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Preface







This era is at once the most exciting and the most frustrating
for the study of consciousness in my intellectual lifetime:
exciting because consciousness has again become respectable,
indeed almost central, as a subject of investigation in philos-
ophy, psychology, cognitive science, and even neuroscience;
frustrating because the whole subject is still plagued with mis-
takes and errors I thought had been long exposed.

This excitement—and some of the mistakes—are exem-
plified by the works discussed in this book, which is based on a
series of articles that I published in 7he New York Review of Books
between 1995 and 1997. The intervening time, and the larger
scope of a book, have allowed me to expand and revise some
of the original essays and to try to unify the entire discussion.

As I look over this material from the vantage point of
the debates that have gone on—and still go on—about the
issues discussed in these chapters, it seems to me that the
greatest single philosophical obstacle to getting a satisfactory
account of consciousness is our continued acceptance of a set
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of obsolete categories, and an accompanying set of presuppo-
sitions that we have inherited from our religious and philo-
sophical tradition. We start off with the mistaken assumption
that the notions of “mental” and “physical,” of “dualism” and
“monism,” of “materialism” and “idealism” are clear and respect-
able notions as they stand, and that the issues have to be posed
and resolved in these traditional terms. We also suppose that
the notion of scientific reduction—by which complex phe-
nomena can be explained by, and in some cases eliminated in
favor of, the basic mechanisms that make them work—is clear
and presents few difficulties. We then notice that conscious-
ness, our ordinary states of sentience and awareness when we
are awake, as well as our states of dreaming when we are
asleep, seem very peculiar when we compare them with such
“physical” phenomena as molecules or mountains. Compared
to mountains and molecules, consciousness seems “mysterious,”
“ethereal,” even “mystical.” Consciousness does not seem to be
“physical” in the way that other features of the brain, such as
neuron firings, are physical. Nor does it seem to be reducible
to physical processes by the usual sorts of scientific analyses that
have worked for such physical properties as heat and solidity.

Many philosophers believe that if you grant real exis-
tence to consciousness you will be forced to some version of
“dualism,” the view that there are two metaphysically different
kinds of phenomena in the universe, the mental and the phys-
ical. Indeed for many authors, the very definition of dualism
implies that if you accept, in addition to such “physical” phe-
nomena as mountains, “mental” phenomena such as pains,
you are a dualist. But dualism as traditionally conceived seems
a hopeless theory because, having made a strict distinction
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between the mental and the physical, it cannot then make the
relation of the two intelligible. It seems that to accept dualism
is to give up the entire scientific worldview that we have spent
nearly four centuries to attain. So, what are we to do?

Many authors bite the bullet and accept dualism, for
example, the physicist Roger Penrose and the philosopher David J.
Chalmers, both discussed in the pages that follow. But in con-
temporary philosophy the most common move is to insist that
materialism must be right and that we must eliminate conscious-
ness by reducing it to something else. Daniel C. Dennett is an
obvious example of a philosopher who adopts this position.
Favorite candidates for the phenomena to which consciousness
must be reduced are brain states described in purely “physical”
terms and computer programs. But, as I argue in the book, all
of these reductionist attempts to eliminate consciousness are
as hopeless as the dualism they were designed to supplant. In
a way they are worse, because they deny the real existence of
the conscious states they were supposed to explain. They end
up by denying the obvious fact that we all have inner, qualita-
tive, subjective states such as our pains and joys, memories and
perceptions, thoughts and feelings, moods, regrets, and hungers.

I believe the urge to reductionism and materialism derives
from the underlying mistake of supposing that if we accept con-
sciousness as having its own real existence, we will somehow be
accepting dualism and rejecting the scientific worldview. If there
is one theme that runs throughout this book it is this: conscious-
ness is a natural, biological phenomenon. It is as much a part
of our biological life as digestion, growth, or photosynthesis.

We are blinded to the natural, biological character of con-
sciousness and other mental phenomena by our philosophical
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tradition, which makes “mental” and “physical” into two
mutually exclusive categories. The way out is to reject both
dualism and materialism, and accept that consciousness is
both a qualitative, subjective “mental” phenomenon, and
at the same time a natural part of the “physical” world.
Conscious states are qualitative in the sense that for any con-
scious state, such as feeling a pain or worrying about the eco-
nomic situation, there is something that it qualitatively feels
like to be in that state, and they are subjective in the sense that
they only exist when experienced by some human or other sort
of “subject.” Consciousness is a natural biological phenomenon
that does not fit comfortably into either of the traditional cat-
egories of mental and physical. It is caused by lower-level micro-
processes in the brain and it is a feature of the brain at the
higher macro levels. To accept this “biological naturalism,” as I
like to call it, we first have to abandon the traditional categories.

Future generations, I suspect, will wonder why it took
us so long in the twentieth century to see the centrality of con-
sciousness in the understanding of our very existence as human
beings. Why, for so long, did we think that consciousness did not
matter, that it was unimportant? The paradox is that conscious-
ness is the condition that makes it possible for anything at all to
matter to anybody. Only to conscious agents can there ever be
a question of anything mattering or having any importance at all.

My aim in writing this book is to appraise some of the
significant and influential views on the problem of conscious-
ness, and in so doing to present and try to justify my own
views. I do not say that the books chosen for review here are
the “best” books on the subject. On the contrary my opinions
as to their different degrees of quality will emerge all too
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clearly in the following chapters. In my view the books range
in quality from superb to dreadful. They were chosen for
various reasons: some are excellent; others are influential,
exemplary, suggestive, or symptomatic of current confusions.
None of them solves the problem of consciousness, but some
point the way toward a solution. We will understand con-
sciousness when we understand in biological detail how the
brain does it. How exactly does the brain cause our conscious
states and processes, and how exactly do these states and
processes function in our brains and in our lives generally?

I present my own views in the first and last chapters.
Each of the other chapters is devoted to one of the other writers.
Three of the chapters contain appendixes, chapter 4 because I
wanted to separate some fairly technical material from the
body of the chapter; and chapters 5 and 6 because two of the
authors responded to the reviews of their books, and their
responses together with my rejoinders are reprinted here as
appendixes to the respective chapters.

I am indebted to a large number of people for help and
advice in writing this book. First, and perhaps most important,
five of the six authors under review, Francis Crick, Gerald
Edelman, Penrose, Dennett, and Chalmers, have responded
in various ways to my comments. I am especially grateful to
Chalmers and Penrose for pointing out ways in which they
think I have misunderstood their views in earlier versions of
this material. Dennett’s and Chalmers’s published responses to
my original reviews as well as my rejoinders are here in full in
their original form.

Various colleagues read portions of the material and made
helpful comments. I am especially grateful to Ned Block. I was
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helped enormously in understanding Gédel’s theorem and
Penrose’s use of it by several mathematical logicians, especially
Mack Stanley and William Craig. Robert Silvers of The New
York Review is the best editor I have ever encountered, and I
have benefited enormously from his relentless and implacable
insistence on clear explanation. The great lesson I have learned
from him is that it is possible to present difficult issues to non-
specialists without sacrificing intellectual complexity. Special
thanks are also due to my research assistant, Jennifer Hudin,
and most of all to my wife, Dagmar Searle, to whom this book

is dedicated.



Chapter One

Consciousness as a
Biological Problem






The most important problem in the biological sciences is one
that until quite recently many scientists did not regard as a
suitable subject for scientific investigation at all. It is this: How
exactly do neurobiological processes in the brain cause con-
sciousness? The enormous variety of stimuli that affect us—
for example, when we taste wine, look at the sky, smell a rose,
listen to a concert—trigger sequences of neurobiological pro-
cesses that eventually cause unified, well-ordered, coherent,
inner, subjective states of awareness or sentience. Now what
exactly happens between the assault of the stimuli on our
receptors and the experience of consciousness, and how exactly
do the intermediate processes cause the conscious states? The
problem, moreover, is not just about the perceptual cases I
have mentioned, but includes the experiences of voluntary
actions, as well as such inner processes as worrying about income
taxes or trying to remember your mother-in-law’s phone num-
ber. It is an amazing fact that everything in our conscious life,
from feeling pains, tickles, and itches to—pick your favorite—
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feeling the angst of postindustrial man under late capitalism
or experiencing the ecstasy of skiing in deep powder, is caused
by brain processes. As far as we know the relevant processes
take place at the microlevels of synapses, neurons, neuron
columns, and cell assemblies. All of our conscious life is caused
by these lower-level processes, but we have only the foggiest
idea of how it all works.

Well, you might ask, why don't the relevant specialists
get on with it and figure out how it works? Why should it be
any harder than finding out the causes of cancer? But there are
a number of special features that make the problems raised by
brain sciences even harder to solve. Some of the difficulties are
practical: by current estimate, the human brain has over 100
billion neurons, and each neuron has synaptic connections
with other neurons ranging in number from a few hundred
to many tens of thousands. All of this enormously complex
structure is massed together in a space smaller than a soccer
ball. Furthermore, it is hard to work on the microelements in
the brain without damaging them or killing the organism. In
addition to the practical difficulties, there are several philo-
sophical and theoretical obstacles and confusions that make
it hard to pose and answer the right questions. For example,
the common-sense way in which I have just posed the ques-
tion, “How do brain processes cause consciousness?” is already
philosophically loaded. Many philosophers and even some sci-
entists think that the relation cannot be causal, because a
causal relation between brain and consciousness seems to
them to imply some version of dualism of brain and con-
sciousness, which they want to reject on other grounds.

From the time of the ancient Greeks up to the latest
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computational models of cognition, the entire subject of con-
sciousness, and of its relation to the brain, has been something
of a mess, and at least some of the mistakes in the history of
the subject are repeated in recent examinations of the subject
I will discuss here. Before discussing the latest work, I want to
set the stage by clarifying some of the issues and correcting
some of what seem to me the worst historical mistakes.

One issue can be dealt with swiftly. There is a problem
that is supposed to be difficult but does not seem very serious
to me, and that is the problem of defining “consciousness.” It
is supposed to be frightfully difficult to define the term. But
if we distinguish between analytic definitions, which aim to
analyze the underlying essence of a phenomenon, and common-
sense definitions, which just identify what we are talking
aboug, it does not seem to me at all difficult to give a common-
sense definition of the term: “consciousness” refers to those
states of sentience and awareness that typically begin when we
awake from a dreamless sleep and continue until we go to
sleep again, or fall into a coma or die or otherwise become
“unconscious.” Dreams are a form of consciousness, though of
course quite different from full waking states. Consciousness
so defined switches off and on. By this definition a system is
either conscious or it isn’t, but within the field of conscious-
ness there are states of intensity ranging from drowsiness to full
awareness. Consciousness so defined is an inner, first-person,
qualitative phenomenon. Humans and higher animals are obvi-
ously conscious, but we do not know how far down the phylo-
genetic scale consciousness extends. Are fleas conscious, for
example? At the present state of neurobiological knowledge,
it is probably not useful to worry about such questions. We
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do not know enough biology to know where the cutoff point
is. Also, the general phenomenon of consciousness should not
be confused with the special case of self-consciousness. Most
conscious states, feeling a pain, for example, do not necessarily
involve self-consciousness. In some special cases, one is con-
scious of oneself as being in that state of consciousness. When
worrying about one’s tendency to worry too much, for exam-
ple, one may become conscious of oneself as an inveterate
worrier, but consciousness as such does not necessarily imply
self-consciousness or self-awareness.

The first serious problem derives from intellectual his-
tory. In the seventeenth century Descartes and Galileo made a
sharp distinction between the physical reality described by sci-
ence and the mental reality of the soul, which they considered
to be outside the scope of scientific research. This dualism of
conscious mind and unconscious matter was useful in the sci-
entific research of the time, both because it helped to get the
religious authorities off scientists’ backs and because the phys-
ical world was mathematically treatable in a way that the mind
did not seem to be. But this dualism has become an obstacle
in the twentieth century, because it seems to place conscious-
ness and other mental phenomena outside the ordinary phys-
ical world and thus outside the realm of natural science. In my
view we have to abandon dualism and start with the assump-
tion that consciousness is an ordinary biological phenomenon
comparable with growth, digestion, or the secretion of bile.
But many people working in the sciences remain dualists and
do not believe we can give a causal account of consciousness
that shows it to be part of ordinary biological reality. Perhaps
the most famous of these is the Nobel laureate neurobiologist
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Sir John Eccles, who believes that God attaches the soul to the
unborn fetus at the age of about three weeks.

Of the scientists I discuss here, the mathematician
Roger Penrose is a dualist in the sense that he does not think
we live in one unified world but rather that there is a sep-
arate mental world that is “grounded” in the physical world.
Actually, he thinks we live in three worlds: a physical world, a
mental world, and a world of abstract objects such as numbers
and other mathematical entities. I will say more about this later.

But even if we treat consciousness as a biological phe-
nomenon and thus as part of the ordinary physical world, as I
urge we should, there are still many other mistakes to avoid.
One [ just mentioned: if brain processes cause consciousness,
then it seems to many people that there must be two different
things, brain processes as causes and conscious states as effects,
and this seems to imply dualism. This second mistake derives
in part from a flawed conception of causation. In our official
theories of causation we typically suppose that all causal rela-
tions must be between discrete events ordered sequentially in
time. For example, the shooting caused the death of the victim.

Certainly, many cause-and-effect relations are like that,
but by no means all. Look around you at the objects in your
vicinity and think of the causal explanation of the fact that the
table exerts pressure on the rug. This is explained by the force
of gravity, but gravity is not an event. Or think of the solidity
of the table. It is explained causally by the behavior of the
molecules of which the table is composed. But the solidity of
the table is not an extra event; it is just a feature of the table.
Such examples of non-event causation give us appropriate
models for understanding the relation between my present
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state of consciousness and the underlying neurobiological
processes that cause it. Lower-level processes in the brain cause
my present state of consciousness, but that state is not a sepa-
rate entity from my brain; rather it is just a feature of my brain
at the present time. By the way, this analysis—that brain
processes cause consciousness but that consciousness is itself «
feature ofthe brain—provides us with a solution to the tradi-
tional mind-body problem, a solution which avoids both dual-
ism' and materialism, at least as these are traditionally conceived.

A third difficulty in our present intellectual situation is
that we don’t have anything like a clear idea of how brain
processes, which are publicly observable, objective phenomena,
could cause anything as peculiar as inner, qualitative states of
awareness or sentience, states which are in some sense “private”
to the possessor of the state. My pain has a certain qualitative
feel and is accessible to me in a way that it is not accessible to
you. Now how could these private, subjective, qualitative phe-
nomena be caused by ordinary physical processes such as elec-
trochemical neuron firings at the synapses of neurons? There
is a special qualitative feel to each type of conscious state, and
we are not in agreement about how to fit these subjective feel-
ings into our overall view of the world as consisting of ob-
jective reality. Such states and events are sometimes called
“qualia,” and the problem of accounting for them within our
overall worldview is called the problem of qualia. Among the
interesting differences in the accounts of consciousness given
by the writers whose work I discuss are their various divergent
ways of coming to terms—or sometimes failing to come to
terms—with the problem of qualia. I myself am hesitant to
use the word “qualia” and its singular, “quale,” because they
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give the impression that there are two separate phenomena,
consciousness and qualia. But of course, all conscious phe-
nomena are qualitative, subjective experiences, and hence are
qualia. There are not two types of phenomena, consciousness
and qualia. There is just consciousness, which is a series of
qualitative states.

A fourth difficulty is peculiar to our intellectual climate
right now, and that is the urge to take the computer metaphor
of the mind too literally. Many people still think that the brain
is a digital computer and that the conscious mind is a com-
puter program, though mercifully this view is much less wide-
spread than it was a decade ago. Construed in this way, the
mind is to the brain as software is to hardware. There are dif-
ferent versions of the computational theory of the mind. The
strongest is the one I have just stated: the mind is just a com-
puter program. There is nothing else there. This view I call
Strong Artificial Intelligence (Strong Al, for short) to distin-
guish it from the view that the computer is a useful tool in
doing simulations of the mind, as it is useful in doing simula-
tions of just about anything we can describe precisely, such as
weather patterns or the flow of money in the economy. This
more cautious view I call Weak Al

Strong Al can be refuted swiftly, and indeed I did so in
The New York Review of Books and elsewhere over fifteen years
ago.! A computer is by definition a device that manipulates
formal symbols. These are usually described as Os and 1s, though
any old symbol will do just as well. The inventor of the modern

1. “The Myth of the Computer,” The New York Review of Books, April 29, 1982,
pp- 3-6; “Minds, Brains and Programs,” Behavioral and Brain Sciences, Vol. 3
(1980), pp. 417-457.
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conception of computation, Alan Turing, put this point by
saying that a computing machine can be thought of as a device
that contains a head that scans a tape. On the tape are printed
0s and 1s. The machine can perform exactly four operations. It
can move the tape one square to the left, it can move it one
square to the right, it can erase a 0 and print a 1, and it can erase
a 1 and printa 0. It performs these operations according to a set
of rules of the form “under condition C perform act A.” These
rules are called the program. Modern computers work by encod-
ing information in the binary code of zeroes and ones, translat-
ing the encoded information into electrical impulses and then
processing the information according to the rules of the program.

It is one of the most amazing intellectual achievements
of the twentieth century that we have been able to do so much
with such a limited mechanism, but for present purposes the
important point is that the mechanism is defined entirely in
terms of the manipulation of symbols. Computation, so
defined, is a purely syntactical set of operations, in the sense
that the only features of the symbols that matter for the imple-
mentation of the program are the formal or syntactical fea-
tures. But we know from our own experience that the mind has
something more going on in it than the manipulation of for-
mal symbols; minds have contents. For example, when we are
thinking in English, the English words going through our
minds are not just uninterpreted formal symbols; rather, we
know what they mean. For us the words have a meaning, or
semantics. The mind could not be just a computer program,
because the formal symbols of the computer program by them-
selves are not sufficient to guarantee the presence of the
semantic content that occurs in actual minds.
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I have illustrated this point with a simple thought exper-
iment. Imagine that you carry out the steps in a program for
answering questions in a language you do not understand. I
do not understand Chinese, so I imagine that I am locked in
a room with a lot of boxes of Chinese symbols (the database),
I get small bunches of Chinese symbols passed to me (ques-
tions in Chinese), and I look up in a rule book (the program)
what I am supposed to do. I perform certain operations on the
symbols in accordance with the rules (that is, I carry out the
steps in the program) and give back small bunches of symbols
(answers to the questions) to those outside the room. I am the
computer implementing a program for answering questions
in Chinese, but all the same I do not understand a word of
Chinese. And this is the point: if I do not understand Chinese
solely on the basis of implementing a computer program for
understanding Chinese, then neither does any other digital com-
puter solely on that basis, because no digital computer has any-
thing I do not have.

This is such a simple and decisive argument that [ am
embarrassed to have to repeat it, but in the years since I first
published it there must have been over a hundred published
attacks on it, including some in Daniel Dennett’s Consciousness
Explained, one of the books under discussion. The Chinese
Room Argument—as it has come to be called—has a simple
three-step structure:

1. Programs are entirely syntactical.

2. Minds have a semantics.

3. Syntax is not the same as, nor by itself sufficient for,
semantics.
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Therefore programs are not minds. Q.E.D.

I want these steps to be understood in the most obvious
and natural way. Step 1 just articulates the essential feature of
Turing’s definitions: the program written down consists entirely
in rules concerning syntactical entities, that is, rules for manip-
ulating symbols. And the implemented program, the program
actually running, consists entirely in those very syntactical
manipulations. The physics of the implementing medium—
that is, the actual physical-electrical-chemical properties of the
computer in front of me—is irrelevant to computation. The
only physical requirement is that the machine must be rich
enough and stable enough to carry out the steps in the pro-
gram. Currently we happen to use silicon chips for this pur-
pose, but there is no essential connection whatever between
the physics and chemistry of silicon and the abstract formal
properties of computer programs.

Step 2 just says what we all know about human think-
ing: when we think in words or other symbols we have to
know what those words and symbols mean. That is why I can
think in English but not in Chinese. My mind has more than
uninterpreted formal symbols running through it; it has men-
tal contents or semantic contents.

Step 3 states the general principle that the Chinese
Room thought experiment illustrates: merely manipulating
formal symbols is not in and of itself constitutive of having
semantic contents, nor is it sufficient by itself to guarantee the
presence of semantic contents. It does not matter how well the
system can imitate the behavior of someone who really does
understand, nor how complex the symbol manipulations are;
you cannot milk semantics out of syntactical processes alone.
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In order to refute the argument you would have to show
that one of those premises is false, and that is not a likely
prospect.

Many letters to The New York Review of Books revealed
misunderstandings of the argument. Several people thought I
was trying to prove that “machines can’t think” or even that
“computers can't think.” Both of these are misunderstandings.
The brain is a machine, a biological machine, and it can think.
Therefore at least some machines can think, and for all we
know it might be possible to build artificial brains that can
also think. Furthermore, human brains sometimes compute.
They add 2 + 2 and get 4, for example. So, on one definition
of a computer, brains are computers because they compute.
Therefore some computers can think—your brain and mine,
for example.

Another misunderstanding is to suppose that I am deny-
ing that a given physical computer might have consciousness
as an “emergent property.” After all, if brains can have con-
sciousness as an emergent property, why not other sorts of
machinery? But Strong Al is not about the specific capacities
of computer hardware to produce emergent properties. Any
given commercial computer has all sorts of emergent proper-
ties. My computer gives off heat, it makes a humming sound,
and with certain programs it makes certain buzzing and
crunching noises. All of this is totally irrelevant to Strong AL
Strong Al does not claim that certain sorts of hardware might
give off mental states the way they give off heat or that the
properties of the hardware might cause the system to have
mental states. Rather, Strong Al claims that implementing the
right program in any hardware at all is constitutive of mental
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states. To repeat: the thesis of Strong Al is not that a computer
might “give off” or have mental states as emergent properties,
but rather that the implemented program, by itself, is constitutive
of having a mind. The implemented program, by itself; guarantees
mental life. And it is this thesis that the Chinese Room Argu-
ment refutes. The refutation reminds us that the program is
defined purely syntactically, and that syntax by itself is not
enough to guarantee the presence of mental, semantic content.

[ offer no a priori proof that this physical computer is not
conscious any more than I offer a proof that this chair is not con-
scious. Biologically speaking, I think the idea that they might be
conscious is simply out of the question. But in any case it is irrel-
evant to Strong Al, which is about programs and not about the
emergent properties of silicon or other physical substances.

It now seems to me that the Chinese Room Argument,
if anything, concedes too much to Strong Al in that it con-
cedes that the theory is at least false. I now think it is inco-
herent, and here is why. Ask yourself what fact about the
machine I am now writing this on makes its operations syn-
tactical or symbolic. As far as its physics is concerned it is just
a very complex electronic circuit. The fact that makes these
electrical pulses symbolic is the same sort of fact that makes
the ink marks on the pages of a book into symbols: we have
designed, programmed, printed, and manufactured these sys-
tems so we can treat and use these things as symbols. Syntax,
in short, is not intrinsic to the physics of the system but is in
the eye of the beholder. Except for the few cases of conscious
agents actually going through a computation, adding 2 + 2 to
get 4, for example, computation is not an intrinsic process in
nature like digestion or photosynthesis, but exists only relative



Consciousness as a Biological Problem 15

to some agent w