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Preface to second edition

Consciousness is personal. Indeed it is so close to the core of our being that
it has puzzled thinkers from the beginnings of recorded history. What is it?
What does it do? How does it relate to the physical world and to the workings
of our bodies and brains? At the dawn of the new millennium answers to
these questions are beginning to emerge. However there is not one mind/body
problem, but many. Some of the problems are empirical, some are con-
ceptual, and some are both. This book deals with some of the deepest puzzles
and paradoxes.!

In the nine years or so following the completion of the first edition of this
book I have had the opportunity to debate and discuss the ideas presented
here with many gifted scientists and philosophers, some sympathetic and
some with competing views. Although I believe that my original analysis
remains secure, these engagements have allowed me to clarify, deepen and
update the argument at many points. To accommodate areas in which there
has recently been considerable progress I have also added some new chapters
and chapter sections, for example on the neural causes and correlates of
consciousness, the potential (but disputed) relevance of quantum mechanics,
the vexed problem of free will, and the rather mysterious fact that the phe-
nomenal world seems to be out-there in space, when according to reductionist
science it ought to be inside the brain. As before, this book charts a path
through the mind/body labyrinth that incorporates these and many other
seemingly disparate topics in what (I hope) is a simple, connected way.

A good story has a beginning, a middle, and an end, so this book is
arranged in three parts. The first part, ‘Mind-body theories and their prob-
lems’, summarises currently dominant thinking about the nature and func-
tion of consciousness. We start, as we must in Chapter 1, with some initial
definitions, and then go on in Chapter 2 to look at mind/body dualism, an
ancient way of viewing the relation of mind to body that persists in some
modern interpretations of quantum mechanics. In the Western tradition, this
dualist splitting of the universe has largely given way to efforts to understand
the universe in a unified materialist way, either in terms of its physical struc-
ture or in terms of the ways that it functions. Chapter 3 deals mainly with
attempts to demonstrate that mind and consciousness are nothing more than
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states of the brain, a position variously known as ‘central state identity
theory’, ‘physicalism’ or ‘biological naturalism’. Chapter 4 turns to dominant
traditions in psychological science that view mind or consciousness as activ-
ities (rather than states) — a tradition that has its roots in a form of behaviour-
ism that was subsequently transformed by the emergence of cognitive science
into a view known as ‘functionalism’ or, more precisely, as ‘psychofunctional-
ism’. Chapter 5 broadens and completes this contemporary story, exploring
the possibilities of mental functioning not just in brains but also in machines,
with a careful look at ‘computational functionalism’, the view that mind and
consciousness are nothing more than certain forms of functioning that
might, in principle, be implemented in systems of many different kinds. While
none of these positions is entirely satisfactory, all have rational grounds for
their support. Rather than dismissing these commonly held views, the aim
of Part I is to pinpoint both their strengths and weaknesses.

In spite of their depth of commitment to one or another theoretical pos-
ition, many philosophers and scientists recognise that this classical dualist
versus materialist debate leaves an uneasy tension. While dualism seems to be
inconsistent with the findings of materialist science, materialist reductionism
seems to be inconsistent with the evidence of ordinary experience. Our chal-
lenge is to understand consciousness in a way that does justice to both. With
this in mind, Part II of this book, ‘A new analysis: how to marry science with
experience’, goes back to first principles. Rather than seeking to defend any
standard position, we start in Chapter 6 with a closer examination of experi-
ence itself. This has a surprising consequence. If one does this with care the
old boundaries that separate the ‘contents of consciousness’ from what we
usually think of as the ‘physical world’ can be seen to be drawn in the wrong
place! What we normally think of as the ‘physical world’ is actually a
phenomenal world or world of appearances. This turns the mind/body prob-
lem round on its axis as it forces one to re-examine how the ‘contents of
consciousness’ relate to what we normally think of as the ‘physical world’.
There are, however, a number of ways in which these altered relationships can
be understood. Chapter 7 compares three major, current alternatives, ‘direct-
realist physicalism’, ‘biological naturalism’ and ‘reflexive monism’ — and
Chapter 8 provides a deeper analysis of how the contents of consciousness,
in the form of a phenomenal world, relate to the world described by theor-
etical physics. This broadened understanding of consciousness also forces
one to completely re-examine the interrelation of subjective, intersubjective
and ‘objective’ knowledge, along with the nature of empirical science, the
topic of Chapter 9. To complete this reanalysis we finally turn to how the
contents of human consciousness relate to what is happening in the human
brain. Chapter 10 presents a close examination of how phenomenal experi-
ences relate to the details of human information processing, and Chapter 11
summarises what is known about the neural causal antecedents and correlates
of such experiences — with some further surprising conclusions. At first glance,
these intricate relationships of consciousness, mind, matter and knowledge
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seem to form an impenetrable ‘world knot’. But, as far as I can tell, it is
possible to unravel it, step by simple step, in a way that is consistent with the
findings of science and with common sense.

Part III of this book on ‘reflexive monism’ provides a new synthesis.
Chapters 12 and 13 suggest what consciousness is and what it does. Chapter
14 then places consciousness within nature, developing a form of reflexive
monism that treats human consciousness as just one manifestation of a
wider self-conscious universe. Although the route to this position is new,
the position itself is ancient. I find this reassuring. Understanding con-
sciousness requires us to move from understanding the things we are
conscious of, to understanding our role as conscious observers, and then
to consciousness itself — an act of self-reflection which requires an outward
journey and a return. If the place of return does not seem familiar, it is
probably the wrong place.

I have many people to thank for their influence on my writings. First, my
thanks to my students whose enthusiasm for learning about consciousness
encouraged me to clarify my thoughts over the thirty-three years or so that I
developed a course on ‘“The Psychology of Consciousness’ at the University
of London — and my special thanks to Anthony Freeman, John Kihlstrom,
Chris Nunn, Guy Saunders and Steve Torrance for their kind suggestions
about how to improve the first edition. I am also particularly grateful to the
many, brilliant colleagues around the world with whom I have been privileged
to discuss and debate. Many of you appear in these pages, but a far greater
number have a place in the pages of my mind. My deepest gratitude goes to
those few people who have been very close to me over many years. Thank you
for keeping me watered and fed, and for your love and support. You know
who you are. Much of what appears here is just our long conversation.

I hope that you enjoy reading this book as much as I have enjoyed writing
it. For best results, try to resist starting at the end. As in all good stories, this
ruins the plot.

Max Velmans
May, 2008

Note

1 I have dealt with other aspects of consciousness studies elsewhere. For example,
Velmans and Schneider (2007) The Blackwell Companion to Consciousness provides
fifty-five state-of-the-art tutorial reviews of current science and philosophy in
consciousness studies written by many of the protagonists, which form ideal
background reading for this book; the readings in Velmans (2000) Investigating
Phenomenal Consciousness: New Methodologies and Maps also introduce a range
of new methodologies appropriate to the study of subjective experience, along with
a number of alternative ‘maps’ of the consciousness studies terrain.
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Part 1

Mind-body theories and
their problems






1  What is consciousness?

Our conscious lives are the sea in which we swim. So it is not surprising that
consciousness is difficult to understand. We consciously experience many
different things, and we can think about the things that we experience. But it
is not so easy to experience or think about consciousness itself. Given this, it is
common within philosophy and science to identify consciousness with some-
thing smaller than itself, for example with some thing that we can observe,
such as a state of the brain, or with some aspect of what we experience, such
as ‘thought’ or ‘language’. One of the themes of this book is that one can
understand consciousness without reducing it in this way.

Our understanding of consciousness is also determined by our intellectual
history. We are the inheritors of ancient debates. Is the universe composed
of one thing (monism) or are there two (dualism)? Does the world have an
observer-independent existence (realism) or does its existence depend in some
way on the operations of our own minds (idealism)? Is knowledge of the
world ‘public’ and ‘objective’, and knowledge of our own experience ‘private’
and ‘subjective’? If so, how is it possible to establish the study of conscious-
ness as a science? A second theme of this book is that we have to take stock
of these ancient debates, but we do not have to be bound by the polarised
choices that they offer.

Current Western philosophical and scientific thought is predominantly
materialistic, inspired by the progress of natural science in understanding the
material world. Yet, as Tarnas (1993) makes clear, the ultimate passion of the
Western mind over 2,500 years has been to understand the ground of its own
being. Being conscious is central to being human — and an understanding of
consciousness has to be reflexive. From studying the things that we experience
we progress to studying the experiencer and the experience. A third theme of
this book is that it is possible to do so in a way that is consistent both with
science and with ‘common sense’.

What’s the problem?

Traditionally, the puzzles surrounding consciousness have been known as the
‘mind-body’ problem. However, it is now clear that ‘mind’ is not quite the
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same thing as ‘consciousness’, and that the aspect of body most closely
involved with consciousness is the brain. It is also clear that there is not one
consciousness—brain problem, but many, which we will examine in the course
of this book. As a first approximation, these can be divided into five groups,
each focused on a few, central questions:

Problem 1. What and where is consciousness?

Problem 2. How are we to understand the causal relationships between
consciousness and matter and, in particular, the causal relationships
between consciousness and the brain?

Problem 3. What is the function of consciousness? How, for example,
does it relate to human information processing?

Problem 4. What forms of matter are associated with consciousness —
in particular, what are the neural substrates of consciousness in the
human brain?

Problem 5. What are the appropriate ways to examine consciousness, to
discover its nature? Which features can we examine with first-person
methods, which features require third-person methods, and how do
first- and third-person findings relate to each other?

Are some problems hard and others easy?

In a now well known essay on the problems of consciousness, the philosopher
David Chalmers suggested that they may be divided into the ‘easy problems’
and the ‘hard problem’. ‘Easy problems’ are ones that can be researched by
conventional third-person methods of the kind used in cognitive science, for
example investigations of the information processing that accompanies sub-
jective experience. The ‘hard problem’ is posed by subjective experience itself.
As Chalmers notes:

It is undeniable that some organisms are subjects of experience. But
the question of how it is that these systems are subjects of experience is
perplexing. Why is it that when our cognitive systems engage in visual
and auditory information-processing, we have visual or auditory experi-
ence: the quality of deep blue, the sensation of middle C? How can we
explain why there is something it is like to entertain a mental image, or to
experience an emotion? It is widely agreed that experience arises from a
physical basis, but we have no good explanation of why and how it so
arises. Why should physical processing give rise to a rich inner life at all?
It seems objectively unreasonable that it should, and yet it does. If any
problem qualifies as the problem of consciousness, it is this one.
(Chalmers, 1995, p. 201)

Given the strenuous efforts in the late twentieth century to demonstrate sub-
jective experience to be nothing more than a state or function of the brain
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(see Chapters 3, 4 and 5), Chalmers’s ‘easy’ versus ‘hard’ problem distinction
provided a useful reminder that a purely third-person functional analysis
of human information processing cannot reveal what it is like to have a
subjective experience or explain why it arises.! However, this division of the
problems of consciousness into ‘easy’ and ‘hard’ ones was, in turn, an over-
simplification. As Chalmers himself accepted, even so-called ‘easy’ (empiric-
ally researchable) problems can in practice be very difficult to solve. It may
also be that the ‘hard’ problem only seems unusually hard because we have
been thinking about it in the wrong way. If so, changing some of our
unexamined assumptions might be all we need to make the problem ‘easy’ —
and this will be one of the themes of this book. Note, for example, that in
contrast to consciousness, we usually take the existence of matter for granted,
and we assume that physics does not present similarly ‘hard’ problems. But
there are many, as we shall see in Chapter 14.

Given this, it seems more useful to sort the problems of consciousness into
those that require empirical advance, those that require theoretical advance,
those that require a re-examination of some of our pre-theoretical assump-
tions, and those that require some combination of all three. If, for example,
the problem is “What are the neural substrates of consciousness?’, or, “What
forms of information processing are most closely associated with conscious-
ness?’, then conventional cognitive and neuropsychological techniques look
as if they are likely to yield useful results. There are many questions of
this empirical kind and, consequently, the new ‘science of consciousness’ is
already very large (see, for example, the extensive reviews and readings in
Velmans and Schneider, 2007).

Examples of empirical questions and investigations within neuro-
psychology include:

e The search for the neural causes and correlates of major changes in
normal, global conscious states such as deep sleep, rapid eye movement
dreaming, and the awake state.

e The search for added neural conditions that support variations in con-
scious experience within normal, global states, such as visual, auditory
and other sensory experiences, experiences of cognitive functioning (the
phonemic and other imagery accompanying thinking, meta-cognition,
etc.) and affective experience.

e The search for neural conditions that support altered states of con-
sciousness in psychopathology and in non-pathological altered states,
such as the hypnotic state, some drug-induced states, meditation, and
mystical states.

Examples of empirical questions and investigations within cognitive psych-
ology include:

e Examination of the timing of conscious experience: when in the course
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of human information processing (for example in input analysis) does a
conscious experience arise?

e The determination of functional conditions that suffice to make a stimu-
lus conscious: for example, does material that enters consciousness first
have to be selected, attended to and entered into working memory or a
‘global workspace’?

e The investigation of functional differences between preconscious, uncon-
scious, and conscious processing, for example in studies of non-attended
versus attended material.

Questions about how best to study consciousness are also approachable but
subtle, in that they require one to develop epistemology and methodology.’

But questions about the fundamental nature, causal efficacy, and function
of consciousness have proved to be notoriously difficult. There are paradoxes
that need to be resolved. For example, at first glance, it seems obvious that
consciousness has causal efficacy. There is extensive evidence that brain states
have causal influences on conscious experiences, and there is extensive evi-
dence that experiences can have causal influences on the body and brain
(earlier experiences and thoughts, for example, influence later actions). How-
ever, neural material and the ‘stuff’ of conscious experience seem to be very
different, so it is not easy to envisage how these might have causal influences
on each other. Causal interactions between seemingly very different energies
do occur in physics (for example, the interactions between electricity and
magnetism), but the differences between consciousness and the brain seem to
be of a different order. One might ask, ‘How could something subjective have
causal interactions with something objective?’

Similarly, it seems obvious that consciousness has a function. Indeed,
according to evolutionary theory consciousness must have a function, other-
wise it would not have evolved to be so central in our lives. There have been
many proposals in the scientific literature about what that function might be.
Common suggestions are that consciousness is necessary to deal with novelty
or complexity, to provide feedback, to enable memory and learning, to enable
language and problem solving, to enable imaginal short- and long-term plan-
ning in advance of carrying out acts in the real world, to enable creativity and
so on.

However, these proposals face a central dilemma: once one can specify
how such functions work in information processing terms, one no longer
seems to need consciousness to explain the working of the system which
embodies that processing. One can envisage the same processes operating in
mechanical or electrical systems unaccompanied by any subjective conscious
experiences. So, what, if anything, does subjective experience add to effective
functioning? Answers to such questions lie in the borderlands of philosophy
and science.

Problems 1 to 5 also interconnect. If one is not clear about what con-
sciousness is, how can one develop methods to study it, or hope to find its
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neural substrates in the brain? Nor can questions about causal efficacy be
dissociated from questions about function. If consciousness has no causal
influence on neuronal activity, it is not easy to see what its function in the
brain’s activity could be. Showing how these questions interconnect, and
finding a path through the paradoxes, is one of the main purposes of this
book.

But we need to start somewhere — and it is natural to approach the first ques-
tion first. “What is consciousness?” Let us begin with some simple definitions
and distinctions.

Defining consciousness

According to Thomas Nagel (1974), consciousness is ‘what it is like to be
something’. Without it, after all, it would not be like anything to exist. It is
generally accepted in philosophy of mind that this does capture something of
the essence of the term. At the same time, as George Miller (1962) pointed
out, ‘Consciousness is a word worn smooth by a million tongues.” The term
means many different things to many different people, and no universally
agreed ‘core meaning’ exists. This is odd, as we each have ‘psychological data’
about what it is like to be conscious or to have consciousness to serve as the
basis for an agreed definition.

This uncertainty about how to define consciousness is partly created by the
way global theories about consciousness (or even the nature of the universe)
have intruded into definitions. For example, ‘substance dualists’ such as
Plato, Descartes and Eccles believe the universe to consist of two fundamen-
tal kinds of stuff, material stuff and the stuff of consciousness (a substance
associated with soul or spirit). ‘Property dualists’ such as Sperry and Libet
take consciousness to be a special kind of property that is itself nonphysical,
but which emerges from physical systems such as the brain once they attain a
certain level of complexity. By contrast, ‘reductionists’, such as Crick (1994)
and Dennett (1991), believe consciousness to be nothing more than a state or
function of the brain. Within cognitive psychology, there have been many
proposals which identify consciousness with some aspect of human informa-
tion processing, for example with working memory, focal attention, a central
executive, and so on.

We will examine the arguments for and against consciousness being a sub-
stance, property, state, or function of the brain in Chapters 2 to 5. The only
point we need to note for now is that these definitions of consciousness start
more from some theory about its nature than from the phenomenology of
consciousness itself. This is to put the cart before the horse. We will proceed in
the opposite direction, starting with the phenomenology and moving only
gradually (in Parts II and III of this book) to a global theory. For this we
need to go back to first principles.
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To what does the term ‘consciousness’ refer?

As with any term that refers to something that one can observe or experience,
it is useful, if possible, to begin with an ostensive definition. That is, to ‘point
to’ or ‘pick out’ the phenomena to which the term refers and, by implication,
what is excluded. In everyday life there are two contrasting situations which
inform our understanding of the term ‘consciousness’. We have knowledge of
what it is like to be conscious (when we are awake) as opposed to having no
memory of being conscious (when in dreamless sleep). We also understand
what it is like to be conscious of something (when awake or dreaming) as
opposed to not being conscious of that thing.

This everyday understanding provides a simple place to start. A person, or
other entity, is conscious if they experience something; conversely, if a person
or entity experiences nothing they are not conscious. Elaborating slightly, we
can say that when consciousness is present, phenomenal content is present.
Conversely, when phenomenal content is absent, consciousness is absent.’

This stays very close to everyday usage and, to begin with, it is all that we
need. To minimise confusion, I will also stay as close as possible to everyday,
natural language usage for related terms. In common usage, the term ‘con-
sciousness’ is often synonymous with ‘awareness’ or ‘conscious awareness’.
Consequently, I will use these terms interchangeably. For example, it makes
no difference in most contexts to claim that I am ‘conscious of” what I think,
‘aware of > what I think, or ‘consciously aware’ of what I think.* The ‘contents
of consciousness’ encompass all that we are conscious of, aware of, or experi-
ence. These include not only experiences that we commonly associate with
ourselves, such as thoughts, feelings, images, dreams, body sensations and so
on, but also the experienced three-dimensional world (the phenomenal
world) beyond the body surface.

Some important distinctions

In some writings ‘consciousness’ is synonymous with ‘mind’. However, given
the extensive evidence for nonconscious mental processing, this definition of
consciousness is too broad.’ In this book, ‘mind’ refers to psychological states
and processes that may or may not be ‘conscious’.

In other writings ‘consciousness’ is synonymous with ‘self-consciousness’.
As one can be conscious of many things other than oneself (other people, the
external world, etc.), this definition is too narrow. Here, self-consciousness is
taken to be a special form of reflexive consciousness in which the object of
consciousness is the self or some aspect of the self.

The term ‘consciousness’ is also commonly used to refer to a state of wake-
fulness. Being awake or asleep or in some other state such as coma clearly
influences what one can be conscious of, but it is not the same as being
conscious in the sense of having ‘phenomenal contents’. When sleeping, for
example, one can still have visual and auditory experiences in the form of
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dreams. Conversely, when awake there are many things at any given moment
that one does not experience. So in a variety of contexts it is necessary to
distinguish ‘consciousness’ in the sense of ‘phenomenal consciousness’ from
wakefulness and other states of arousal, such as dream sleep, deep sleep, and
coma.’

Finally, ‘consciousness’ is sometimes used to mean ‘knowledge’, in the
sense that if one is conscious of something one also has knowledge of it. The
relation of consciousness to knowledge turns out to be very important. How-
ever, at any moment, much knowledge is nonconscious, or implicit (for
example, the knowledge gained over a lifetime, stored in long-term memory).
So consciousness and knowledge cannot be co-extensive. We return to this in
Part III of this book.

The above, broad definitions and distinctions have been quite widely
accepted in the contemporary scientific literature (see, for example, Farthing,
1992; and readings in Velmans, 1996a and Velmans and Schneider, 2007),
although it is unfortunate that various writers continue to use the term ‘con-
sciousness’ in ways that have little to do with its everyday meaning. Agreeing
on definitions is important. Once a given reference for the term ‘conscious-
ness’ is fixed in its phenomenology, the investigation of its nature can begin,
and this may in time transmute the meaning (or sense) of the term. As Dewey
(1910) notes, to grasp the meaning of a thing, an event or situation is to see it
in its relations to other things — to note how it operates or functions, what
consequences follow from it, what causes it, and what uses it can be put
to. Thus, to understand what consciousness is, we need to understand what
causes it, what its function(s) may be, how it relates to nonconscious process-
ing in the brain, and so on. As our scientific understanding of these matters
deepens, our understanding of what consciousness is will also deepen. A
similar transmutation of meaning (with growth of knowledge) occurs with
basic terms in physics such as ‘energy’, and ‘time’.

Notes

1 An earlier analysis of the difficulties of incorporating the phenomenology of con-
sciousness into a purely third-person information processing model of the mind
was also made from within cognitive science itself by Velmans (1991a, 1991b). This
is a somewhat different way to express why consciousness is a ‘hard’ problem — and
we will return to various aspects of this problem and how to resolve it in Chapters 4,
5,10 and 13.

2 See Chapter 9, and additional readings in Varela and Shear, 1999; Velmans, 2000;
Jack and Roepstorff, 2003, 2004.

3 This may seem obvious to the point of being trivial. However, in the philosophical
and scientific literature this restricted use of the term consciousness, sometimes
known as ‘phenomenal consciousness’, has been challenged. For example, a number
of theorists have argued that there are other forms of consciousness such as ‘access
consciousness’ (Block, 1995), ‘executive consciousness’, ‘control consciousness’ and
so on. In Chapters 4 and 9, I argue that such proposals are counterproductive
for the reason that they import nonconscious information processing operations
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(e.g. the nonconscious operations involved in accessing information throughout the
brain) into the ordinary meaning of ‘consciousness’, making it more difficult to be
clear about how the phenomenology of consciousness relates to such nonconscious
information processing. It is also worth noting that Eastern philosophies refer to
a state of ‘pure consciousness’, without any phenomenal contents (Fontana, 2007,
Shear and Jevning, 1999; Shear, 2007). As this possibility does not have a direct
bearing on the issues on which we focus, we can safely leave it to one side for now,
without dismissing it.

4 Note that in some theories ‘awareness’ is thought of as a form of low-level con-
sciousness that is distinct from full consciousness. This is not a serious problem for
the present usage, provided that the situation described has some phenomenal con-
tent (for example where one is dimly aware of a stimulus). However, confusions
arise in situations where the term ‘awareness’ is applied to situations where there
is no relevant phenomenal content, for example when ‘awareness’ refers to pre-
conscious information processing, or, worse, to the nonconscious information pro-
cessing which accompanies consciousness (as proposed by Chalmers, 1995). In the
present usage, being ‘aware of” nonconscious information processing is a contradic-
tion in terms.

5 See, for example, Dixon (1981), Kihlstrom (1987), Velmans (1991a), Reber (1993),
de Gelder et al. (2001), Wilson (2002), Goodale and Milner (2004), Jeannerod
(2007), Kihlstrom et al. (2007), Merikle (2007).

6 For various purposes it remains useful to distinguish the conditions for the exist-
ence of consciousness (for example the difference between being awake and in deep
coma) from the added conditions which determine its varied phenomenal contents
(for example having visual rather than auditory experiences). However, for the
purposes of my analysis I will retain the convention that unless one is conscious of
something one is not conscious. A useful introduction to some of these problems
of definition is given by Giizeldere (1997).



2 Conscious souls, brains and
quantum mechanics

The ancient history of dualism

The belief that humans are more than material bodies extends well
beyond the twilight of recorded history. In palaeolithic graves one finds not
only tokens of respect for the dead but also provisions for an afterlife. Quar-
ters of venison, shellfish, flint instruments and funeral furniture imply a
belief that the dead have needs and means for satisfying them similar to our
own (Luquet, 1996). Egyptian mythology is specific. The land of the dead lies
in the West, at the entrance to the desert. There, in the kingdom of Osiris the
hearts of departed souls are weighed in judgement. Those found to be pure
may dwell in happiness for ever in the kingdom. Hearts of the guilty are
devoured by Amemait, part lion, part hippopotamus, part crocodile.

Early Orphic and Pythagorean mystery teachings also held the soul to be
immortal. But, in the philosophy of the ancient Greeks, the ‘soul’ begins
to have properties that we now associate with consciousness and mind. For
Socrates, the ability to reason comes from the soul. It is not just psyche — some
insubstantial shadow of the body that dwells in Hades when the body dies,
but rather it is man’s true self or nous, that faculty of intuitive insight that
allows one to distinguish good from evil and aspires to choose the good. The
aim of life, for Socrates, is the perfection of the soul, achieved by knowledge,
particularly knowledge of oneself.

According to Plato, the material body interacts with the soul. In the acqui-
sition of knowledge, the body influences the soul through the operation of its
senses, but the reasoning soul provides man’s only means of understanding
the true nature of the world. The body and its sensations provide a world of
ever-changing appearances, but these are mere reflections of the unchanging
patterns or universal forms that underlie the structure of the world. Being
itself a universal form, the soul has intuitive knowledge of the forms, which it
can recover through its power of reason. The soul is also the ‘form of life’
which has the ability to make the body move and act. In short, in Platonic
thought the soul is a knowing agent. It is the source of consciousness and
reason, and through the exercise of will, it manipulates the body. The body in
turn acts on the soul, forming impressions on its consciousness via the senses.
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This is classical, dualist-interactionism. In the seventeenth century this was
given a more concrete form in the writings of the French philosopher and
mathematician René Descartes.

The dualist-interactionism of René Descartes

In an intellectual climate dominated by the conviction that the material uni-
verse consisted of nothing but ‘insensate corpuscles’ or ‘atoms’, Descartes
found it difficult to believe that the bodies and brains of animals and man
could be anything other than machines, whose operations are entirely deter-
mined by mechanical principles. Like other aspects of the physical world they
are composed of a substance which is extended in space (res extensa) and
their behaviour may be understood in terms of the way bits of res extensa
move and interact.

Yet, there are some human capacities, Descartes argued, which simply
cannot be explained in mechanistic terms. In his Discourse on the Method
(Part V) he suggests that,

if there were machines which have a resemblance to our body and imi-
tated our actions as far as it was morally possible to do so, we should
always have two very certain tests by which to recognise that, for all that,
they were not real men. The first is, that they could never use speech or
other signs as we do when placing our thoughts on record for the benefit
of others. For we can easily understand a machine’s being constituted
so that it can utter words, and even emit some responses to action on it of
a corporeal kind, which brings about a change in its organs; for instance,
if it is touched in a particular part it may ask what we wish to say to it; if
in another part it may exclaim that it is being hurt, and so on. But it never
happens that it arranges its speech in various ways, in order to reply
appropriately to everything that may be said in its presence, as even the
lowest type of man can do. And the second difference is, that although
machines can perform certain things as well as or perhaps better than any
of us can do, they infallibly fall short in others, by which means we may
discover that they did not act from knowledge, but only from the dis-
position of their organs. For while reason is a universal instrument which
can serve for all contingencies, these organs have need of some special
adaption for every particular action. From this it follows that it is morally
impossible that there should be sufficient diversity in any machine to
allow it to act in all events of life in the same way as our reason causes
us to act.

(in Haldane and Ross, 1931; also cited in Flew, 1978, p. 127)

Thus, for Descartes, the capacity for language and the faculty of reason
provide a flexibility, an ability to respond appropriately to every novel situ-
ation, in man, which could never be accomplished by any mechanistic system.



Conscious souls, brains and quantum mechanics 13

Box 2.1 An old argument about whether a computer can think

Descartes’ argument that no mechanism could use language appropri-
ately or solve problems bears an uncanny resemblance to the test
proposed by the mathematician Alan Turing for deciding whether a
computer can ‘think’. In this test a number of judges are required to
distinguish between a computer and a human using only the replies that
they provide to any questions put to them. To eliminate irrelevant cues
all questions and answers are typewritten, and the judges are placed in a
separate room. If the ability of the judges to identify the computer (on
the basis of this linguistic exchange) does not differ significantly from
chance, then, Turing asserts, the machine may be said to ‘think’. The
main difference between Descartes and Turing is that Descartes believes
machines will always fail this test whereas, 300 years later, Turing thinks
they will eventually succeed. We will discuss whether or not Turing is
right in Chapter 5.

Although these arguments were presented over 300 years ago they have a
contemporary relevance (Box 2.1).

Descartes also believed that the same principles can be used to distinguish
humans from ‘brutes’ (his rather anthropocentric term for other animals):

For it is a remarkable fact that there are none so depraved, or stupid
without even excepting idiots, that they cannot arrange different words
together, forming of them a statement by which they make known their
thoughts; while on the other hand there is no other animal, however
perfect and fortunately circumstanced it may be, which can do the same.
It is also a very remarkable fact that although there are many animals
which exhibit more dexterity than we do in some of their actions, we at
the same time observe that they do not manifest dexterity at all in many
others. Hence the fact that they do better than we do, does not prove that
they are endowed with mind, for in this case they would have more
reason than any of us, and would surpass us in all other things. It rather
shows that they have no reason at all, and it is nature which acts in them
according to the disposition of their organs, just as a clock, which is only
composed of wheels and weights, is able to tell the hours and measure the

time more correctly than we do with all our wisdom.
(ibid.; also cited in Flew, 1978, p. 138)

Descartes’ clear separation of man from the rest of nature was also driven by
his epistemology. Like the Greek rationalists before him, Descartes was scep-
tical about the sensory world. Secure knowledge, he believed, could not be
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grounded in the world of appearances provided by the senses, as one cannot
rule out the possibility that these are illusory or even a dream. Only the
rational mind can provide secure knowledge. And to a mind prepared to
doubt everything only one thing could be certain — the fact that it was some-
thing which experienced doubt. The existence of the thought guarantees the
existence of the thinker. ‘Cogito, ergo sum’ — I think, therefore I am. Descartes
therefore concludes that the ability to think is the indubitable essence of man.
And it exists only in man, not in other animals.

As we will see in Chapter 8, contemporary research into nonhuman
animal language and reasoning does not support Descartes’ opinions of
other animals. However, Descartes believed that this separation of man
from the rest of nature is a consequence of the fact that man alone has a
rational, immaterial soul. It is this which enables him to think, speak, feel,
and have conscious sensations. Indeed, in Descartes’ view, it is impossible that
matter alone could have conscious thought no matter how it is arranged.
Rather, these capacities must be manifestations of a second, fundamentally
different substance in the universe — res cogitans, a substance which thinks.
Man, then, is a duality — a union of res extensa, in the form of a material
body and brain extended in space, and res cogitans, an immaterial soul or
mind.'

In clearly separating man’s extended substance from his thinking sub-
stance, Descartes is often thought to be responsible for the mind—body prob-
lem in its modern form. How, for example, could substances as different as
these interact? Descartes proposed that causal interactions between body and
mind operate in a hydraulic fashion. Stimulation of the sense organs pro-
duces motions in the ‘animal spirits’ contained in the nerves, which produce
motions in the pineal gland, and these produce perceptions in the soul. Con-
versely, the exercise of free will by the soul produces movements in the animal
spirits in the pineal gland, which are transmitted via the nerves to the muscles.
The pineal was thought to be the principal interface between body and soul,
partly because of its central position in the brain. It is well placed to influence
and be influenced by the movements of animal spirits initiated either by the
soul or by the sense organs. Descartes also noted that there is only one such
gland (in contrast to other organs of the brain known to Descartes, which
tend to come in pairs). So it might be the point at which sensory influences
from separate sense organs (e.g. the two eyes) converge, to produce a unified
experience of the world in the soul.

In the light of current understanding of the brain this model of ani-
mal spirits, nerves and pineal gland seems antiquated. However, dualist-
interactionist philosophy (which has persisted over the millennia) must be
distinguished from specific, neurophysiological theories about the way that
conscious minds might interact with brains. A contemporary defence of
dualist-interactionist philosophy has been given by Foster (1991), and vari-
ants of dualist-interactionism have been defended in the twentieth century by
some of the most eminent neurophysiologists, including Charles Sherrington
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(1942) and Wilder Penfield (1975), and, in some depth, by John Eccles (1980,
1989). As we will see below, it also persists, in various forms, in some current
theories about the role of consciousness in quantum mechanics.

Dualism in modern science

In some respects, it is not surprising that defenders of dualism were to be
found in twentieth-century science, even amongst researchers most closely
involved with investigations of the brain. The existence of consciousness
seems undeniable. Yet, the most detailed histological examination of the
brain does not reveal it. Nor does science, now or then, fully explain it. As
Eccles noted in 1980:

nowhere in the laws of physics or in the laws of derivative sciences, chem-
istry and biology, is there any reference to consciousness or mind. . . .
Regardless of the complexity of electrical, chemical or biological
machinery there is no statement in the ‘natural laws’ that there is an
emergence of this strange non-material entity, consciousness or mind.
This is not to say that consciousness does not emerge in the evolutionary
process but merely to state that its emergence is not reconcilable with the
natural laws as presently understood.

(Eccles, 1980, p. 20)

Eccles concluded from this that ‘the self-conscious mind’ (his terminology)
must have some nonmaterial existence. At the same time, Eccles argued that
the self-conscious mind must have causal effects on brain functioning, or it
could not have evolved. Theories that explain mental functions entirely in
terms of brain functions are, he claimed, in conflict with the principle of
biological evolution:

Since they all . . . assert the causal ineffectiveness of consciousness per se,
they fail completely to account for the biological evolution of conscious-
ness, which is an undeniable fact. There is firstly, its emergence and then
its progressive development with the growing complexity of the brain. In
accord with evolutionary theory only those structures and processes that
significantly aid in survival are developed in natural selection. If con-
sciousness is causally impotent, its development cannot be accounted for
by evolutionary theory. According to biological evolution mental states
and consciousness could have evolved and developed only if they were
causally effective in bringing about changes in neural happenings in the
brain with consequent changes in behaviour. That can occur only if
the neural machinery of the brain is open to influences from the mental
events of the world of conscious experiences, which is the basic postulate
of dualist-interactionist theory.

(Eccles, 1980, p. 20)
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According to Eccles, the causal role of consciousness has two aspects. First,
the ‘self-conscious mind’ integrates the information arriving at the neural
modules of the neocortex from the sense organs to provide a unified stream
of consciousness. Second, in willed movement, the self-conscious mind
excites appropriate assemblages of neurons controlling motor responses. In
essence, this is the same theory championed by Plato and Descartes. The
mind influences the body through the exercise of free will, and the body
influences the mind by providing sensory information, which the mind inte-
grates into perceptual experience. Eccles, of course, updates Descartes’ neuro-
physiology, replacing the pineal gland with modularly arranged neurons
in the dominant hemisphere which are ‘open’ to the influences of the
self-conscious mind, thereby ‘liaising’ between mind and brain. That is,

The self-conscious mind is actively engaged in reading out from the
multitude of liaison modules that are largely in the dominant cere-
bral hemisphere. The self-conscious mind selects from these modules
according to attention and interest, and from moment to moment inte-
grates its selection to give unity even to the most transient experiences.
Furthermore, the self-conscious mind acts upon these modules modify-
ing their dynamic spatio-temporal patterns. Thus it is proposed that
the self-conscious mind exercises a superior interpretative and control-
ling role. A key component of this hypothesis is that the unity of con-
scious experience is provided by the self-conscious mind and not by
the neural machinery of the liaison areas of the cerebral hemisphere.
Hitherto it has been impossible to develop any neurophysiological
theory that explains how a diversity of brain events come to be syn-
thesised so that there is a unified conscious experience of a global or
gestalt nature.

(Eccles, 1980, p. 49)

In his extensive writings on this subject, Eccles developed other, detailed
proposals. For example, while Eccles accepted that both hemispheres of the
brain have a form of consciousness, he focused on the ‘liaison brain’ in the
dominant hemisphere, as he believed that only this is fully conscious. That is,
only the dominant hemisphere ‘knows that it knows’ and can communicate
its awareness — essential requirements, he maintained, for a ‘conscious self’.

These claims, based on findings with ‘split-brain’ patients, need not con-
cern us for now. The above extracts demonstrate how an ancient philo-
sophical position might, in principle, be reinterpreted to fit in with modern
science. They provide an initial basis for assessing the viability of dualist-
interactionism as a modern theory of mind.

Unfortunately, these ‘scientific’ arguments offered by Eccles in defence of
his position are very weak ones. Eccles based his conclusion that conscious-
ness was a nonmaterial entity on its exclusion from a 1980s understanding
of natural laws and the scope of natural science. But our understanding of
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natural laws and the scope of science is in principle revisable, as the subsequent
re-emergence of Consciousness Studies as a major scientific discipline makes
clear. Eccles just takes it for granted that the emergence and biological evolu-
tion of consciousness following Darwinian principles is ‘an undeniable fact’,
but, while this is a common assumption, it is not a ‘fact’ that has in any way
been established by science, and other ways of viewing the relationship of
consciousness to biological evolution exist (see Chapter 14). The force of this
argument also depends on whether or not one accepts dualism. If conscious-
ness is a nonmaterial entity of the kind Eccles proposes, then to deny it a
causal role might be regarded as contrary to evolutionary theory (provided
that one is willing to extend Darwinian evolutionary theory to nonmaterial
entities). But if consciousness turns out to be nothing more than a state or
function of the brain, as various reductionist theories suggest (see Chapters 3
to 5), then there is no problem about it having a causal role and, therefore, no
inconsistency with evolutionary theory.

Nor is there any evidence in support of modules in the dominant hemi-
sphere in the brain being ‘open’ to the manipulations of a nonmaterial mind.
In any case, as we will see in Chapter 11, there are now various neurophysio-
logical theories that deal with ‘how a diversity of brain events come to be
synthesised so that there is a unified conscious experience’ (commonly known
as ‘neural binding’) without any nonmaterial intervention.

Quantum dualist interactionism

In an attempt to provide a fuller understanding of how a nonmaterial con-
sciousness might intervene in neural activity, Beck and Eccles (1992, 2003)
subsequently developed a detailed model of how conscious will exercises
motor control (and other brain functions), by influencing quantum mechan-
ical events in a way that momentarily increases the probability of exocytosis,
the release of neurotransmitter substance at synaptic clefts that causes post-
synaptic neurons to fire. When such influences operate over a large number of
synapses, they argue that this can have major psychological effects. As quan-
tum mechanical effects are in any case probabilistic they argue that this offers
a natural explanation for voluntary movements caused by mental intentions
without violating physical conservation laws. A similar argument for the
effects of quantum mechanics on the brain is offered by Stapp, when he
notes that,

Quantum mechanics deals with the observed behaviors of macroscopic
systems whenever those behaviors depend sensitively upon the activities
of atomic-level entities. Brains are such systems. Their behaviors depend
strongly upon the effects of, for example, the ions that flow into nerve
terminals. Computations show that the quantum uncertainties in the
ion-induced release of neurotransmitter molecules at the nerve terminals
are large (Stapp, 1993, p. 133, 152). These uncertainties propagate in
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principle up to the macroscopic level. Thus quantum theory must be used
in principle in the treatment of the physical behavior of the brain, in spite
of its size.

(Stapp, 2007a, p. 300)

However, Stapp rejects Beck and Eccles’s way of applying quantum mechan-
ics to consciousness—brain interactions, on the grounds that biasing the prob-
abilities of quantum statistical rules is actually in conflict with the rules,
and therefore in conflict with the standard model of quantum mechanics.?
According to Stapp, there is no need for the operations of consciousness to
be in conflict with the rules, as, following Bohr’s famous ‘Copenhagen Con-
vention’ (later extended by Von Neumann and then by Stapp himself), con-
sciousness already plays a central causal role in the operations of quantum
mechanics.

Why? In the quantum world observed phenomena depend critically on the
choices experimenters make about the observational arrangements that they
use. Photons can for example appear to behave either as waves or as particles
depending on the experimental setup, and the measurement of, say, the pos-
ition of an electron affects it in such a way that one can no longer measure its
momentum (so the decision to measure position excludes the possibility of
knowing about its momentum). In classical physics, one can interpret such
observer-dependencies epistemically, as a limitation on what we can know
about the world via physical experiments, rather than ontologically, as a
fact about the autonomously existing physical world itself. However, in vari-
ous interpretations of quantum mechanics, this epistemic versus ontological
distinction becomes blurred.

For example, the Copenhagen Convention argues that quantum mechanics
does not describe an autonomously existing external world. Rather, it
describes the observations made by conscious observers that are consequent
on certain measurement operations. As Stapp notes, this incorporation of the
observer’s knowledge into the mathematics of quantum mechanics involves a
major shift in what physics is about:

The quantum conception of the relationship between the psychologi-
cally and physically described components of scientific practice was
achieved by abandoning the classical picture of the physical world that
had ruled science since the time of Newton, Galileo, and Descartes.
The building blocks of science were shifted from descriptions of the
behaviors of tiny bits of mindless matter to accounts of the actions that
we take to acquire knowledge and of the knowledge that we thereby
acquire.

(Stapp, 2007b, p. 883)

This is clearly an epistemic claim about how physics is done, and what physics
is about. However, in the same paragraph, he goes on to suggest that,
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Science was thereby transformed from its seventeenth century form,
which effectively excluded our conscious thoughts from any causal role in
the mechanical workings of Nature, to its twentieth century form, which
focuses on our active engagement with Nature, and on what we can learn
by taking appropriate actions.

(ibid.)

In stressing that classical physics ‘effectively excluded our conscious thoughts
from any causal role in the mechanical workings of Nature’, Stapp clearly
implies that in quantum mechanics consciousness does play a causal role in
the mechanical workings of Nature — which is a claim about the ontology of
both consciousness and Nature. But then he adds, by way of explanation,
that in quantum mechanics our choices enter into ‘what we can learn [about
Nature] by taking appropriate action’, which reverts back to an epistemic
claim about the role of observer choices in the acquisition of physical know-
ledge. It is important to note these subtle shifts when assessing the status of
what Stapp (2007a) refers to as ‘Quantum dualist interactionism’.

As noted above, classical ‘dualist interactionism’ refers to the view that
autonomously existing conscious experiences can have two-way causal inter-
actions with the brain. In order for consciousness to influence brain states,
there must be some ‘gap’ in neural causal chains for consciousness to operate.
In the realm of classical physics no such gaps are apparent. So it is commonly
assumed that the physical world is ‘causally closed’.

However, according to Stapp the same ‘causal closure’ does not apply in
quantum mechanics. The Copenhagen Convention accepts that the decisions
made by experimenters about what to measure are not themselves described
by the quantum rules. If conscious agents can freely choose the probing
questions they will physically pose, and such choices are not themselves
determined by known physical laws, then physics no longer forms a closed sys-
tem. Consequently, in the new physics there is a natural place for conscious
choices to have a real effect on physics.’

Note, however, that, once again, this argument for the causal efficacy of
consciousness involves a blurred distinction between two meanings, in this
case two meanings of ‘the causal closure of the physical world’. One might
for example accept that physics is ‘open’ in the sense that physicists are free to
choose the physical measurements that they want to make, and that these
choices are not described by the quantum rules, while rejecting the suggestion
that neurobiological processes in the brain have causal ‘gaps’ that provide
space for the intervention of such ‘conscious choices’.*

In various interpretations of quantum mechanics there is in any case ambi-
guity, and associated controversy, about where in the observation process
a choice about what to observe and a subsequent observation is made. For
example, according to the ‘Copenhagen Convention’, the original formula-
tion of quantum theory developed by Niels Bohr, there is a clear separation
between the process taking place in the observer (Process 1) and the process
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taking place in the system that is being observed (Process 2), but the observer
is defined very broadly:

The observer consists of the stream of consciousness of a human agent,
together with the brain and body of that person, and also the measuring
devices that he or she uses to probe the observed system. Each observer
describes himself and his knowledge in a language that allows him to
communicate to colleagues two kinds of information: How he has acted
in order to prepare himself — his mind, his body, and his devices — to
receive recognizable and reportable data; and What he learns from the
data he thereby acquires. This description is in terms of the conscious
experiences of the agent himself. It is a description of his intentional
probing actions, and of the experiential feedbacks that he subsequently
receives.

(Stapp, 2007b, p. 886)

This ‘Process 1° taking place in the ‘observing’ part of the system is necessar-
ily described in ordinary language and the language of classical physics. By
contrast, ‘Process 2°, which is taking place in the system being probed, is
described in the symbolic language of quantum mechanics. Prior to an obser-
vation being made all possible states of the observed system exist in ‘super-
position’, with probabilities of becoming actual described by the Schrodinger
wave equation. The transition from possible to actual states does not occur
until an observation is made. Once made, the act of observation ‘collapses’
the possible states into one, actual, measured state (to which the Schrédinger
wave equation no longer applies).

But this leaves an unresolved issue: if the ‘observer’ includes the measuring
instrument (e.g. a Geiger counter) as well as the body, brain and conscious
experience of the observer, then what aspect of the measurement process
causes the collapse is open to debate. It could, for example, be the case that
quantum events are actualised at the time that they are recorded by a Geiger
counter, rather than when they are consciously experienced — which would
have little consequence for the causal impact of conscious experience on the
physical world.’

However, in a later extension of quantum theory, Von Neumann demon-
strated that there is nothing in the formalism to exclude any of the physical
systems involved from the quantum mechanical description of the observed
system, including the measuring instruments, body, and even brain of the
conscious observer. Whether one places the cut between the observer and the
physical observed world, or places it at the interface between the observer’s
brain, body and external world on the one hand, and the observer’s conscious
experience on the other, does not alter the mathematics of quantum mechan-
ics or its predictions. Nor does this alter the essential idea that the mathemat-
ics describes what the subject experiences when he probes the world in a
certain way. Consequently, to remove this ambiguity, Von Neumann redrew
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the boundary between the observer and the observed at the interface of
conscious experiences and the brain. In this reformulation, conscious experi-
ences themselves become the choosing agents, and the quantum potentials
that they probe and directly affect are in their own brains!

As Stapp observes,

This placement of the cut does not eliminate the need for Process 1. It
merely places the physical aspect of the Process 1 psychophysical event in
the brain of the conscious agent, while placing the conscious choice of
which probing question to pose in his stream of consciousness. That is,
the conscious act of choosing the probing question is represented as a
psychologically described event in the agent’s mind, which is called by
Von Neumann (1955, p. 421) the ‘abstract ego’. This choice is physically
and functionally implemented by a Process 1 action in his brain. The
psychologically described and physically described actions are the two
aspects of a single psychophysical event, whose physically described
aspect intervenes in the orderly Process 2 evolution in a mathematically
well defined way.

(Stapp, 2007a, p. 304)

To differentiate the conscious part of Process 1 (the ‘conscious ego’) from the
physically embodied part, Stapp (2007¢c) refers to it as ‘Process 0°. Stapp
believes that such quantum dualist interactionism neatly sidesteps the clas-
sical problems of mind-body (or consciousness—brain) interaction (see Stapp,
2007a, p. 305). According to the Von Neumann/Stapp theory, consciousness
(Process 0) chooses what question to ask; through the mediation of Process 1
this interacts with Process 2 (the developing possibilities specified by the
quantum mechanics of the physical system under interrogation, including the
brain) — and Nature supplies an answer, which is in turn reflected in conscious
experience (making the entire process a form of dualist-interactionism).

It is not surprising, however, that a theory designed to make sense of
observer—observed interactions in quantum mechanics ‘neatly sidesteps’ the
classical problems of consciousness—brain interaction, as quantum mechan-
ical theories were never intended to address such problems! A central claim of
the Von Neumann/Stapp theory, for example, is that it is the observer’s con-
scious free will (Von Neumann’s ‘abstract ego’ or Stapp’s ‘Process 0°) that
chooses how to probe nature. But sow such choices are made by the ‘abstract
ego’ and /ow the phenomenology of consciousness could affect the brain in
ways not already affected by its neural correlates (by the operation of Process 1)
remain obscure, as we will see below.

The plausibility of dualist-interactionism

It is remarkable that dualist-interactionism has persisted in a form very simi-
lar to that proposed by the ancient Greeks for over 2,500 years. Although it is
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framed in terms of current neuropsychology, the mind—body theory of John
Eccles is little changed from that of Plato and Descartes. As before, the
self-conscious mind is a nonmaterial entity with an independent existence
(dualism). It receives information from the senses, and exercises control
over the body through the exercise of will (classical interactionism). Von
Neumann and Stapp similarly view consciousness as an agent that exercises
choice, whose operations are not determined by the physical system with
which it interacts, although, in perception, it is affected by that physical
system. One likely reason for the persistence of this view is that now, as then,
it gives a simple, straightforward account of the following facts:

1  Bodies and brains seem to be very different from minds and conscious-
ness. Arms and legs for example seem to be made of completely different
‘stuff” from thoughts and feelings. No one can find consciousness by
examining bits of the brain. It is intuitively plausible therefore to suggest
that body and mind (or brain and consciousness) are different types of
thing.

2 There is extensive evidence that the body and brain affect mind and con-
sciousness via the senses (for example that the visual system affects visual
experience). There is also extensive evidence that mind and consciousness
affect the body and brain (for example in the way that visual experiences,
thoughts, and conscious choices influence subsequent actions). It is
plausible therefore to suggest that mind and consciousness interact with
body and brain.

As far as it goes, nothing could be simpler — and for this reason, dualist-
interactionism forms a natural place of departure for alternative theories of
consciousness or mind. Any alternative theory would have to account for the
same facts in an equally plausible way. Yet in contemporary science and
philosophy of mind there are very few defenders of dualist-interactionism.
Why?

The problems of dualist-interactionism

1 Dualism tells us little about the nature of consciousness

Within dualism the ontological nature of consciousness, mind, or soul
remains essentially mysterious. According to Descartes, it is res cogitans. But
what kind of ‘substance’ is a ‘substance that thinks’? In his clean separation
of res cogitans from res extensa (the stuff of the material world), Descartes
is often thought to have ushered in the modern era. The stuff of the world is
purely mechanical, following mathematically describable laws. These can be
discovered by empirical research and are, therefore, in the province of natural
science. Consciousness, mind or soul, being nonmaterial, cannot be investi-
gated empirically. Consequently, it is in the province of theology and
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metaphysics. In the seventeenth century, this separation of responsibilities was
liberating for science, enabling the investigation of matter to proceed without
interference from the church.

However the cost of splitting the universe into two fundamentally different
substances was to block any empirical investigation of consciousness and
mind. Three hundred years later, this separation appears to have outlived its
cultural value. Eccles made much of the fact that current science does not
explain consciousness (see above). Given its historical exclusion from scien-
tific investigation by both scientists and theologians, this is hardly surprising.
But the same constraints may not apply to future science. Given the success
of science in explaining mysteries once thought to be beyond any natural
explanation (the origins of life, the evolution of man), many scientists and
philosophers now believe a natural explanation is possible for consciousness
and mind.

2 Consciousness is not the same as mind or soul

The classical dualist-interactionist position is not easily translated into a con-
temporary understanding of consciousness, mind and brain. As noted above,
Plato, Descartes and Eccles make no clear distinctions between the terms ‘con-
sciousness’, ‘mind’, and ‘soul’. But, in the modern context, these terms have
different meanings. ‘Consciousness’ is not easy to define. However, as pointed
out in Chapter 1, one can begin to define it ostensively by contrasting situ-
ations where it is present and absent, for example, situations where one is
conscious of something as opposed to not being conscious of that thing. That
is, consciousness can partly be defined in terms of the presence or absence of
phenomenal content. ‘Mind’, by contrast, refers to psychological processes
that may or may not have associated conscious contents. There is consider-
able evidence for example for a ‘cognitive unconscious’. And ‘soul’ tradition-
ally refers to some essential aspect of human identity that survives bodily
death.

Put this way, the distinctions between consciousness, mind and soul should
be clear. It should be obvious, for example, that one can investigate the condi-
tions under which consciousness (of a stimulus) is present or absent, or the
operations of mind (reasoning, the use of language, etc.), by means of psy-
chological research, irrespective of one’s convictions about the survival of
the soul.

3 Thought does not exemplify the whole of conscious experience

Historically, dualism has associated consciousness, mind or soul with the
ability to reason. For Descartes, the best exemplar of conscious experience
is thought. Thoughts do have conscious manifestations, for example verbal
thoughts may be experienced in the form of phonemic imagery or ‘inner
speech’. However, the phenomenal properties of such thoughts do not
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exemplify the whole of conscious experience. As you read this sentence for
example you have a visual experience of print on a page, attached to a book,
extended in three-dimensional phenomenal space. This visual, phen-
omenal world seems to have properties (or ‘qualia’) very different from verbal
thoughts. To understand consciousness one needs to discover how its phen-
omenology relates to processes in the brain, the external world and so
on. Conversely, if we start with an inaccurate (or partial) description of its
phenomenology we are unlikely to arrive at an accurate understanding. A
brief mention of this point will do for now. In Part II of this book, I show
how a more accurate phenomenology leads to a different understanding of
consciousness.

4 The problem of causation

Dualist-interactionism takes the causal interaction of consciousness and brain
to be well substantiated by the evidence of ordinary experience. Eccles also
asks, ‘If consciousness doesn’t do anything, how could it have evolved?’
However, the mechanism by which interaction takes place is far from clear. As
Hume (1739), Moore (1910), and Russell (1948) have pointed out, differences
in appearance between entities and events do not in themselves eliminate the
possibility of their causal interaction — witness the mutual influence of mag-
netic fields and electric currents. Yet, if consciousness or mind is truly imma-
terial and ‘soul-like’ then the differences between it and the material world
seem to be more fundamental than any differences that obtain amongst phys-
ical energies and events. How could something ‘extended’ interact with some-
thing that ‘thinks’? How could experienced wishes or desires affect the
behaviour of neurons? And how could electrochemistry give rise to subjective
experiences? Little wonder that Spinoza (1677) and Leibniz (1686) judged the
causal interaction of res cogitans and res extensa to be literally inconceivable
(Box 2.2).

Extensive investigations of the brain have deepened this puzzle. According
to dualist-interactionism the activities of the brain cannot be fully under-
stood without the causal intervention of a nonmaterial consciousness or
mind. But, on the basis of present evidence, the brain appears to operate
on entirely physical principles. Viewed from the perspective of classical phys-
ics, there appear to be no ‘gaps’ in neural causal chains for nonmaterial
causes to fill. In this sense, the physical world appears to be causally closed.
Nonmaterial causation also seems to contravene the Conservation of Energy
Principle. In order to do work in the physical universe one requires energy.
If mental events are to influence physical ones, physical energy must be cre-
ated from some nonmaterial source, and the total physical energy of the
universe thereby increased. Equally, for physical events to influence mental
ones, energy must be drawn from the physical universe. However, according
to the Conservation of Energy Principle energy can neither be created nor
destroyed.
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Box 2.2 How could the conscious mind and the body have causal
interactions?

Spinoza and Leibniz recognised the causal interaction of the conscious
mind (or soul) with the body to be one of the hardest problems of
consciousness. To resolve it Spinoza developed a form of ‘dual-aspect
theory’, to which we return in Chapters 11 and 13. Leibniz, on the other
hand, proposed a form of ‘non-interactionist dualism’ or ‘parallelism’
in which the causal interaction of the body and the soul is an illusion.
In actual fact, he argues, God has formed the body and the soul into a
pre-established harmony — like two perfectly aligned clocks, each keep-
ing time exactly with the other. This perfect correlation produces the
appearance of a causal relation although neither actually influences the
other. Needless to say, this attempt to solve a mystery by recourse to a
deeper one has few adherents in modern scientific thought.

Given our state of incomplete knowledge about consciousness, mind and
physical matter, one cannot rule out the possibility that such interactions
take place. It might be, for example, that in consciousness—brain interactions
energy is ‘borrowed from’ and ‘paid back’ to the physical universe leaving
the total in balance.® According to Hart (1995), consciousness might itself be
a ‘form of energy’ currently unknown to physics, in which case conservation
of energy would have to include the energy of consciousness, and transforms
from physical to consciousness energies could, in principle, be found. Alter-
natively, it might be the case that consciousness interacts with the brain’s
microstructure. As noted above, another suggestion, made by Eccles (1989)
and Beck and Eccles (1992, 2003), is that mental events might intervene in
very small degrees in the unstable equilibrium of the brain at the microscopic
probabilistic level — a form of influence that might not be inconsistent with
physical determinism at the macroscopic level. Through a multiplier effect,
such small influences might have macroscopic effects.

Whether the neurobiology of synaptic transmission would actually allow
such quantum mechanical effects is highly controversial (see in particular
Smith, 2008). In any case, as Stapp (2007a) points out, such biasing would be
inconsistent with the rules of quantum mechanics. The Schrodinger wave
equation describes the probability of quantum mechanical events being actu-
alised with great precision. Either this remains true for quantum mechanical
events in the brain, or it does not. If it remains true, then any momentary
biasing of probabilities (by conscious free will) would have to be compensated
for by subsequent biasing against those probabilities, otherwise the shape of
the probability function would be changed. Alternatively, the Schrodinger
wave equation does not apply at the loci of conscious intervention in the brain.
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As Stapp points out, there is another sense in which the world described by
physics is not causally closed — the sense in which experimenters are free to
choose the measurements they make which in turn have a powerful influence
on what they observe. Following Von Neumann, he suggests that the same
process operates at the interface of conscious experience and the brain. How-
ever, in their present forms, such quantum mechanical accounts of the causal
interaction of consciousness and brain suffer from problems that are just as
serious as those of macroscopic accounts. Quantum mechanical effects occur
within the brain at the microcosmic level just as they do in the rest of the
material world, but there is little evidence as yet that these have measurable,
macrocosmic effects.” Nor is it clear how perturbations at the microcosmic
level could be translated into psychologically relevant macro-effects. Solving
a problem or speaking a language, for example, are highly complex forms
of human information processing that require the manipulation of symbols,
grounded in meanings, which can be related to global knowledge of the world.
This applies even more to the ‘conscious choices’ made by physicists about
how to make measurements that might have theoretical significance in phys-
ical experiments. It is by no means clear how such operations on representa-
tions of the world could be determined by some nonmaterial consciousness,
momentarily affecting quantum mechanical events. Events at the quantum
mechanical level do not determine the way conventional computers operate
on representations. So, unless the brain turns out to be a ‘quantum com-
puter’, interventions at the quantum mechanical level would seem to be at the
wrong level of grain.

And there are other reasons to be cautious about the applications of quan-
tum mechanics to neuropsychology. It seems reasonable to suppose that
a ‘collapse’ of a superposition of quantum states of, say, a photon by the
conscious experience of an observer involves the observer having some form
of visual experience. While this might not be inconsistent with the mathemat-
ics of quantum mechanics, it is paradoxical in terms of the processes involved
in visual perception as it would seem to require backward causation in time
(Box 2.3).

However, the central problem for dualist accounts of causality remains the
phenomenology of consciousness. According to Eccles the self-conscious mind
controls activities in the motor cortex through the exercise of free will. But
how could a consciously experienced wish to do something activate neurons
or move muscles? The processes required to activate neurons are not even
represented in consciousness! For example, the phenomenology of a ‘wish’
includes no details of where our motor neurons are located, let alone how
to activate them. The same argument applies at the quantum mechanical
level. ‘Experiencing a wish’ reveals nothing of the momentary probabilities of
quantum mechanical states, let alone how to alter them. Nor, following Von
Neumann and Stapp, does the phenomenology of a conscious choice reveal
anything about how to intervene in the developing quantum process within
one’s own brain. Consciousness without phenomenology is not consciousness
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Box 2.3 A paradox for quantum dualist interactionism: how could a
visual conscious experience actualise its own prior cause?

Although it only takes one photon arriving at the retina to trigger a
visual experience, the vitreous humour of the eye scatters light, so that
even under optimal conditions, it requires from five to eight photons to
trigger that experience (see Chapter 8). Studies of the visual system and
other sensory systems also make it clear that conscious experiences do
not arise at the instant that input stimuli arrive at the cortex. Instead,
a period of preconscious processing occurs that involves neural acti-
vation, analysis, synthesis and so on. This takes time. Experiments
reviewed by Libet (1996), for example, suggest it takes at least 200
milliseconds for neural states to form in a way that is adequate to sup-
port a tactile conscious experience (see Chapter 10). In short, within
neuropsychology, consciousness of external events is thought to take
place later in time than the occurrence of the events themselves and,
perhaps, hundreds of milliseconds later in time than the arrival time of
the neural activation they produce at the sensory cortex. The relevance
of quantum mechanics to an understanding of how such systems oper-
ate is not obvious. According to the Stapp/Von Neumann interpretation
a photon is only actualised once it results in a visual experience.
But how could a resulting conscious experience ‘actualise’ its own prior
cause? This would seem to require backward causation in time! And are
we also to say, following Von Neumann and Stapp, that preconscious
processes responsible for creating neural conditions that are adequate
to support a conscious experience also only become ‘actualised’ once
the visual experience arises? Note that such paradoxes would remain if
there is any delay between the input stimulus and the consequent
experience. That is, the problems remain even if Libet’s figure of a
minimal 200-millisecond delay turns out to be an overestimate.

at all (see Chapter 1). Consequently, if some aspect of the mind does control
the momentary activities of neurons at the microcosmic level, that aspect of
the mind must be nonconscious. This paradoxical relation of conscious phe-
nomenology to nonconscious processing is discussed, in depth, in Chapters 4
and 10.

5 The problem of function

Both Descartes and Eccles support their case for a nonmaterial, self-
conscious mind by listing capacities that could not be carried out by a purely
material brain. Descartes, for example, focuses on language and reasoning,
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and Eccles on information integration. These claims have to be re-evaluated
in the light of advances in artificial intelligence, and increased understanding
of the brain.

It remains true, to the present day, that no existing machine can use lan-
guage and reasoning with an appropriateness and flexibility approaching that
of humans. But in restricted domains, where the rules and procedures are
relatively well understood, machine performance is impressive — for example,
mathematical calculation, or the ability to play chess, triumphantly demon-
strated by the 1996 defeat of Grandmaster Gary Kasparov by IBM’s ‘Deep
Blue’ (cf. Newborn, 1997). Given such restricted successes, it is no longer
self-evident that there is anything about the nature of physical systems as
such that prevents more sophisticated functioning.® It would appear to be our
limited understanding of our own mental processing that limits our ability
to simulate or emulate such abilities in machines. Indeed, within cognitive
psychology, one criterion for a ‘good theory’ is that it be sufficiently well
specified to be instantiated in a machine.

Whether, in humans, there is some general ability to respond appropriately
in all circumstances over and above such specialised skills remains to be seen.
The human brain remains far more complex than any existing machine, and
there is extensive cognitive neuropsychological evidence that its operation is
largely ‘modular’. That is, the brain’s sophisticated functioning results from
the interaction of large numbers of relatively specialised processors. It may
be that, in addition, there is a general human capacity or intelligence that
can be applied to many situations, along the lines suggested by Descartes.
Indeed the relative contribution of specialised versus general skills has been a
central topic for researchers of ‘intelligence’ for around 100 years. However,
there is no reason, as yet, to doubt that such generalised functioning, once
instantiated in the brain, follows physical principles.

6 The problem of explanatory adequacy

A more fundamental problem with dualist-interactionist explanations of
human functioning is that they do not offer a genuine alternative to physical
or functional explanations. For example, Descartes claims that res cogitans
provides a general-purpose intelligence without suggesting sow it does so.
Eccles asserts that the self-conscious mind ‘reads’ information displayed on
dominant hemisphere, ‘selects’ according to ‘attention’ and ‘interest’, and
‘integrates’ its selection to give unity to experiences. But he says nothing
about how the self-conscious mind achieves such things. Stapp finds a gap in
quantum mechanics where consciousness can exercise choices about how
to interrogate the physical world, but again says nothing about how those
choices are made — and quantum mechanics offers no answers. The processes
involved in reading, selectively attending to, integrating, and responding to
information have been extensively investigated in cognitive psychology for
around fifty-five years (see Chapters 4 and 10), and it is abundantly clear that
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such functions require complex systems. If the self-conscious mind performs
such functions it would itself have to be a complex system (like the brain). To
encode information it would also have to possess discriminable states that
need to be embodied somehow in a structure that can be accessed. But if the
self-conscious mind is nonmaterial, without spatial location and extension,
what kind of structure could this be? In short, all the problems of explaining
how such functions operate in the brain simply regress, with added complica-
tions, to the self-conscious mind.

In sum, classical dualism offers ‘explanations’ which themselves require
explanation. It also ‘splits’ the world in ways that make it difficult to put it back
together again. Given this, it is not surprising that monists have searched for a
more unified theory of consciousness and mind.

Notes

1 In Descartes’” dualism no clear distinction is made between the terms ‘soul’, ‘mind’,
and ‘consciousness’, so for exposition of his position I use the terms interchange-
ably. Later, I will argue that this loose conflation of terms is a source of major con-
fusion in contemporary debates, which needs clarification before genuine progress
can be made.

2 Stapp also rejects the suggestion that conscious influences are carried out by a
disembodied soul. Rather, they reflect the operations of one aspect of a dual-aspect,
psychophysical mind. As the latter proposal is also an important feature of the
reflexive monism developed in this book, we return to it in depth in Chapters 11
and 13.

3 Hans Primas (2002) made the similar point that physical experiments require one
to fix boundary conditions and initial conditions that are not given by the funda-
mental laws of nature, both in classical physics, and even more obviously in quan-
tum mechanics. So, in this sense, conscious agents influence the findings of physics,
and again, in this special sense, the physical world is not causally closed.

4 Indeed, there are good reasons to believe that ‘free choice’ or, more generally, ‘free
will’, in the form that we experience it, is compatible with causal closure at the level
of classical physics, a position known as ‘compatibilism’. We examine this in depth
in Chapter 14.

5 As it happens, most physicists have moved on to the view that interactions of a
quantum particle with its environment (for example with the billions of particles
that make up a macroscopic Geiger counter) produce a decoherence of the super-
position of quantum states of that particle which fixes it into a given state — in
which case the consciousness of an observer is not required. As this is an alternative
to quantum dualist interactionism (rather than a version of it) I will not go into
decoherence theory here. But see Thomas (2007) and Greene (2004, ch. 7), for lucid
explanations.

6 The notion that energy may be briefly ‘borrowed’ and ‘paid back’ to the universe is
used in subatomic physics to account for phenomena such as the tunnelling of
electrons through electrical fields, the escape of alpha particles from radioactive
nuclei and the existence of ‘virtual® particles.

7 Critics of the QM approach to consciousness have pointed out that the heat and
noise of the brain are too great to support QM effects. Hameroff and Penrose
(1996) have suggested quantum mechanical effects might nevertheless operate within
microtubules, protein structures found in the skeleton of neurons. These micro-
tubules normally exist in quantum coherent states, whose (gravitation-induced)
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collapse corresponds to elementary acts of consciousness. They also suggest ways
in which such effects might combine to allow the brain to operate as a ‘quantum
computer’. This highly original, but controversial proposal has been extensively
criticised by Grush and Churchland (1995), defended by Penrose and Hameroff
(1995), and further criticised by Atmanspacher (2006), Stapp (2007a), and Smith
(2008). The Hameroff-Penrose model is closer to a dual-aspect theory of con-
sciousness—brain than interactionist-dualism, but I mention it here on the grounds
that it is one of the most detailed models of consciousness—brain activity at the
QM level.

8 Modern versions of the ‘argument from capacity’ are equally controversial. Accord-
ing to Penrose (1994) certain mathematical problems are noncomputable using
classical computing systems although they are computable by minds. He suggests
that such problems might be soluble by a ‘quantum computer’ — in which case, the
brain itself might be a quantum computer. However, a quantum computer is still
a physical system, so this is not an argument in support of the intervention of a
nonmaterial consciousness or mind.



3 Are mind and matter the
same thing?

How to collapse dualism into monism

There are three ways to collapse mind-matter dualism into monism:

1  Mind and physical matter might be aspects or arrangements of some-
thing more fundamental that is in itself neither mental nor physical
(dual-aspect theory; neutral monism; pan-psychism).

2 Physical matter might be nothing more than a particular aspect or
arrangement of mind (idealism).

3 Mind might be nothing more than a particular aspect or arrangement of
physical matter (physicalism; functionalism).

Current Western philosophy and science largely favours option 3, so this
will be the main focus of our analysis. However, each of these positions
has been defended in the philosophy of mind, and being out of current
fashion does not mean they are entirely wrong. Let us examine them briefly,
1n turn.

Dual-aspect theory

Spinoza (1677), like Descartes, viewed mind (‘thinking being’) and body
(‘extended being’) as very different in kind, yet intimately conjoined in their
activity. For Spinoza, however, the differences between mind and body are so
great that their causal interaction is inconceivable. Rather, mind and body are
different aspects of one underlying reality (which he variously refers to as
‘Nature’ or ‘God’), and it is for this reason that they appear intimately
conjoined. That is,

Mind and body are one and the same thing, conceived first under
the attribute of thought, secondly, under the attribute of extension.
Thus it follows that the order of concatenation of things is identical,
whether nature be conceived under the one attribute or the other; con-
sequently the order of states of activity or passivity in our body is
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simultaneous in nature with the order of states of activity and passivity
in the mind . . .
(Spinoza, 1677)

In its original form, this theory threatens to solve a mystery by introducing a
greater one (the unfathomable nature of ‘Nature’, or ‘God’). However, the
related notion that consciousness and aspects of brain activity may be thought
of as one process with two sides was later taken up by Lewes (1877), Romanes
(1885), Gunderson (1970), and Nagel (1986). Later, Velmans (1991a, 1991b)
and Chalmers (1996) developed this into different dual-aspect theories of
information. We return to these in Chapters 13 and 14.

Neutral monism

According to Ernst Mach (1885), William James (1904) and Bertrand Russell
(1948), mental events and physical ones are not aspects of some more funda-
mental reality but simply different ways of construing the world as perceived.
On this view, there is only one, neutral stuff of which the perceived world is
composed, which Mach refers to as ‘sensations’, James as ‘pure experience’,
and Russell as ‘events’. Although the terms they use to describe the perceived
world differ, the central argument used to support neutral monism is the
same: what we observe in the world is neither intrinsically mental nor phys-
ical. Rather, we judge what we experience to be ‘mental’ or ‘physical’ depend-
ing on the network of relationships under consideration.
Mach (1885), for example, writes that,

The traditional gulf between physical and psychological research . . .
exists only for the habitual stereotyped method of observation. A colour
is a physical object so long as we consider its dependence upon its
luminous source, upon other colours, upon heat, upon space, and so
forth. Regarding, however, its dependence upon the retina . . . it becomes
a psychological object, a sensation. Not the subject, but the direction of
our investigations is different in the two domains.

Or, as William James (1904) puts it, a room in which one sits enters simul-
taneously into two histories — ‘one of them is the reader’s personal biog-
raphy, the other is the history of the house of which the room is a part’. In
so far as the room is one’s present field of consciousness it is ‘the last term
of a train of sensations, emotions, decisions, movements, classifications,
expectations, etc, ending in the present, and the first term of a series of
similar “inner” operations extending into the future’. On the other hand, it
is also the end product of a very different series of physical operations,
‘carpentering, papering, furnishing, warming’ and so on, and it is the
potential recipient of future physical operations — ‘As your field of con-
sciousness it may never have existed until now’ — As a physical room it
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may have ‘occupied that spot and had that environment for thirty years’
(Box 3.1).

Box 3.1 How an entity in the world can be both mental and physical

There is a clear sense in which some experienced entities in the world are
both mental and physical. From one point of view this WORD is an
experience — one might for example investigate how it comes to be seen
as WORD rather than WORD by tracing the activities of different sets
of feature analysers which code for line orientation in the brain. At the
same time, this WORD has physical properties determined by the nature
and texture of the paper on which it is written, the ink used in the print,
and so on. These different ways of analysing WORD do not alter its
phenomenology. Only the network of relationships of interest changes.

Given the supposed, unbridgeable ‘gap’ separating the physical world
from conscious experience, it is important not to lose sight of this simple
(often neglected) point — and we will return to it in Chapter 6. However,
one needs a lot more than this to solve the mind-body problem. For
example, one still has to relate the phenomenal world to the very different
world described by physics."! And it is not so easy to be ‘neutral’ about the
status of events more traditionally regarded as the contents of conscious-
ness, such as images, dreams, emotions and thoughts. These are clearly
‘mental’, but how, in the sense that the neutral monists intend, could they
be ‘physical’? Such experiences appear to differ from tables, chairs, floors,
etc., not only in terms of the network of relationships into which they
enter, but also in terms of their intrinsic qualities (or ‘qualia’). That is, in
contrast to physical objects they have no solidity, permanence, location, or
extension in space.

And what of the causal interactions between consciousness and the brain
which have so troubled dualist theories? How, in neutral monism, can the
brain ‘produce’ experiences or experienced wishes affect neurons? According
to Russell (1948) such questions pose no special problems, provided that
‘causation is regarded — as it usually is by empiricists — as nothing but invari-
able sequence or concomitance’ (p. 276). Given this, he concludes that,

The whole question of the dependence of mind on body or body on
mind had been involved in quite needless obscurity owing to the
emotions involved. The facts are quite plain. Certain observable occur-
rences are commonly called ‘physical’, certain others ‘mental’; sometimes
‘physical’ occurrences appear as causes of ‘mental’ ones, sometimes vice
versa. A blow causes me to feel pain, a volition causes me to move my
arm. There is no reason to question either of these causal connections,
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or at any rate no reason which does not apply to all causal connections
equally.
(Russell, 1948, p. 276)

In a sense, Russell is right. If we knew the necessary and sufficient neural
conditions for a given conscious experience, these would count as the
‘neural causes’ of that experience. That is, if we could reproduce the neural
conditions, we could reproduce the experience! The reverse is equally true.
When we have a conscious wish to move an arm, we can usually do so. But
this alone would not give us an understanding of how neuronal events could
give rise to subjective experiences which seem so unlike neuronal events, or
vice versa. Nor does it deal with the problem that, viewed macroscopically,
the physical world appears to be causally closed. If one assumes that every
experience has a neurophysiological correlate, then whenever an experience
(such as a volition) appears, its neural correlates would also appear, thereby
filling any ‘gaps’ in the neural causal chain, in which case there is no ‘room’
for any mental intervention. And if one already has a complete causal
account of what is going on in neural terms, why introduce added, conscious
causes? To these problems, neutral monism provides no solutions.

The reduction of body to mind

If one cannot bridge the mind-body gap by being ‘neutral’ about whether
events are mental or physical, perhaps they have to be one thing or the other.
But then one has to choose which one has ontological primacy. Historically,
this choice has been determined by decisions about what counts as reliable
knowledge, and particularly by decisions about whether to trust what one
experiences. According to the Greek Rationalists, experience is illusory.
Only innate knowledge of reality accessed through our ability to reason can
provide knowledge of the true structure of the world (the universal forms).
By contrast, British Empiricists such as John Locke (1690) believed that, at
birth, the mind is a blank slate (a tabula rasa) on which the world makes
impressions via the senses. Concepts and theories of the world are con-
structed by the mind on the basis of sensations, and their reliability depends
entirely on the extent to which they can be seen to reduce to or derive from
such sensations. That is, sensations provide the ‘bedrock’ of knowledge. They
are as close to the world as one can get. Ironically, this sceptical, empiricist
position provided the foundation for Berkeley’s Idealism — the view that
things exist only in so far as they exist in the mind.

John Locke himself had no doubts that the physical world is real.
Like Descar