilism from quantum effects. This topic is another research
topic worthwhile for research and discussion.
There are also discussions of the fundamental reality between monism, dualism, and
neutral monism regarding realism. Neutral monism that fits here as the physical state
can ground mental states in which mental states are efficacious, and therefore, it might
fall into a version of weak neutral monism. This discussion can be a topic of further
research as well.
The topic of integrated information theory for consciousness has also gained ground in
recent years. It will be interesting to see causal grounding linked with the theory of
Integrated Information Theory for consciousness. This theory attempts to provide a
framework to be able to explain how physical systems are conscious. The ability to
explain consciousness in degrees and the mental state it provides was proposed by
Giulio Tononi, a neuroscientist, in 2004.
Another research suggestion is in genetics, in which we can understand the extent of the
genetic code that links with brain development and consciousness. The information, the
method, and the intrinsic features for the brain's production and consciousness are in the
genetic information.This research can lead to an evolutionary study for consciousness as
well.
There are other quantum theoriesthat approach the relation of quantum mechanics and
consciousness like ORCH OR theory did. However, those theories are not as extensive
as ORCH OR theory. These theories include Stapp’s (1993, 2015) theory of quantum
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state reductions relating to conscious acts with inspirations from John Von
Neumann(1955) and Eugene Wigner(1967). This theory is also related to Whitehead’s
Ontology - “actual occasions”(1978). Another quantum theory is from Vitiello and
Freeman (2006, 2016), who explained consciousness using the quantum field theory of
brain states. There is also a theory from Beck and Eccles (1992) that discusses how
quantum mechanics play a role in the brain processes at the synaptic cleft (a space that
separates two neurons). These are other exciting quantum approaches to consciousness
in the brain alongside Penrose and Hameroff's ORCH OR theory. The topic of causal
grounding and grounding fitting with the rest of the theories is also worth discussing.
For further discussions on quantum mechanics relating to consciousness, see
Atmanspacher(2020).
Finally, the researcher recommends more empirical tests and research for mental
causation, conscious decisions with new technology to better understand the relation of
the mental phenomena to solve the mind-body problem. For example, research on a
hypnotized patient is being performed to measure the decision-making process after a
patient comes out of hypnosis to follow unconscious commands. This research was
performed by Haidt and Wheatley (2005), and follow-up research was also performed
over the years. In addition, more tests are being performed for the split-brain patient as
well as the autistic patient. The results of these tests allow us to understand the
mechanics of the brain and provide us a clearer picture of mind-body relation and
physical-mental relationship.
The final suggestion that the researcher would like to include here is the discussion
regarding “thinking” or “thought process.” The timing of thought processes and the
location of thinking. The ontology of thought as well as information processing in the
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brain. The question “What is it that thinks?” is intriguing to the researcher. If the brain
can think unconsciously, what is the mind's role or consciousness’s role in the thinking
process? This question might seem natural and intuitive at first, but the deeper we look
at it, the general assumption fails to serve, and we will need to discuss that it will help
answer the mind-body problem. This topic is directly linked with causal grounding.With
this discussion, the researcher will end this chapter as well as this research.
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