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OUT OF THE BODY A ND INTO THE MIND
Body Image, Out-of-Body Experiences, and the Virtual Self

“Owning” your body, its sensations, and its various parts is fundamental
to the feeling of being someone. Your body image is surprisingly flexible.
Expert skiers, for example, can extend their consciously experienced
body image to the tips of their skis. Race-car drivers can expand it to in-
clude the boundaries of the car; they do not have to judge visually
whether they can squeeze through a narrow opening or avoid an obsta-
cle—they simply feel it. Have you ever tried to walk with your eyes
closed, or in the dark, tapping ahead with a stick as a blind person does?
If so, you’ve probably noticed that you suddenly start to feel a tactile
sensation at the end of the stick. All these are examples of what philoso-
phers call the sense of ownership, which is a specific aspect of conscious
experience—a form of automatic self-attribution that integrates a cer-
tain kind of conscious content into what is experienced as one’s self.

Neuroimaging studies have given us a good first idea of what hap-
pens in the brain when the sense of ownership, as illustrated by the
rubber-hand experiment discussed in the Introduction, is transferred
from a subject’s real arm to the rubber hand: Figure 2 shows areas of in-
creased activity in the premotor cortex. It is plausible to assume that at
the moment you consciously experience the rubber hand as part of
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Figure 2: The rubber-hand illusion. The illustration on the right shows the subject’s illusion
as the felt strokes are aligned with the seen strokes of the probe. The dark areas show
heightened activity in the brain; the phenomenally experienced, illusory position of the
arm is indicated by the light outline. The underlying activation of neurons in the
premotor cortex is demonstrated by experimental data. (Botvinick & Cohen, “Rubber
Hand ‘Feels’ Touch,” ibid.)

your body, a fusion of the tactile and visual receptive fields takes place
and is reflected by the activation of neurons in the premotor cortex.

The rubber-hand illusion helps us understand the interplay among
vision, touch, and proprioception, the sense of body posture and bal-
ance originating in your vestibular system. Your bodily self-model is cre-
ated by a process of multisensory integration, based on a simple
statistical correlation your brain has discovered. The phenomenal incor-
poration of the rubber hand into your self-model results from correlated
tactile and visual inputs. As the brain detects the synchronicity underly-
ing this correlation, it automatically forms a new, coherent representa-
tion. The consciously experienced sense of ownership follows.

In Matthew Botvinick and Jonathan Cohen’s study, subjects were
asked to close their eyes and point to their concealed left hand; they
tended to point in the direction of the rubber one, with the degree of
mispointing dependent on the reported duration of the illusion. In a
similar experiment, conducted by K. C. Armel and V. S. Ramachandran
at UCSD’s Brain and Perception Laboratory, if one of the rubber fingers
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was bent backward into a physiologically impossible position, subjects
not only experienced their phenomenal finger as being bent but also ex-
hibited a significant skin-conductance reaction, indicating that uncon-
scious autonomous mechanisms, which cannot be controlled at will,
were also reacting to the assumption that the rubber hand was part of
the self. Only two out of one hundred and twenty subjects reported feel-
ing actual pain, but many pulled back their real hands and widened their
eyes in alarm or laughed nervously.

The beauty of the rubber-hand illusion is that you can try it at home.
It clearly shows that the consciously experienced sense of ownership is
directly determined by representational processes in the brain. Note
how, in your subjective experience, the transition from shoulder to rub-
ber hand is seamless. Subjectively, they are both part of one and the
same bodily self; the quality of “ownership” is continuous and distrib-
uted evenly between them. You don’t need to do anything to achieve this
effect.  It seems to be the result of complex, dynamic self-organization in
the brain. The emergence of the bodily self-model—the conscious im-
age of the body as a whole—is based on a subpersonal, automatic
process of binding different features together—of achieving coherence.
This coherent structure is what you experience as your own body and
your own limbs.

There are a number of intriguing further facts—such as the finding
that subjects will mislocate their real hand only when the rubber one is
in a physiologically realistic position. This indicates that “top-down”
processes, such as expectations about body shape, play an important
role. For example, a principle of “body constancy” seems to be at work,
keeping the number of arms at two. The rubber hand displaces the real
hand rather than merely being mistaken for it. Recently, psychometric
studies have shown that the feeling of having a body is made up of vari-
ous subcomponents—the three most important being ownership,
agency, and location—which can be dissociated. “Me-ness” cannot be
reduced to “here-ness,” and, more important, agency (that is, the per-
formance of an action) and ownership are distinct, identifiable, and sep-
arable aspects of subjective experience. Gut feelings (“interoceptive
body perception”) and background emotions are another important
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cluster anchoring the conscious self, but it is becoming obvious that
ownership is closest to the core of our target property of selfhood. Nev-
ertheless, the experience of being an embodied self is a holistic con-
struct, characterized by part-whole relationships and stemming from
many different sources.

Phenomenal ownership is not only at the heart of conscious self-
experience; it also has unconscious precursors. Classical neurology hy-
pothesized about a body schema, an unconscious but constantly
updated brain map of limb positions, body shape, and posture. Recent
research shows that Japanese macaques can be trained to use tools even
though they only rarely exhibit tool use in their natural environment.

During successful tool use, changes occur in specific neural networks in
their brains, a finding suggesting that the tools are temporarily inte-
grated into their body schemata. When a food pellet is dispensed be-
yond their reach and they use a rake to bring it closer, a change is
observed in their bodily self-model in the brain. In fact, it looks as
though their model of their hand and of the space around it is extended
to the tip of the tool; that is, on the level of the monkey’s model of real-
ity, properties of the hand are transferred to the tool’s tip. Certain vi-
sual receptive fields now extend from a region just beyond the
fingertips to the tip of the rake the monkey is holding, because the pari-
etal lobe in its brain has temporarily incorporated the rake into the
body model. In human beings, repeated practice can turn the tip of a
tool into a part of the hand, and the tool can be used as sensitively and
as skillfully as the fingers.

Recent neuroscientific data indicate that any successful extension of
behavioral space is mirrored in the neural substrate of the body image in
the brain. The brain constructs an internalized image of the tool by assim-
ilating it into the existing body image. Of course, we do not know whether
monkeys actually have the conscious experience of ownership or only the
unconscious mechanism. But we do know of several similarities between
macaques and human beings that make plausible the assumption that the
macaques’ morphed and augmented bodily self is conscious.

One exciting aspect of these new data is that they shed light on the
evolution of tool use. A necessary precondition of expanding your
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Figure 3: Integrating touch and sight. The subject tries to move a coin (small dark
circle) onto a tray with her own hand and with the help of a tool. In the figure on the
right, the integrated experience of vision and touch is transferred from the hand to
the tip of a tool. The dotted lines trace the subject’s gaze direction; the arrows
indicate the direction of the movement. The large white circle shows the area
where—according to the conscious model of reality—the sense of sight and the
sense of touch are integrated. Figure courtesy of Angelo Maravita.

space of action and your capabilities by using tools clearly seems to be
the ability to integrate them into a preexisting self-model. You can en-
gage in goal-directed and intelligent tool use only if your brain tem-
porarily represents the tools as part of your self. Intelligent tool use was
a major achievement in human evolution. One can plausibly assume
that some of the elementary building blocks of human tool-use abilities
existed in the brains of our ancestors, 25 million years ago. Then, due
to some not-yet-understood evolutionary pressure, they exploded into
what we see in humans today. The flexibility in the monkey’s body
schema strongly relies on properties of body maps in its parietal lobe.
The decisive step in human evolution might well have been making a
larger part of the body model globally available—that is, accessible to
conscious experience. As soon as you can consciously experience a
tool as integrated into your bodily self, you can also attend to this
process, optimize it, form concepts about it, and control it in a more
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Figure 4: Japanese macaques exhibit intelligent tool use. They can use a rake to reach a
food pellet (bottom), and they can monitor their own movements with the help of images
on a computer screen, even when their hands are invisible (middle and top): A mere
extension of behavioral space, or an extension of the phenomenal self-model? Figures
courtesy of Atsushi Iriki.
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fine-grained manner—performing what today we call acts of will. Con-
scious self-experience clearly is a graded phenomenon; it increases in
strength as an organism becomes more and more sensitive to an inter-
nal context and expands its capacities for self-control.

Monkeys also seem able to incorporate into their bodily self-model a
visual image of their hand as displayed on a computer monitor. If an im-
age of a snake or a spider approaches the image of the hand on the
screen, the animal retracts its real hand. Monkeys can even learn to con-
trol a brain-machine interface that lets them grasp objects with a robot
arm controlled by certain parts of their brain. Perhaps most exciting
from a philosophical perspective is the idea that all of this may have
contributed to the evolutionary emergence of a quasi-Cartesian “meta-
self,” the capacity to distance yourself from your bodily self—namely, by
beginning to see your own body as a tool.
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Out of the Body and into the Mind 81

Clearly, the visual image of the robot arm, just as in the rubber-hand
illusion, is embedded in the dancing self-pattern in the macaque’s brain.
The integration of feedback from the robot arm into this self-model is
what allows the macaque to control the arm—to incorporate it function-
ally into a behavioral repertoire. In order to develop intelligent tool use,
the macaque first had to embed this rake in its self-model; otherwise, it
could not have understood that it could use the rake as an extension of its
body. There is a link between selfhood and extending global control.

Human beings, too, treat virtual equivalents of their body parts as
seen on a video screen as extensions of their own bodies. Just think of
mouse pointers on computer desktops or controllable fantasy figures in
video games. This may explain the sense of “presence” we sometimes
have when playing these ultrarealistic games. Incorporation of artificial
actuators into widely distributed brain regions may someday allow hu-
man patients successfully to operate advanced prostheses (which, for
example, send information from touch and position sensors to a brain-
implanted, multichannel recording device via a wireless link), while also
enjoying a robust conscious sense of ownership of such devices. All of
this gives us a deeper understanding of ownership. On higher levels,
ownership is not simply passive integration into a conscious self-model:
More often it has to do with functionally integrating something into a
feedback loop and then making it part of a control hierarchy. It now
looks as if even the evolution of language, culture, and abstract thought
might have been a process of “exaptation,” of using our body maps for
new challenges and purposes—a point to which I return in the chapter
on empathy and mirror neurons. Put simply, exaptation is a shift of
function for a certain trait in the process of evolution: Bird feathers are a
classic example, because initially these evolved “for” temperature regu-
lation but later were adapted for flight. Here, the idea is that having an
integrated bodily self-model was an extremely useful new trait because
it made a host of unexpected exaptations possible.

Clearly, a single general mechanism underlies the rubber-hand illu-
sion, the evolution of effortless tool use, the ability to experience bodily
presence in a virtual environment, and the ability to control artificial de-
vices with one’s brain. This mechanism is the self-model, an integrated
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82 THE EGO TUNNEL

representation of the organism as a whole in the brain. This representa-
tion is an ongoing process: It is flexible, can be constantly updated, and
allows you to own parts of the world by integrating them into it. Its con-
tent is the content of the Ego.

THE OUT-OF-BODY EXPERIENCE
My own interest in consciousness arose from a variety of sources, which
were mostly academic but also autobiographical. At some points, the
theoretical problem appeared directly and unexpectedly in my life. As a
young man, I encountered a series of disturbing experiences, of which
the following is a typical instance:

It is spring, 1977. I am nineteen years old. I am lying in bed, on
my back, going to sleep, deeply relaxed yet still alert. The door is
half open, and light seeps in. I hear my family’s voices from the
hallway and the bathroom and pop music from my sister’s bed-
room. Suddenly I feel as though my bed is sliding into a vertical
position, with the head of the bed moving toward the ceiling. I
seem to leave my physical body, rising slowly into an upright
position. I can still hear the voices, the sound of people brush-
ing their teeth, and the music, but my sight is somewhat
blurred. I feel a mixture of amazement and rising panic, sensa-
tions that eventually lead to something like a faint, and I find
myself back in bed, once again locked into my physical body.

This brief episode was startling for its clarity, its crisp and lucid qual-
ity, and the fact that from my point of view it appeared absolutely
real. Six years later, I was aware of the concept of the out-of-body expe-
rience (OBE), and when such episodes occurred, I could control at least
parts of the experience and attempt to make some verifiable observa-
tions. As I briefly pointed out in the Introduction, OBEs are a well-
known class of states in which one undergoes the highly realistic illusion
of leaving one’s physical body, usually in the form of an etheric double,
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Figure 5: Kinematics of the phenomenal body image during OBE onset: The “classical”
motion pattern according to S. Muldoon and H. Carrington, The Projection of the
Astral Body (London: Rider & Co., 1929).

Out of the Body and into the Mind 83

and moving outside of it. Most OBEs occur spontaneously, during sleep
onset or surgical operations or following severe accidents. The classic
defining characteristics include a visual representation of one’s body
from a perceptually impossible, third-person perspective (for example,
lying on the bed below) plus a second representation of one’s body, typi-
cally hovering above.

At about the same time, in the early 1980s, I underwent an equally
disturbing experience in my intellectual life. I was writing my philoso-
phy dissertation at Johann-Wolfgang-Goethe University on the discus-
sion of the so-called mind-body problem that ensued after Gilbert
Ryle’s 1949 book, The Concept of Mind. In this period, various philoso-
phers, from Ullin T. Place to Jaegwon Kim, had developed nearly a
dozen major theoretical proposals to solve that age-old puzzle, and
great progress had been made. I had grown up in a more traditionally
oriented philosophy department, which was dominated by the political
philosophy of the Frankfurt School. There, almost no one seemed
aware of the enormous progress in analytical philosophy of mind. To
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84 THE EGO TUNNEL

my great surprise, I discovered that in the really convincing, substantial
work at the research frontier, materialism had long ago become the or-
thodoxy. Almost no one seemed even remotely to consider the possibil-
ity of the existence of a soul. There were very few dualists—except on
the Continent. It was sobering to realize that some forty years after the
end of World War II, with practically all of the German-Jewish intelli-
gentsia and other intellectuals either murdered or driven into exile,
many lines of tradition and teacher-student relationships were severed,
and German philosophy had been largely decoupled from the global
context of discussion. Most German philosophers would not read what
was being published in English. Suddenly some of the philosophical de-
bates I witnessed in German universities increasingly struck me as badly
informed, a bit provincial, and lacking awareness of where humankind’s
great project of constructing a comprehensive theory of mind actually
stood. I gradually became convinced, by my own reading, that indeed
there was no convincing empirical evidence of conscious experience
possibly taking place outside the brain, and that the general trend at the
frontier of the very best of philosophy of mind clearly pointed in the op-
posite direction. On the other hand, I had myself repeatedly experi-
enced leaving my body—vividly and in a crystal-clear way. What to do?

There was only one answer: I had to turn these episodes into a con-
trollable and repeatable state of consciousness, and I had to settle exper-
imentally the issue of whether it was possible to make verifiable
observations in the out-of-body state. I read everything on OBEs I could
find, and I tried various psychological techniques to produce the phe-
nomenon deliberately. In a series of pitiless self-experiments, I stopped
drinking liquids at noon, stared at a glass of water by the kitchen sink
with the firm intention of returning to it in the out-of-body state, and
went to bed thirsty with half a tablespoon of salt in my cheek (you can
try this at home). In the scientific literature, I had read that OBEs were
associated with the anesthetic ketamine. So when I had to undergo mi-
nor surgery in 1985, I talked the anesthetist into changing the medica-
tion so that I could experience the wake-up phase of ketamine-induced
anesthesia in a medically controlled, experimental setting. (Do not try
this at home!) Both types of research projects failed, and I gave up on
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Out of the Body and into the Mind 85

them many years ago. I was never able to go beyond pure first-person
phenomenology—that is, to make a single verifiable observation in the
OBE state that could even remotely count as evidence for the genuine
separability of consciousness and the brain.

In some of my recent research, I have been trying to disentangle the
various layers of the conscious self-model—of the Ego. I firmly believe
that, from a theoretical perspective, it is most important first to isolate
clearly the simplest form of self-consciousness. What is the most funda-
mental, the earliest sense of selfhood? Can we subtract thinking, feeling,
and autobiographical memory and still have an Ego? Can we remain in
the Now, perhaps even without any acts of will and in the absence of any
bodily behavior, and still enjoy phenomenal selfhood? Philosophers in
the past have made the mistake of almost exclusively discussing high-
level phenomena such as mastery of the first-person pronoun “I” or cog-
nitively mediated forms of intersubjectivity. I contend that we must pay
attention to the causally enabling and necessary low-level details first, to
what I call “minimal phenomenal selfhood”; we must ground the self,
and we must do it in an interdisciplinary manner. As you will see, OBEs
are a perfect entry point.

Not too long ago, OBEs were something of a taboo zone for serious
researchers, just as consciousness was in the early 1980s; both have been
considered career-limiting moves by junior researchers. But after
decades of neglect, OBEs have now become one of the hottest topics in
research on embodiment and the conscious self. Olaf Blanke, whom we
met in the Introduction, and I are studying the experience of disembod-
iment in order to understand what an embodied self truly is.

From a philosophical perspective, OBEs are interesting for a number
of reasons. The phenomenology of OBEs inevitably leads to dualism and
to the idea of an invisible, weightless, but spatially extended second
body. I believe this may actually be the folk-phenomenological ancestor
of the notion of a “soul” and of the philosophical protoconcept of the
mind. The soul is the OBE-PSM. The traditional concept of an immor-
tal soul that exists independently of the physical body probably has a re-
cent neurophenomenological correlate. In its origins, the “soul” may
have been not a metaphysical notion but simply a phenomenological
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86 THE EGO TUNNEL

one: the content of the phenomenal Ego activated by the human brain
during out-of-body experiences.

In the history of ideas, contemporary philosophical and scientific de-
bates about the mind developed from this protoconcept—an animist,
quasi-sensory theory about what it means to have a mind. Having a mind
meant having a soul, an ethereal second body. This mythical idea of a
“subtle body” that is independent of the physical body and is the carrier
of higher mental functions, such as attention and cognition, is found in
many different cultures and at many times—for instance, in prescientific
theories about a “breath of life.” Examples are the Hebrew ruach, the
Arabic ruh, the Latin spiritus, the Greek pneuma, and the Indian prana.
The subtle body is a spatially extended entity that was said to keep the
physical body alive and leave it after death.  It is also known in theoso-
phy and in other spiritual traditions; for instance, as “the resurrection
body” and “the glorified body” in Christianity, “the most sacred body”
and “supracelestial body” in Sufism, “the diamond body” in Taoism and
Vajrayana, “the light body” or “rainbow body” in Tibetan Buddhism.

My theory—the self-model theory of subjectivity—says that this sub-
tle body does indeed exist, but it is not made of “angel stuff” or “astral
matter.” It is made of pure information, flowing in the brain. Of course,
the “flow of information” is just another metaphor, but the information-
processing level of description is the best we have at this stage of re-
search. It creates empirically testable hypotheses, and it allows us to
see things we could not see before. The subtle body is the brain’s self-
model, and scientific research on the OBE shows this in a particularly
striking way.

First-person reports of OBEs are available in abundance, and they,
too, come from all times and many different cultures. I propose that the
functional core of this kind of conscious experience is formed by a cul-
turally invariant neuropsychological potential common to all human be-
ings. Under certain conditions, the brains of all human beings can
generate OBEs. We are now beginning to understand the properties of
the functional and representational architecture involved. Examining
the phenomenology in OBE reports will help us to understand not only
these properties as such but also their neural implementation. There
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Out of the Body and into the Mind 87

may well be a spatially distributed but functionally distinct neural corre-
late for the OBE state. In her work, the psychologist Susan J. Blackmore
has propounded a reductionist theory of out-of-body experiences, de-
scribing them as models of reality created by brains that are cut off from
sensory input during stressful situations and have to fall back on inter-
nal sources of information. She drew attention to the remarkable fact
that visual cognitive maps reconstructed from memory are most often
organized from a bird’s-eye perspective. Close your eyes and remember
the last time you were walking along the beach. Is your visual memory
one of looking out at the scene itself? Or is it of observing yourself, per-
haps from somewhere above, walking along the coastline? For most
people, the latter is the case.

When I first met Blackmore, in Tübingen in 1985, and told her about
several out-of-body experiences of my own, she kept asking me to de-
scribe, painstakingly, how I moved during these episodes. Not until then
did I realize that when I moved around my bedroom at night in the OBE
state, it was not in a smooth, continuous path, as in real-life walking or
as one might fly in a dream. Instead, I moved in “jumps”—say, from one
window to the next. Blackmore has hypothesized that during OBEs we
move in discrete shifts, from one salient point in our cognitive map to
the next. The shifts take place in an internal model of our environ-
ment—a coarse-grained internal simulation of landmarks in settings
with which we are familiar. Her general idea is that the OBE is a con-
scious simulation of the world—spatially organized from a third-person
perspective and including a realistic representation of one’s own body—
and it is highly realistic because we do not recognize it as a simulation.

Blackmore’s theory is interesting because it treats OBEs as behav-
ioral spaces. And why shouldn’t they be internally simulated behavioral
spaces? After all, conscious experience itself seems to be just that: an in-
ner representation of a space in which perceptions are meaningfully in-
tegrated with one’s behavior. What I found most convincing about
Blackmore’s OBE model were the jumps from landmark to landmark, a
phenomenological feature I had overlooked in my own OBE episodes.

My fifth OBE was particularly memorable. It took place at about 1:00
A.M., on October 31, 1983:
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88 THE EGO TUNNEL

My vision was generally poor during OBE experiences, as would
be expected in a dark bedroom at night. When I realized I was
unable to flip the light switch in front of which I found myself
standing in my OBE state, I became extremely nervous. In order
not to ruin everything and lose a precious opportunity for ex-
periments, I decided to stay put until I had calmed down. Then
I attempted to walk to the open window, but instead found my-
self smoothly gliding there, arriving almost instantaneously. I
carefully touched the wooden frame, running my hands over it.
Tactile sensations were clear but different—that is, the sensation
of relative warmth or cold was absent. I leaped through the win-
dow and went upward in a spiral. A further phenomenological
feature accompanied this experience—the compulsive urge to
visualize the headline in the local newspapers: “WAS IT AT-
TEMPTED SUICIDE OR AN EXTREME CASE OF SOMNAMBULISM? PHI-
LOSOPHY STUDENT DROPS TO HIS DEATH AFTER SLEEPWALKING OUT

THE WINDOW.” A bit later, I was lying on top of my physical body
in bed again, from which I rose in a controlled fashion, for the
second time now. I tried to fly to a friend’s house in Frankfurt,
eighty-five kilometers away, where I intended to try to make
some verifiable observations. Just by concentrating on my desti-
nation, I was torn forward at great speed, through the wall of
my bedroom, and immediately lost consciousness. As I came to,
half-locked into my physical body, I felt my clarity decreasing
and decided to exit my body one last time.

These incidents, taken from what was a more comprehensive experi-
ence, demonstrate a frequently overlooked characteristic of self-motion
in the OBE state—namely, that the body model does not move as the
physical body would, but that often merely thinking about a target loca-
tion gets you there on a continuous trajectory. Vestibulo-motor sensa-
tions are strong in the OBE state (indeed, one fruitful way of looking at
OBEs is as complex vestibulo-motor hallucinations), but weight sensa-
tions are only weakly felt, and flying seems to come naturally as the logi-
cal means of OBE locomotion. Because most OBEs happen at night,
another implicit assumption is that you cannot see very well. That is, if
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Out of the Body and into the Mind 89

you are jumping from one landmark in your mental model of reality to
the next, it is not surprising that the space between two such salient
points is experientially vague or underdetermined; at least I simply
didn’t expect to see much detail. Note that the absence of thermal sensa-
tions and the short blackouts between different scenes are also well doc-
umented in dream research (see chapter 5).

Here are some other first-person accounts of OBEs. This one comes
from Swiss biochemist Ernst Waelti, who conducts research at the Uni-
versity of Bern’s Institute of Pathology on virosomes for drug delivery
and gene transfer:

I awoke at night—it must have been about 3 A.M.—and realized I
was unable to move. I was absolutely certain I was not dream-
ing, as I was enjoying full consciousness. Filled with fear about
my current condition, I had only one goal—namely, to be able to
move my body again. I concentrated all my will power and tried
to roll over onto my side: Something rolled, but not my body—
something that was me, my whole consciousness, including all
of its sensations. I rolled onto the floor beside the bed. While
this was happening, I did not feel bodiless but as if my body
consisted of a substance constituted of a mixture of gas and liq-
uid. To this day, I have not forgotten the amazement that
gripped me when I felt myself falling to the floor, but the ex-
pected hard impact never came. Had my normal body fallen like
that, my head would have collided with the edge of my bedside
table. Lying on the floor, I was seized by panic. I knew I pos-
sessed a body, and I had only one overwhelming desire: to be
able to control it again. With a sudden jolt, I regained control of
it, without knowing how I managed to get back into it.

Again from Waelti, about another occasion:

In a dazed state, I went to bed at 11 P.M. and tried to fall asleep. I
was restless and turned over frequently, causing my wife to
grumble briefly. Now I forced myself to lie in bed motionless.
For a while, I dozed, then felt the need to move my hands, which

Metzinger, T. (2009). The ego tunnel : The science of the mind and the myth of the self. ProQuest Ebook Central
         <a onclick=window.open('http://ebookcentral.proquest.com','_blank') href='http://ebookcentral.proquest.com' target='_blank' style='cursor: pointer;'>http://ebookcentral.proquest.com</a>
Created from socal on 2020-11-23 20:44:41.

C
op

yr
ig

ht
 ©

 2
00

9.
 B

as
ic

 B
oo

ks
. A

ll 
rig

ht
s 

re
se

rv
ed

.



Figure 6 a & b: How the conscious image of the body moves during OBE
onset. Two alternative but equally characteristic motion patterns as
described by Swiss biochemist Ernst Waelti (1983).

90 THE EGO TUNNEL

were lying on the blanket, into a more comfortable position. In
the same instant, I realized that . . . my body was lying there in
some kind of paralysis. Simultaneously, I found I could pull my
hands out of my physical hands, as if the latter were just a stiff
pair of gloves. The process of detachment started at the finger-
tips, in a way that could be felt clearly, with a perceptible sound,
a kind of crackling. This was precisely the movement I had in-
tended to carry out with my physical hands. With this, I de-
tached from my body and floated out of it head first, attaining
an upright position, as if I were almost weightless. Nevertheless,
I had a body, consisting of real limbs. You have certainly seen
how elegantly a jellyfish moves through the water. I could now
move around with the same ease.

I lay down horizontally in the air and floated across the bed,
like a swimmer who has pushed himself off the edge of a swim-
ming pool. A delightful feeling of liberation arose within me.
But soon I was seized by the ancient fear common to all living
creatures—the fear of losing my physical body. It sufficed to
drive me back into my body.
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Out of the Body and into the Mind 91

As noted, the sleep paralysis Waelti describes is not a necessary con-
dition for OBEs. They frequently occur following accidents, in combat
situations, or during extreme sports—for instance in high-altitude
climbers or marathon runners:

A Scottish woman wrote that, when she was 32 years old, she had
an OBE while training for a marathon. “After running approxi-
mately 12–13 miles  .  .  . I started to feel as if I wasn’t looking
through my eyes but from somewhere else. . . . I felt as if some-
thing was leaving my body, and although I was still running
along looking at the scenery, I was looking at myself running as
well. My ‘soul’ or whatever, was floating somewhere above my
body high enough up to see the tops of the trees and the small
hills.”

Various studies show that between 8 and 15 percent of people in the
general population have had at least one OBE. There are much higher
incidences in certain groups of people, such as students (25 percent),
paranormal believers (49 percent), and schizophrenics (42 percent);
there are also OBEs of neurological origin, as in epileptics.

A 29-year-old woman has had absence seizures since the age of
12 years. The seizures occur five times a week without warning.
They consist of a blank stare and brief interruption of ongoing
behavior, sometimes with blinking. She had an autoscopic expe-
rience at age 19 years during the only generalized tonoclonic
seizure she has ever had. While working in a department store
she suddenly fell, and she said, “The next thing I knew I was
floating just below the ceiling. I could see myself lying there. I
wasn’t scared; it was too interesting. I saw myself jerking and
overheard my boss telling someone to ‘punch the timecard out’
and that she was going with me to the hospital. Next thing, I was
in space and could see Earth. I felt a hand on my left shoulder,
and when I went to turn around, I couldn’t. Then I looked down
and I had no legs; I just saw stars. I stayed there for a while until
some inner voice told me to go back to the body. I didn’t want to
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92 THE EGO TUNNEL

go because it was gorgeous up there, it was warm—not like
heat, but security. Next thing, I woke up in the emergency
room.” No abnormalities were found on the neurological exami-
nation. Skull CT scan was normal. The EEG demonstrated gen-
eralized bursts of 3/s spike-and-wave discharges. 

At first, the realistic quality of these OBEs seems to argue against
their hallucinatory nature. More interesting, though, is how veridical el-
ements and hallucination are integrated into a single whole. Often, the
appearance/reality distinction is available: There is insight, but this in-
sight is only partial. One epileptic patient noted that his body, perceived
from an external perspective, was dressed in the clothes he was really
wearing, but, curiously, his hair was combed, though he knew it had
been uncombed before the onset of the episode. Some epileptic patients
report that their hovering body casts a shadow; others do not report
seeing the shadow. For some, the double is slightly smaller than life-size.
We can also see the insight component in the first report by Ernst
Waelti previously quoted: “Had my normal body fallen like that, my
head would have collided with the edge of my bedside table.”

Another reason the OBE is interesting from a philosophical perspec-
tive is that it is the best known state of consciousness in which two self-
models are active at the same time. To be sure, only one of them is the
“locus of identity,” the place where the agent (in philosophy, an entity
that acts) resides. The other self-model—that of the physical body lying,
say, on the bed below—is not, strictly speaking, a self-model, because it
does not function as the origin of the first-person perspective. This sec-
ond self-model is not a subject model. It is not the place from which you
direct your attention. On the other hand, it is still your own body that
you are looking at. You recognize it as your own, but now it is not the
body as subject, as the locus of knowledge, agency, and conscious expe-
rience. That is exactly what the Ego is. These observations are interest-
ing because they allow us to distinguish different functional layers in the
conscious human self.

Interestingly, there is a range of phenomena of autoscopy (that is, the
experience of viewing your body from a distance) that are probably
functionally related to OBEs, and they are of great conceptual interest.
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Figure 7: Disturbances of the self and underlying brain areas. All these
phenomena show that not only identification with and localization of
body parts but also the conscious representation of the entire body and
the associated sense of selfhood can be disturbed. All four types of
experience are caused by multisensory disintegration having a clear-cut
neurological basis (see light areas); brain tumors and epilepsy are among
the most frequent causes for heautoscopy. Modified from O. Blanke;
Illusions visuelles. In A.B. Safran, A. Vighetto, T. Landis, E. Cabanis (eds.),
Neurophtalmologie (Paris: Madden, 2004), 147–150.
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The four main types are autoscopic hallucination, heautoscopy, out-of-
body experience, and the “feeling of a presence.” In autoscopic halluci-
nations and heautoscopy, patients see their own body outside, but they
do not identify with it and don’t have the feeling that they are “in” this il-
lusory body. However, in heautoscopy, things may sometimes go back
and forth, and the patient doesn’t know which body he is in right now.
The shift in the visuospatial first-person perspective, localization, and
identification of the self with an illusory body at an extracorporeal po-
sition are complete in out-of-body experiences. Here the self and the
visuospatial first-person perspective are localized outside one’s body,
and people see their physical body from this disembodied location. The
“feeling of a presence”—which has also been caused by directly stimulat-
ing the brain with an electrode—is particularly interesting: It is not a vi-
sual own-body illusion but an illusion during which a second illusory
body is only felt (but not seen).
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94 THE EGO TUNNEL

What about personality correlates? Differential psychology has
shown that significant personality traits of people who frequently expe-
rience OBEs include openness to new experience, neuroticism, a ten-
dency toward depersonalization (an emotional disorder in which there
is loss of contact with one’s own personal reality, accompanied by feel-
ings of unreality and strangeness; often people feel that their body is un-
real, changing, or dissolving), schizotypy (sufferers experience distorted
thinking, behave strangely, typically have few, if any, close friends, and
feel nervous around strangers), borderline personality disorder, and
histrionics. Another recent study links OBEs to a capacity for strong ab-
sorption—that is, experiencing the phenomenal world, in all its aspects
and with all one’s senses, in a manner that totally engages one’s attention
and interest—and somatoform dissociation (in part, a tendency to cut
one’s attention off from bodily and motion stimuli), and points out that
such experiences should not automatically be construed as pathological.

It is also interesting to take a closer look at the phenomenology of
OBEs. For example, the “head exit” depicted in figure 6a is found in only
12.5 percent of cases. The act of leaving your body is abrupt in 46.9 per-
cent of cases but can also vary from slow (21.9 percent) to gradual and
very slow (15.6 percent). Many OBEs are short, and one recent study
found a duration of less than five minutes in nearly 40 percent of cases
and less than half a minute in almost 10 percent. In a little more than
half the cases, the subjects “see” their body from an external perspective,
and 62 percent do so from a short distance only. Many OBEs involve
only a passive sense of floating in a body image, though the sense of self-
hood is robust. In a recent study more than half the subjects reported
being unable to control their movements, whereas nearly a third could.
Others experienced no motion at all. Depending on the study, 31 to 84
percent of subjects find themselves located in a second body (but this
may also be an indefinite spatial volume), and about 31 percent of OBEs
are actually “asomatic”—they are experienced as bodiless and include an
externalized visuospatial perspective only. Vision is the dominant sen-
sory modality in 68.8 percent, hearing in 15.5 percent. An older study
found the content of the visual scene to be realistic (i.e., not supernatu-
ral) in more than 80 percent of cases.
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I have always believed that OBEs are important for any solid, empiri-
cally grounded theory of self-consciousness. But I had given up on them
long ago; there was just too little substantial research, not enough
progress over decades, and most of the books on OBEs merely seemed
to push metaphysical agendas and ideologies. This changed in 2002,
when Olaf Blanke and his colleagues, while doing clinical work at the
Laboratory of Presurgical Epilepsy Evaluation of the University Hospital
of Geneva, repeatedly induced OBEs and similar experiences by electri-
cally stimulating the brain of a patient with drug-resistant epilepsy, a
forty-three-year-old woman who had been suffering from seizures for
eleven years. Because it was not possible to find any lesions using neu-
roimaging methods, invasive monitoring had to be undertaken to locate
the seizure focus precisely. During the stimulation of the brain’s right
angular gyrus, the patient suddenly reported something strongly resem-
bling an OBE. The epileptic focus was located more than 5 cm from the
stimulation site in the medial temporal lobe. Electrical stimulation of
this site did not induce OBEs, and OBEs were also not part of the pa-
tient’s habitual seizures.

Initial stimulations induced feelings that
the patient described as “sinking into the bed”
or “falling from a height.” Increasing the cur-
rent amplitude to 3.5 milliamperes led her to
report, “I see myself lying in bed, from above,
but I see only my legs and lower trunk.” Fur-
ther stimulations also induced an instanta-
neous feeling of “lightness” and of “floating”
about six feet above the bed. Often she felt as
though she were just below the ceiling and
legless.

Meanwhile, not only OBEs but also the
“feeling of a presence” have been caused by di-
rect electrical brain stimulation (see figure 9).

Blanke’s first tentative hypothesis was that
out-of-body experiences, at least in these cases,
resulted from a failure to integrate complex

Figure 8 shows the electrode
site on the right angular gyrus,
where electrical stimulation
repeatedly induced not only
OBEs but also the feeling of
transformed arms and legs or
whole-body displacements.
Reprinted by permission from
Macmillan Publishers Ltd:
Nature, Volume 419, 19,
September 2002.
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Figure 9: A recent study conducted by Dr. Olaf Blanke provides new scientific insight
into experiences more often left to paranormal explanations. Stimulating a part of the
brain called the angular gyrus on opposing sides yielded two distinct results: the feeling
of a bodily presence behind oneself and an OBE. (Source: Dr. Olaf Blanke. Figure from
Graham Roberts/The New York Times.)

somatosensory and vestibular information. In more recent studies, he
and his colleagues localized the relevant brain lesion or dysfunction at
the temporo-parietal junction (TPJ). They argue that two separate
pathological conditions may have to come together to cause an OBE.
The first is disintegration on the level of the self-model, brought about
by a failure to bind proprioceptive, tactile, and visual information about
one’s body. The second is conflict between external, visual space and the
internal frame of reference created by vestibular information, i.e., our
sense of balance. We all move within an internal frame of reference cre-
ated by our vestibular organs. In vertigo or dizziness, for example, we
have problems with vestibular information while experiencing the dom-
inant external, visual space. If the spatial frame of reference created by
our sense of balance and the one created by vision come apart, the result
could well be the conscious experience of seeing one’s body in a position
that does not coincide with its felt position.

It is now conceivable that some OBEs could be caused by a cerebral
dysfunction at the TPJ. In epileptic patients who report experiencing
OBEs, a significant activation at the TPJ can be observed when elec-
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trodes are implanted in the left hemisphere. Interestingly, when
healthy subjects are asked to imagine their bodies being in a certain po-
sition, as if they were seeing themselves from a characteristic perspec-
tive of the OBE, the same brain region is activated in less than half a
second. If this brain region is inhibited by a procedure called transcra-
nial magnetic stimulation, this transformation of the mental model of
one’s body is impaired. Finally, when an epileptic patient whose OBEs
were caused by damage to the temporo-parietal junction was asked to
simulate mentally an OBE self-model, this led to a partial activation of
the seizure focus. Taken together, these observations point to an
anatomical link among three different but highly similar types of con-
scious experiences: real, seizure-caused OBEs; intended mental simula-
tions of OBEs in healthy subjects; and intended mental simulations of
OBEs in epileptic patients.

Recent findings show that the phenomenal experience of disembodi-
ment depends not just on the right half of the temporo-parietal junction
but also on an area in the left half, called the extrastriate body-area. A
number of different brain regions may actually contribute to the experi-
ence. Indeed, the OBE may turn out not to be one single and unified tar-
get phenomenon. For example, the phenomenology of exiting the body
varies greatly across different types of reports: The initial seconds clearly
seem to differ between spontaneous OBEs in healthy subjects and those
experienced by the clinical population, such as epileptic patients. The
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Figure 10: Brain areas that are active in mental transformations of one’s
body, predominantly at the right temporo-parietal junction. (Figure courtesy
of Olaf Blanke, from Blanke et al., “Linking Out-of-Body Experience and Self-
Processing to Mental Own-Body Imagery and the Temporoparietal Junction,”
Jour. Neurosci. 25:550–557, 2005.)
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98 THE EGO TUNNEL

onset may also be different in followers of certain spiritual practices.
Moreover, there could be a considerable neurophenomenological over-
lap between lucid dreams (see chapter 5) and OBEs as well as body illu-
sions in general.

VIRTUAL OUT-OF-BODY EXPERIENCES
In 2005, Olaf, his PhD student Bigna Lenggenhager, and I embarked on
a series of virtual-reality experiments. Our first goal was to turn the
OBE into a fully replicable phenomenon in healthy subjects. Proper re-
search required that we be able to investigate and repeat out-of-body ex-
periences in the lab. The guiding question was whether there could be
an integrated kind of bodily self-consciousness that is a phenomenal
confabulation. In short, could one experience a hallucinated and a bod-
ily self at the same time, a full-body analog of the rubber-hand illusion?

Here is an example of one of our early experimental protocols using
the paraphernalia of virtual reality: a head-mounted display (HMD)
consisting of goggles that showed two separate images to each eye, cre-
ating the three-dimensional illusion of being in a virtual room. Subjects

were able to see their own backs,
which were filmed from a distance of
2 meters and projected into the three-
dimensional space in front of them
with the help of a 3D-encoder. When I
acted as the subject of the experi-
ment, I felt as if I had been transposed
into a 3D-version of René Magritte’s
painting La reproduction interdite.
Suddenly I saw myself from the back,
standing in front of me.

While I was looking at my own
back as seen in the head-mounted dis-
play, Bigna Lenggenhager was stroking
my back, while the camera was
recording this action. As I watched my

Figure 11: Magritte’s La Reproduction
Interdite (1937)
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Figure 12: Creating a whole-body analog of the rubber-hand illusion. (A) Participant
(darker trousers) sees through a HMD his own virtual body (lighter-colored trousers) in
3D, standing 2 m in front of him and being stroked synchronously or asynchronously
at the participant’s back. In other conditions, the participant sees either (B) a virtual
fake body (lighter trousers) or (C) a virtual noncorporeal object (light gray) being
stroked synchronously or asynchronously at the back. Dark colors indicate the actual
location of the physical body or object, whereas light colors represent the virtual
body or object seen on the HMD. Illustration by M. Boyer.
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100 THE EGO TUNNEL

own back being stroked, I immediately had an awkward feeling: I felt
subtly drawn toward my virtual body in front of me, and I tried to “slip
into” it. This was as far as things went.

Our studies became more systematic. All of our subjects would be
shown their own backs being stroked (this was the “own-body condi-
tion”) and in a subsequent test would be shown either the back of a
mannequin (the “fake-body condition”) or a large rectangular slab
(which didn’t look like a body at all, the “object condition”) being
stroked. An additional condition was the degree of synchronicity be-
tween the seen and the felt stroking, which could be varied by projecting
the camera image into cyberspace with a certain time lag.

Afterwards, an independent measure for the strength of the illusion
was introduced. They were blindfolded, moved around and disoriented,
as in a game of blindman’s buff, and then asked to return to their initial
position.

At the end of the experiment, the subjects were asked to fill out a
questionnaire about their experiences. Results showed that for the syn-
chronous conditions in which they were observing either their own
body or a mannequin, they often felt as though the virtual figure was
their own body, actually identifying with and “jumping into” it. This im-
pression was less likely to occur in the case of the wooden slab, as well as
in all of the asynchronous conditions. The synchronous experiments
also showed a significantly larger shift by the subjects toward the pro-
jected real or fake body than did the asynchronous control conditions.
In other control conditions, subjects observed a screen without a body
in it and were then displaced (visual scene), or were simply displaced
only. These data suggest that locating the “self” in the case of conflicting
visual and somatosensory input is as prone to error as was reported for
a body part in the rubber-hand illusion.

Here is what I call the “embedding principle”: The bodily self is phe-
nomenally represented as inhabiting a volume in space, whereas the see-
ing self is an extensionless point—namely, the center of projection for our
visuospatial perspective, the geometrical origin of our perspectival visual
model of reality. Normally this point of origin (behind the eyes, as if a little
person were looking out of them as one looks out a window) is within the
volume defined by the felt bodily self. Yet, as our experiments demon-
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Out of the Body and into the Mind 101

strated, seeing and bodily self can be separated, and the fundamental
sense of selfhood is found at the location of the visual body representation.

THE ESSENCE OF SELFHOOD
Why is all this information important for the philosophy of the conscious
self? Can it really help us to find the conceptual essence of selfhood, to
pinpoint what all self-conscious beings in the universe have in common?
Is it really a step toward the big picture mentioned in the Introduction?
The answer is yes: What we really want are the constitutive conditions
for selfhood. We want to know what is truly necessary and what is per-
haps only sufficient to bring about an Ego, the fundamental feeling of
“being someone.” For example, in our quest for the core of the conscious
self, it would be progress if one could differentiate between what is
merely causally enabling, and what is strictly necessary under the laws of
nature holding in this universe. Our experiments demonstrate that
agency is not necessary, because they selectively manipulate only two di-
mensions: self-identification (with the content of a conscious body im-
age) and self-localization (in a spatial frame of reference). They do so
with the subject in a passive condition, without will or bodily agency.
This shows how the target phenomenon—self-consciousness—can be
causally controlled by multisensory conflict alone. That is important be-
cause if we combine the discovery that this can be achieved simply by cre-
ating a conflict between sight and touch with the fact that the shift in
visual perspective during OBEs can also be caused by an epileptic seizure
or by direct stimulation with an electrode in the brain, we get a much bet-
ter idea of what the simplest form of self-consciousness might be. It must
be something very local, something in the brain itself, and it is independ-
ent of motor control, of moving your body.

We know more: A seeing self also is not necessary. You can shut the
windows in front of the little man behind your eyes by closing your
eyelids. The seeing self disappears; the Ego remains. You can be a ro-
bust, conscious self even if you are emotionally flat, if you do not en-
gage in acts of will, and also in the absence of thought. Emotions, will,
and thoughts are not necessary to the fundamental sense of selfhood.
Every meditator (remember chapter 1) can confirm that you may settle

Metzinger, T. (2009). The ego tunnel : The science of the mind and the myth of the self. ProQuest Ebook Central
         <a onclick=window.open('http://ebookcentral.proquest.com','_blank') href='http://ebookcentral.proquest.com' target='_blank' style='cursor: pointer;'>http://ebookcentral.proquest.com</a>
Created from socal on 2020-11-23 20:44:41.

C
op

yr
ig

ht
 ©

 2
00

9.
 B

as
ic

 B
oo

ks
. A

ll 
rig

ht
s 

re
se

rv
ed

.



102 THE EGO TUNNEL

into a calm, emotionally neutral state, deeply relaxed and widely alert,
a state of pure observation, without any thought, while a certain ele-
mentary form of bodily self-consciousness remains. Let us call this
“selfhood-as-embodiment.”

So what is the essence? Location in space and time plus a transparent
body image seem to be very close. The rubber-hand illusion manipu-
lates only the experience of ownership of body parts. The full-body illu-
sion manipulates ownership of the body as a whole. Could this finally be
the simplest form of selfhood, something we could metaphorically de-
scribe as the fundamental experience of “global ownership”? This, I be-
lieve, is a misleading idea. Global ownership is a dangerous concept,
because it introduces two distinct entities plus a relation, the body and
an invisible self, someone who possesses the body. It is the body that
possesses itself: Owning something means to be able to control it, and
selfhood is intimately related to the very moment in which the body dis-
covers that it can control itself—as a whole. It is exactly what happens
when you wake up in the morning, when you “come to yourself.”

Here is an interim theory: Minimal self-consciousness is not con-
trol, but what makes control possible. It includes an image of the body in
time and space (location) plus the fact that the organism creating this
image does not recognize it as an image (identification). So we must
have a Now, plus a spatial frame of reference, and a transparent body-
model. Then we need a visual (or auditory) perspective originating
within the body volume, a center of projection embedded in the vol-
ume of the body. But the really interesting step is the one from the min-
imal self to a slightly more robust first-person perspective. It is the step
from selfhood-as-embodiment to selfhood-as-subjectivity.

The decisive transition takes place when the system is already given
to itself through minimal self-consciousness and then, in addition, rep-
resents itself as being directed toward an object. I believe this happens
exactly when we first discover that we can control the focus of attention.
We understand that we can draw things from the fringe of conscious-
ness into the center of experience, holding them in the spotlight of at-
tention or deliberately ignoring them—that we can actively control what
information appears in our mind. Now we have a perspective, because
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Out of the Body and into the Mind 103

we have an inner image of ourselves as actually representing, as subjects
directed at the world.  Now we can, for the first time, also attend to our
own body as a whole—we become self-directed. Inwardness appears.
The essence of this slightly stronger form of selfhood—what a philoso-
pher might call its “representational content”—is attentional agency
plus the realization that the body is now available for global control. It is
inner knowledge, not of ongoing motor behavior or of perceptual and
attentional processing directed at the world or single body parts, but of
the body as a single multisensory whole, which now becomes function-
ally available for global control. Conscious selfhood is a deep-seated
form of knowledge about oneself, providing information about new
causal properties. This inner knowledge has nothing to do with lan-
guage or concepts. An animal could have it.

What exactly is this “coming to”? Here is another lesson to be learned
from the careful study of OBEs: Some OBErs act, but others have a pas-
sive experience of floating in a body image; often the second body is not
even available for conscious control, yet the sense of selfhood is robust.
In a recent study, 53.1 percent of subjects reported not being able to
control their own movements (whereas 28.1 percent did, and others
didn’t experience motion at all). So it clearly is the more subtle experi-
ence of controlling the focus of attention, which seems to be at the heart
of inwardness—selfhood-as-subjectivity is intimately related to “model-
ing mental resource allocation” as some sober computational neurosci-
entist might say. The correct philosophical term would be “epistemic
control”: The mental action of expanding your knowledge about the
world, for example, by selecting what you will know, while at the same
time excluding what you will, for now, ignore. What this adds is a strong
first-person perspective, the experience of being directed at an object.
Subjective awareness in this sense of having a perspective by being di-
rected at the world is body image (in space and time) plus the experi-
ence of attentional control; inwardness appears when we attend to the
body itself. Recall how, in chapter 2, I said that consciousness is the
space of attentional agency. Selfhood as inwardness emerges when an
organism for the first time actively attends to its body as a whole. If a
global model of the body is integrated into the space of attentional
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104 THE EGO TUNNEL

agency, a richer phenomenal self emerges. It is not necessary to think, it
is not necessary to move; the availability of the body as a whole for focal
attention is enough to create the most fundamental sense of selfhood-
as-inwardness—that is, the ability to become actively self-directed in at-
tention. The body model now becomes a self-model in a philosophically
more interesting sense: The organism is now potentially directed at the
world and at itself at the same time. It is the body as subject.

But again—who controls the focus of attention? In our Video Ergo
Sum study, who is the entity misidentifying itself? Might we nevertheless
have a soul, or some sort of astral body, that could survive even bodily
death and experience some kind of virtual reincarnation? Will we soon
achieve artificial immortality by entering into software worlds designed
by human beings, through advanced Magritte-style “forbidden reproduc-
tion,” deliberately identifying ourselves with virtual bodies and virtual
persons we have created for ourselves? Is the phenomenal world itself,
perhaps, just virtual reality?

WE LIVE IN A VIRTUAL WORLD
The history of philosophy has shown that technological metaphors have
considerable limitations; nevertheless, virtual reality is a useful one. Na-
ture’s virtual reality is conscious experience—a real-time world-model
that can be viewed as a permanently running online simulation, allow-
ing organisms to act and interact.

Millions of years ago, nature’s virtual reality achieved what today’s
software engineers still strive for: the phenomenal properties of “pres-
ence” and “full immersion.” From an engineering point of view, the
problems involved in creating successful virtual environments are prob-
lems of advanced interface design. A virtual interface is a system of
transducers, signal processors, hardware, and software. It creates an in-
teractive medium that conveys information to the user’s senses while
constantly monitoring the user’s behavior and employing it to update
and manipulate the virtual environment.

Conscious experience, too, is an interface, an invisible, perfect inter-
nal medium allowing an organism to interact flexibly with itself. It is a
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Out of the Body and into the Mind 105

control device. It functions by creating an internal user interface—an “as
if” (that is, virtual) reality. It filters information, has a high bandwidth, is
unambiguous and reliable, and generates a sense of presence. More im-
portant, it also generates a sense of self. The self-model is much like the
mouse pointer on the virtual desktop of your PC—or the little red arrow
on the subway map that advises “You are here.” It places you at the cen-
ter of a behavioral space, of your consciously experienced world-model,
your inner virtual reality.

The Ego is a special part of this virtual reality. By generating an inter-
nal image of the organism as a whole, it allows the organism to appro-
priate its own hardware. It is evolution’s answer to the need for
explaining one’s inner and outer actions to oneself, predicting one’s be-
havior, and monitoring critical system properties. Finally, it allows the
system to depict internally the history of its actions as its own history.
(Autobiographical memory, of course, is one of the most important lay-
ers of the human self-model, enabling us to appropriate our own history,
inside-time and outside-time, the Now and the past.) Consciousness
gives you flexibility, and global control gives you the Ego. On the level of
conscious experience, this process of functionally appropriating one’s
hardware—one’s body—in a holistic fashion is mirrored as the sense of
global ownership, or minimal selfhood.

Nature, it seems, was engaged in advanced interface design long before
we were. It is interesting to note that the best theorists researching virtual
environments today not only employ philosophical notions such as “pres-
ence” or “situatedness” but also talk about the “virtual body.” For them, a
virtual body is part of an extended virtual environment. It is a tool that
functions much like the little red arrow or the mouse pointer. If the virtual
body is employed as an interface, it can even be used to control a robot at
a distance. The related concept of a “slave robot” is particularly interest-
ing. To achieve such telepresence, there must be a high correlation be-
tween the human operator’s movements and the actions of the slave
robot. (Recall the monkey controlling the robot arm? Now monkeys can
even remote-control the real-time walking patterns of humanoid robots
halfway around the world, from Duke University in America to the Com-
putational Brain Project of the Japan Science and Technology Agency in
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106 THE EGO TUNNEL

Japan, and through a recording of their brain activity only. As Professor
Miguel Nicolelis reports, “The most stunning finding is that when we
stopped the treadmill and the monkey ceased to move its legs, it was able
to sustain the locomotion of the robot for a few minutes—just by think-
ing—using only the visual feedback of the robot in Japan.”)

Ideally, a human operator would identify his or her own body with
that of the slave robot, achieving this with the help of the virtual body,
which functions as an interface. Again, nature did just that millions of
years ago: Like a virtual body, the phenomenal self-model is an ad-
vanced interface designed to appropriate and control a body. Whereas
in the case of the virtual body, the slave robot may be thousands of miles
away, in the case of the Ego, the target system and the simulating system
are identical: The conscious experience of being a subject arises when a
single organism learns to enslave itself.

The emergence of an Ego Tunnel created a much more efficient way
of controlling one’s body. Controlling one’s body meant controlling
one’s behavior and one’s perceptual machinery. But it also meant direct-
ing one’s thoughts and regulating one’s emotional states. The integrated
conscious self-model is a special region of the high-dimensional user in-
terface that emerged in our brains. It is a particularly user-friendly inter-
face, allowing a biological organism to direct its attention to a critical
subset of its own global properties. Having a self-model is like adaptive
user-modeling, except that it is self-directed and taking place internally.
In an important sense, the resulting Ego is a fiction; however, it is also a
wonderfully efficient control device. You could also say that it is an en-
tirely new window on reality.

I claim that phenomenal first-person experience and the emergence
of a conscious self are complex forms of virtual reality. A virtual reality is
a possible reality. As anyone who has worn a head-mounted display or
played modern video games knows, we can sometimes forget the “as if ”
completely—the possible can be experienced as the real. In a way, the
conscious parts of our brains are like the body’s head-mounted display:
They immerse the organisms in a simulated behavioral space.

Together, the embodied brain and the PSM, the phenomenal self-
model, work much like a total flight simulator. Before we get to the little
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Out of the Body and into the Mind 107

word “total,” let’s look at why a flight simulator is a good metaphor for
the way our consciousness works. A flight simulator is, of course, a
training device that helps pilots learn to control an airplane successfully.
To achieve this, the simulation must be as accurate as possible in inte-
grating two different sources of sensory information: vision and the pro-
prioceptive sense of balance. During a simulated takeoff, for example,
the pilot not only has to see the runway, but he also has to feel the accel-
eration of the “as if ” plane—and in relation to his own body.

Advanced flight simulators have replaced the movable cockpit mock-
up and computer screen with a head-mounted display; two slightly dis-
placed monitors create three-dimensional surround graphics. A special
programming technique called infinity optics allows the pilot to look at
remote objects “through the windows” of the cockpit, even though the
computer-generated images are only a few inches from his face. The
mock-up’s movable platform has been replaced with seat shakers that
simulate a range of realistic kinesthetic sensations, such as acceleration
or turbulence. Moreover, so the pilot can learn to use on-board instru-
ments and get to know how the aircraft will react to different opera-
tions, the simulations of visual and kinesthetic input are constantly
updated at great speed and with maximum accuracy.

The human brain can be compared to a modern flight simulator in
several respects. Like a flight simulator, it constructs and continuously
updates an internal model of external reality by using a continuous
stream of input supplied by the sensory organs and employing past ex-
perience as a filter. It integrates sensory-input channels into a global
model of reality, and it does so in real time. However, there is a differ-
ence. The global model of reality constructed by our brain is updated at
such great speed and with such reliability that we generally do not expe-
rience it as a model. For us, phenomenal reality is not a simulational
space constructed by our brains; in a direct and experientially untran-
scendable manner, it is the world we live in. Its virtuality is hidden,
whereas a flight simulator is easily recognized as a flight simulator—its
images always seem artificial. This is so because our brains continuously
supply us with a much better reference model of the world than does the
computer controlling the flight simulator. The images generated by our
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108 THE EGO TUNNEL

visual cortex are updated much faster and more accurately than the im-
ages appearing in a head-mounted display. The same is true for our pro-
prioceptive and kinesthetic perceptions; the movements generated by a
seat shaker can never be as accurate and as rich in detail as our own sen-
sory perceptions.

Finally, the brain also differs from a flight simulator in that there is no
user, no pilot who controls it. The brain is like a total flight simulator, a
self-modeling airplane that, rather than being flown by a pilot, generates
a complex internal image of itself within its own internal flight simula-
tor. The image is transparent and thus cannot be recognized as an image
by the system. Operating under the condition of a naive-realistic self-
misunderstanding, the system interprets the control element in this im-
age as a nonphysical object: The “pilot” is born into a virtual reality with
no opportunity to discover this fact. The pilot is the Ego. The total flight
simulator generates an Ego Tunnel but is completely lost in it.

If the virtual self functions extremely well, the organism using it is
completely unaware of its “as if ” nature. The self-model activated in the
human brain has been optimized over millions of years. The process
that constructs it is fast, reliable, and has a much higher resolution than
any of today’s virtual-reality games. As a result, the virtuality of the phe-
nomenal self-model tends to be invisible to its user. But strictly speak-
ing, it is simply the best hypothesis the system has about its own current
state—presented in a new, highly integrated data format. To illustrate
this point, let’s look at a classic experiment in modern neuropsychology.

PHANTOM LIMBS
Following amputation, many patients experience a so-called phantom
limb at some point—the persistent and unmistakable impression that
the lost limb is still present, still part of their body. These phantom
limbs feel somewhat less real than the rest of the body, a bit “ghostly.”
Silas Weir Mitchell, the American neurologist who introduced the con-
cept of phantom limbs in 1871, spoke of “ghostly members” haunting
people like “unseen ghosts of the lost part.” Often, the phantom re-
cedes gradually and finally disappears; in some cases, however, phantom
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Out of the Body and into the Mind 109

limbs can persist for months or even years. Patients often have painful
sensations in their phantom limb. Sometimes, as in the now-classic case
soon to be described, the phantom is “paralyzed,” creating the subjective
impression that the absent limb is frozen in a fixed position and cannot
be moved.

In a set of experiments involving a patient with a paralyzed phantom
limb, V. S. Ramachandran and his UCSD colleagues demonstrated the
virtuality of the bodily self-model. They constructed a “virtual-reality
box” to show to what extent the content of the self-model depends on
perceptual-context information. Their idea was that by manipulating
the perceptual-context information—which in turn constrains the infor-
mation-processing activity in the brain—the content of the bodily self-
model can be changed.

Their virtual-reality box was quite simple. A mirror was placed verti-
cally inside a cardboard box open at the top, and two holes were cut in
the front of the box, to either side of the mirror. The experimenters
asked Philip, a patient who had been suffering from a paralyzed phan-
tom limb for many years, to insert both of his arms—that is, his right
arm and his left “phantom arm”—through the holes in the box. Then he
was told to observe the reflection of his real hand in the mirror. The
mirror image of his right hand was used to create the visual illusion that
he did actually have two hands. Next, he was asked to make symmetrical
movements with both his real arm and his phantom arm.

What would happen to the content of Philip’s self-model if the imag-
ined movements of his phantom arm were simultaneously matched with
visual input? What would happen to his paralyzed phantom if he could
see the movements of a hand in the mirror? Ramachandran described
the outcome:

I asked Philip to place his right hand on the right side of the
mirror in the box and imagine that his left hand (the phantom)
was on the left side. “I want you to move your right and left arm
simultaneously,” I instructed.

“Oh, I can’t do that,” said Philip. “I can move my right arm,
but my left arm is frozen. Every morning when I get up, I try to
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Figure 13: Mirror-induced synesthesia. Making part of a hallucinated self available for
conscious action control by installing a virtual source of visual feedback. Picture
courtesy of V. S. Ramachandran.
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move my phantom because it’s in this funny position and I feel
that moving it might help relieve the pain. But,” he said, looking
down at his invisible arm, “I never have been able to generate a
flicker of movement in it.”

“Okay, Philip, but try anyway.”
Philip rotated his body, shifting his shoulder, to “insert” his

lifeless phantom into the box. Then he put his right hand on the
other side of the mirror and attempted to make synchronous
movements. As he gazed into the mirror, he gasped and then
cried out, “Oh, my God! Oh, my God, doctor! This is unbeliev-
able. It’s mind-boggling!” He was jumping up and down like a
kid. “My left arm is plugged in again. It’s as if I’m in the past. All
these memories from years ago are flooding back into my mind.
I can move my arm again. I can feel my elbow moving, my wrist
moving. It’s all moving again.”

After he calmed down a little I said, “Okay, Philip, now close
your eyes.”
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“Oh, my,” he said, clearly disappointed. “It’s frozen again. I
feel my right hand moving, but there’s no movement in the
phantom.”

“Open your eyes.”
“Oh, yes. Now it’s moving again.”

The phantom movement in this experiment is the content of the con-
scious self-model. In the real world, there is no limb that can be felt or
controlled. In his moving phantom limb, Philip experiences—and con-
trols—a part of his bodily self that does not exist. Just as in the rubber-
hand illusion, the experiential property of ownership seamlessly spreads
into the hallucinated part of the bodily self: The moving phantom limb
is owned, just as the rubber hand is owned. On the intellectual level,
Philip understands perfectly well that the phantom limb does not exist.
(This fact is cognitively available to him, as a philosopher might say.)
But the subjective experience of his phantom arm actually moving is ro-
bust and realistic. And, as opposed to the rubber-hand illusion, there is
an additional quality—namely, the phenomenal experience of agency. A
full-blown bodily Ego is in place.

In order to survive, biological organisms must not only successfully
predict what is going to happen next in their immediate environment
but also be able to predict accurately their behavior and bodily move-
ments along with their consequences. The self-model is a real-time pre-
dictor. This is how our best current theories explain what happened to
Philip: In our brains, we have a body emulator that uses motor com-
mands to predict the likely proprioceptive and kinesthetic feedback that
results from moving our limbs in a certain way. For our actions to be
successfully controlled, we cannot wait for the actual feedback from our
arms and legs as we move through the world. We need an internal image
of our body as a whole that predicts the likely consequences of, say, an
attempt to move our left arm in a certain way. In order to be really effi-
cient, we need to know in advance what this would feel like. Further-
more, by “taking it offline,” we can use our body emulator to create
motor imagery in our mind—to plan or imagine our body movements
without actually executing them.
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112 THE EGO TUNNEL

This body emulator, which constantly generates forward simulations,
is a fundamental part of the human self-model and the centerpiece of the
Ego Tunnel. Philip’s self-model had learned that whatever motor com-
mands he issued to his amputated arm, there would be no feedback
telling him about a changed limb position. To be sure, the image of his
arm was still there, burned into his brain. It had adapted to zero feedback
and was therefore frozen. Ramachandran’s ingenious idea was to use a
mirror as a source of virtual information, allowing the virtual emulator
to perform a successful update. When Philip tried to move both his real
arm and his phantom arm, the changes in the visual self-model perfectly
matched the motor commands fed into the body-state predictor in
Philip’s brain. The conscious experience that his missing left arm was
actually moving and under volitional control followed suit.

Now we can understand why our self-model is a virtual model.
Clearly, Philip’s moving left arm is just a simulation. It is an “as if ” arm;

what has turned into a new possibility for the
brain is portrayed to Philip as a reality. If one
does not think about it but simply attends to
the experience itself, the moving phantom
limb can perhaps be experienced as just as re-
alistic as the rest of the body; they are both
parts of the same unified self, and they are
both under volitional control. But exactly how
real the parts of our self-model appear de-
pends on many different factors.

One interesting fact about phantom-limb
experiences is that they also happen to people
who were born missing certain limbs. A recent
case study conducted by Swiss neuroscientist
Peter Brugger and his colleagues of the Univer-
sity Hospital in Zürich used a seven-point scale
to rate the subjectively perceived vividness of
phantom limbs. Interestingly, the ratings
showed highly consistent judgments across ses-
sions for their subject, “AZ,” a forty-four-year-

Figure 14: Evidence for an innate
component of the body model?
Phantoms (shaded areas) in a
subject born without limbs. The
numbers are vividness ratings
for the felt presence of different
phantom body parts on a seven-
point scale from 0 (no
awareness) to 6 (most vivid
impression). Picture courtesy of
Peter Brugger, Zürich.
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Out of the Body and into the Mind 113

old university-educated woman born without forearms and legs. For as
long as she could remember, she had experienced mental images of her
nonexistent forearms (including fingers) and legs (including feet and the
first and fifth toes). But, as the figure shows, these phantoms were not as
realistic as the content of her nonhallucinatory body model.

Moreover, she reported that “[a]wareness of her phantom limbs is
transiently disrupted only when some object or person invades their felt
position or when she sees herself in a mirror.” Functional magnetic reso-
nance imaging (fMRI) of her imagined phantom hand movements
showed no activation of primary sensorimotor areas, but did show ac-
tivity in the bilateral premotor and parietal cortex. Transcranial mag-
netic stimulation of the sensorimotor cortex consistently elicited
sensations in the phantom fingers and hand, on the side opposite the
stimulation. Premotor and parietal stimulation evoked similar phantom
sensations, though without showing motor-evoked potentials in the
stump. Brugger’s data demonstrate that body parts that never physically
developed can be represented in sensory and motor areas of the cortex.

The fascinating question is this: Are AZ’s hallucinated forearms and
legs components of an innate body model—perhaps of a nucleus that
continues developing after birth? Or could they have been “mirrored
into” the patient’s self-model through the visual observation of the
movements of other human beings (see chapter 6 on the Empathic
Ego)? What exactly is it that you feel as your own body, right now, as you
are reading these words? At this point in our investigations into con-
sciousness, it seems obvious that we are never in direct contact with our
physical bodies but rather with a particular kind of representational
content. But what exactly is it that is represented in this layer of our con-
scious self? In the second book of his famous work De anima, Aristotle
said that the soul is simply the form of the body and that it perishes at
death. Is that what we have newly rediscovered by studying phantom
limbs, the “inner form” of the body and the global model of its shape?
Spinoza said the soul is the idea that the body develops of itself because
“the object of our soul is the body as it exists, and nothing else.”  Again,
it is intriguing to see how classical philosophical ideas contribute to a
deeper understanding of what it means to be an embodied self.
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114 THE EGO TUNNEL

Ramachandran’s and Brugger’s experiments demonstrate that the ex-
periential content of the bodily self-model is the content of an ongoing
simulation, part of a dynamic control mechanism. At any given time, the
content of bodily experience is the best hypothesis that the system has
about its current body state. The brain’s job is to simulate the body for
the body and to predict the consequences of the body’s movements, and
the instrument it uses is the self-model. This process takes place in the
real world, so it is time-consuming and necessarily generates a lag be-
tween the actual state of the body and the self-model’s content.

Normally we’re unaware of this process, because nature engineered
it so efficiently that errors rarely occur. But the simple fact remains: You
are never in direct contact with your own body. What you feel in the
rubber-hand illusion, what AZ feels, or what Philip feels when his left
arm is “plugged in” is exactly the same as what you feel when you attend
to the sensation of your hands holding this book right now or to the feel-
ing of pressure and resistance when you lean back in your chair. What
you experience is not reality but virtual reality, a possibility. Strictly
speaking, and on the level of conscious experience alone, you live your
life in a virtual body and not in a real one. This point will become clearer
when we consider “offline states” in the chapter on dreaming and lucid
dreaming. But first, let us have a look at another essential feature of phe-
nomenal selfhood—the transition from ownership to agency.
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four

�

FROM OWNERSHIP TO 
AGENCY TO FREE WILL

Before the use of external tools could develop, a neurodynamic tool had
to be in place in our brains. I have been calling this inner tool the PSM,
the phenomenal self-model, a distinct and coherent pattern of neural
activity that allows you to integrate parts of the world into an inner im-
age of yourself as a whole. Only if you have a self-model can you experi-
ence your hands and your arms as parts of your own body. Only if you
have a self-model can you experience certain cognitive processes in your
brain as your own thoughts and certain events in the motor parts of
your brain as your own intentions and acts of will. Our next step is the
step from ownership to agency.

THE ALIEN HAND
Imagine that about ten days after undergoing heart surgery you notice a
weakness in your left side and experience difficulties walking. For the
past three days, you have also had a more specific problem: Somehow,
you keep losing control of your left hand—it is acting on its own. Last
night, you awoke several times because your left hand was trying to
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116 THE EGO TUNNEL

choke you, and you had to use your right hand to fight it off. During the
day, your left hand sometimes unbuttons your hospital gown just after
your right hand has buttoned it up. Your left hand crushes the paper
cups on your tray or starts fighting with your right hand while you’re
trying to answer the phone. It’s an unpleasant situation, to say the
least—as if someone “from the moon” were controlling your hand.
Sometimes you wonder whether it has a mind of its own.

What does it mean for something to “have a mind of its own”? Hav-
ing a mind means possessing inner states that have content and embed-
ding such thoughts and inner images of the world into a self-model.
Then the organism harboring them can know that they are occurring
within itself. So far, so good. But there is an important aspect of having a
mind of your own that we’ve not yet discussed: You also need explicit
representations of goal-states—your requirements, your desires, your
values, what you want to achieve by acting in the world. And you need a
conscious Ego to appropriate these goal-states, to make them your own.
Philosophers call this having “practical intentionality”: Mental states are
often directed at the fulfillment of your personal goals. Having a mind
means being not only a thinker and a knower but also an agent—an act-
ing self, with a will of one’s own.

That is where the Alien Hand syndrome, the neurological disorder
just described, comes in. The syndrome was first described in 1908, but
the term was not introduced until 1972, and it still isn’t clear what the
necessary and sufficient conditions in the brain for this kind of disor-
der are. The alien hand crushing cups on the tray and fighting with
the healthy right hand seems to have a will of its own. When the alien
hand begins unbuttoning the patient’s gown, this is not automatic be-
havior like the knee-jerk reflex; it appears to be guided by an explicit
goal-representation. Apparently a little agent is embedded in the bigger
agent—a subpersonal entity pursuing its own goals by hijacking a body
part that belongs to the patient. In another typical case, a patient will
pick up a pencil and begin scribbling with one hand, reacting with dis-
may when she becomes aware of this. She will then immediately with-
draw the pencil, pull the alien hand to her side with her “good” hand,
and indicate that she did not initiate the scribbling herself. Another
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From Ownership to Agency to Free Will 117

such case study describes the patient’s left hand groping for nearby ob-
jects and picking and pulling at her clothes to the point that she refers to
her errant hand as an autonomous entity.

These cases are interesting from a philosophical point of view, be-
cause any convincing philosophical theory of the conscious self will
have to explain the dissociation of ownership and agency. Patients suf-
fering from Alien Hand syndrome still experience the hand as their own
hand; the conscious sense of ownership is still there, but there is no cor-
responding experience of will in the patient’s mind. As philosophers say,
the “volitional act” is missing, and the goal-state driving the alien hand’s
behavior is not represented in the person’s conscious mind. The fact
that the arm is clearly a subpersonal part of the body makes it even more
striking to see how the patient automatically attributes something like
intentionality and personhood to it, treating it as an autonomous agent.
This conflict between the hand and the willing self can even become a
conflict between the hand and the thinking self. For instance, when one
patient’s left hand made a move he did not wish to make in a game of
checkers, he corrected the move with his right hand. Then, to his frus-
tration, the isolated functional module in his brain that was driving his
left arm caused it to repeat the unwanted move.

Here is the philosophical problem: Is the unwanted move in the game
of checkers an action—that is, a bodily movement directly caused by an
explicit goal-representation—or is it only an event, something that just
happens, caused by something else? At one extreme of the philosophical
spectrum, we find denial of the freedom of will: No such things as “ac-
tions” or “agents” exist, and, strictly speaking, predetermined physical
events are all that have ever existed. We are all automata. If our hardware
is damaged, individual subsystems may act up—a sad fact, but certainly
no mystery. The other extreme is to hold that there are no blind, purely
physical events in the universe at all, that every single event is a goal-dri-
ven action, caused by a person—for instance, by the mind of God. Noth-
ing happens by chance; everything is purposeful and ultimately willed.

In fact, in some psychiatric syndromes, patients experience every
consciously perceived event in their environment as directly caused by
themselves. In other mental diseases, such as schizophrenia, one may
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118 THE EGO TUNNEL

feel that one’s body and thoughts are remote-controlled and that the
whole world is one big machine, a soulless and meaningless mechanism
grinding away. Note that both types of observations illustrate my claim
in chapter 1 that we must view the brain as a reality engine: It is a sys-
tem that constantly makes assumptions about what exists and what
doesn’t, thereby creating an inner reality including time, space, and causal
relations. Psychiatric diseases are reality-models—alternate ontologies
developed to cope with serious and often specific problems. Interest-
ingly, in almost all cases these alternate ontologies can be mapped onto
a philosophical ontology—that is, they will correspond to some  well-
established metaphysical idea about the deeper structure of reality (rad-
ical determinism, say, or the omnipotent, omnipresent God’s-eye view).

But to return to the original question: Do actions as such really exist?
A position between the two philosophical extremes would define “ac-
tion” as a particular kind of physical event. Most events in the physical
universe are only events, but an extremely tiny subset are also actions—
that is, events caused by an explicit goal-representation in the conscious
mind of a rational agent. Goal-states must be owned by being part of a
self-model. No Ego Tunnel, no action.

The alien hand, however, is not a distinct entity with an Ego Tunnel.
It is just a body part and has no self-model. It does not know about its
existence, nor does a world appear to it. Due to a brain lesion, it is
driven by one of the many unconscious goal-representations constantly
fighting for attention in your brain—plausibly, it is driven by visually
perceived objects in your immediate vicinity that give rise to what psy-
chologists and philosophers call affordances. There is good evidence
that the brain portrays visual objects not only as such but also in terms
of possible movements: Is this something I could grasp? Is this some-
thing I could unbutton? Is this something I could eat or drink?

The self-model is an important part of the selection mechanism.
Right now, as you are reading this book, it is protecting you from these
affordances, preventing them from taking over parts of your body. If I
were to put a plate of your favorite chocolate cookies in front of you
and if you had the firm determination not to reach for it, how long
could you keep concentrating on the book? How long before a brief
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From Ownership to Agency to Free Will 119

episode of Alien Hand syndrome would pop up and your left hand
would do something you hadn’t told it to do? The stronger and more
stable your self-model, the less susceptible you are to the affordances
surrounding you. Autonomy comes in degrees; it has to do with immu-
nization, with shielding yourself from infection by potential goal-states
in the environment.

The phenomenal experience of ownership and the phenomenal ex-
perience of agency are thus intimately related, and both are important
aspects of the conscious sense of self. If you lose control over your ac-
tions, your sense of self is greatly diminished. This is also true of inner
actions; for example, many schizophrenics feel that not only their bodies
but even their thoughts are controlled by alien forces. One of my pet
ideas for many years might well turn out to be true—namely, that think-
ing is a motor process. Could thoughts be models of successfully termi-
nated actions but from a God’s-eye view—that is, independent of your
own vantage point? Could they be abstract forms of grasping—of hold-
ing an object and taking it in, into your self? As I discuss in the chapter
on the Empathic Ego, there is solid empirical evidence showing that the
hand is represented in Broca’s area, a part of our brain that is of recent
evolution, distinguishes us from monkeys, and has to do with language
comprehension and abstract meaning. The thinking self would then
have grown out of the bodily self, by simulating bodily movements in an
abstract, mental space. I have been flirting with this idea for a long time,
because it would solve Descartes’ mind-body problem; it would show
how a thinking thing—a res cogitans—could have evolved out of an ex-
tended thing, a res extensa. And this points to a theme running through
much of the recent research on agency and the self: In its origin, the Ego
is a neurocomputational device for appropriating and controlling the
body—first the physical one and then the virtual one.

There is a kind of agency even more subtle than the ability to experi-
ence yourself as a coherent acting self and the direct cause of change:
This is what I call attentional agency. Attentional agency is the experi-
ence of being the entity that controls what Edmund Husserl described as
Blickstrahl der Aufmerksamkeit—the “ray of attention.” As an atten-
tional agent, you can initiate a shift in attention and, as it were, direct
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120 THE EGO TUNNEL

your inner flashlight at certain targets: a perceptual object, say, or a spe-
cific feeling. In many situations, people lose the property of attentional
agency, and consequently their sense of self is weakened. Infants cannot
control their visual attention; their gaze seems to wander aimlessly from
one object to another, because this part of their Ego is not yet consoli-
dated. Another example of consciousness without attentional control is
the dream state, and, as I discuss in the next chapter, the Ego of the
dream state is indeed very different from that of the waking state. In
other cases, too, such as severe drunkenness or senile dementia, you
may lose the ability to direct your attention—and, correspondingly, feel
that your “self” is falling apart.

Then there is cognitive agency, an interesting parallel to what
philosophers call the “cognitive subject.” The cognitive subject is a
thinker of thoughts and can also ascribe this faculty to herself. But of-
ten thoughts just drift by, like clouds. Meditators—like the Tibetan
monks in chapter 2—strive to diminish their sense of self, letting their
thoughts drift by instead of clinging to their content, attentively but ef-
fortlessly letting them dissolve. If you had never had the conscious ex-
perience of causing your own thoughts, ordering and sustaining them,
being attached to their content, you would never have experienced
yourself as a thinking self. That part of your self-model would simply
have dried up and withered away. In order to have Descartes’ experi-
ence of the Cogito—the robust experience of being a thinking thing, an
Ego—you must also have had the experience of deliberately selecting the
contents of your mind. This is what the various forms of agency have in
common: Agency allows us to select things: our next thought, the next
perceptual object we want to focus on, our next bodily movement. It is
also the experience of executive consciousness—not only the experience
of initiating change but also of carrying it through and sustaining a more
complex action over time. At least this is the way we have described our
inner experience for centuries.

A related aspect that bodily agency, attentional agency, and cognitive
agency have in common is the subjective sense of effort. Phenomeno-
logically, it is an effort to move your body. It is also an effort to focus
your attention. And it certainly is an effort to think in a concentrated,
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logical fashion. What is the neural correlate of the sense of effort? Imag-
ine we knew this neural correlate (we will soon), and we also had a pre-
cise and well-tested mathematical model describing what is common to
all three kinds of experiencing a sense of effort. Imagine you are a future
mathematician who can understand this description in all of its intricate
detail. Now, given this detailed conceptual knowledge, you introspect
your own sense of effort, very gently, but with great precision. What
would happen? If you were to gently and carefully attend to, say, the
sense of effort going along with an act of will, would it still appear as
something personal, something that belongs to you?

The Alien Hand syndrome forces us to conclude that what we call the
will can be outside our self-model as well as inside it. Such goal-directed
movements might not even be consciously experienced at all. In a seri-
ous neurological disorder called akinetic mutism, patients do nothing
but lie silently in their beds. They have a sense of ownership of their
body as a whole, but although they are awake (and go through the ordi-
nary sleep-wake cycle), they are not agents: They do not act in any way.
They do not initiate any thoughts. They do not direct their attention.
They do not talk or move. Then there are those cases in which parts of
our bodies perform complex goal-directed actions without our having
the conscious experience of these being our actions or our goals, with-
out a conscious act of will having preceded them—in short, without the
experience of being an agent. Another interesting aspect—and the third
empirical fact that any philosophy of the conscious self must explain—is
how, for instance, schizophrenics sometimes lose the sense of agency
and executive consciousness entirely and feel themselves to be remote-
controlled puppets.

Many of our best empirical theories suggest that the special sense of
self associated with agency has to do both with the conscious experience
of having an intention and with the experience of motor feedback. That
is, the experience of selecting a certain goal-state must be integrated
with the subsequent experience of bodily movement. The self-model
achieves just that. It binds the processes by which the mind creates and
compares competing alternatives for action with feedback from your
bodily movements. This binding turns the experience of movement into
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the experience of an action. But note, once again, that neither the
“mind” nor the self-model is a little man in the head; there is no one do-
ing the creating, the comparing, and the deciding. If the  dynamical-
systems theory is correct, then all of this is a case of dynamical self-
organization in the brain. If for some reason the two core elements—the
selection of a specific movement pattern and ongoing motor feedback—
cannot be successfully bound, you might experience your bodily
movements as uncontrolled and erratic (or as controlled by someone
else, as schizophrenics sometimes do). Or you might experience them as
willed and goal-directed but not as self-initiated, as in the Alien Hand
syndrome.

HALLUCINATING AGENCY
Thus, selfhood is something independent, because one can retain the
sense of ownership yet lose the sense of agency. But can one also halluci-
nate agency? The answer is yes—and, oddly, many consciousness
philosophers have long ignored this phenomenon. You can have the ro-
bust, conscious experience of having intended an action even if this
wasn’t the case. By directly stimulating the brain, we can trigger not only
the execution of a bodily movement but also the conscious experience
of having the urge to perform that movement. We can experimentally
induce the conscious experience of will.

Here’s an example. Stéphane Kremer and his colleagues at the Uni-
versity Hospital of Strasbourg stimulated a specific brain region (the
ventral bank of the anterior cingulate sulcus) in a female patient with
medically intractable epileptic seizures, in order to locate the epilepto-
genic zone before performing surgery. In this case, the stimulation
caused rapid eye movements scanning both sides of the visual field. The
patient began to search for the nearest object she could grasp, and the
arm that was opposite the stimulated side—her left arm—began to wan-
der to the right. She reported a strong “urge to grasp,” which she was un-
able to control. As soon as she saw a potential target object, her left
hand moved toward it and seized it. On the level of her conscious expe-
rience, the irrepressible urge to grasp the object started and ended with
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From Ownership to Agency to Free Will 123

the stimulation of her brain. This much is clear: Whatever else the con-
scious experience of will may be, it seems to be something that can be
turned on and off with the help of a small electrical current from an
electrode in the brain.

But there are also ways of elegantly inducing the experience of
agency by purely psychological means. In the 1990s at the University of
Virginia, psychologists Daniel M. Wegner and Thalia Wheatley investi-
gated the necessary and sufficient conditions for “the experience of con-
scious will” with the help of an ingenious experiment. In a study they
dubbed “I Spy,” they led subjects to experience a causal link between a
thought and an action, managing to induce the feeling in their subjects
that the subjects had willfully performed an action even though the ac-
tion had in fact been performed by someone else.

Each subject was paired with a confederate, who posed as another
subject. They sat at a table across from each other and were asked to
place their fingertips on a little square board mounted on a computer
mouse, enabling them to move the mouse together, Ouija-board style.
On a computer screen visible to both was a photograph from a chil-
dren’s book showing some fifty objects (plastic dinosaurs, cars, swans,
and so on).

The real subject and the confederate both wore headphones, and it
was explained to them that this was an experiment meant to “investigate
people’s feelings of intention for acts and how these feelings come and
go.” They were told to move the mouse around the computer screen for
thirty seconds or so while listening to sepa-
rate audio tracks containing random
words—some of which would refer to one
or another object on the screen—along
with ten-second intervals of music. The
words on each track would be different, but
the timing of the music would be the same.
When they heard the music, they were to
stop the mouse on an object after a few sec-
onds and “rate each stop they made for per-
sonal intentionality.” Unknown to the

Figure 15: Hallucinated agency.
How to make subjects think they
initiated a movement they never
intended. Figure courtesy of 
Daniel Wegner.
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124 THE EGO TUNNEL

subject, however, the confederate did not hear any words or music at all
but instead received instructions from the experimenters to perform
particular movements. For four of the twenty or thirty trials, the confed-
erate was told to stop the mouse on a particular object (each time a dif-
ferent one); these forced stops were made to occur within the prescribed
musical interval and at various times after the subject had heard the cor-
responding word over her headphones (“swan,” say).

According to the subjects’ ratings, there was a general tendency to
perceive the forced stops as intended. The ratings were highest when
the corresponding word occurred between one and five seconds before
the stop. Based on these findings, Wegner and Wheatley suggest that the
phenomenal experience of will, or mental causation, is governed by three
principles: The principle of exclusivity holds that the subject’s thought
should be the only introspectively available cause of action; the principle
of consistency holds that the subjective intention should be consistent
with the action; and the principle of priority holds that the thought
should precede the action “in a timely manner.”

The social context and the long-term experience of being an agent of
course contribute to creating the sense of agency. One might suspect
that the sense of agency is only a subjective appearance, a swift recon-
struction after the act; still, today’s best cognitive neuroscience of the
conscious will shows that it is also a preconstruction. Experiencing
yourself as a willing agent has much to do with, as it were, introspec-
tively peeping into the middle of a long processing chain in your brain.
This chain leads from certain preparatory processes that might be de-
scribed as “assembling a motor command” to the feedback you get from
perceiving your movements. Patrick Haggard, of University College
London, perhaps the leading researcher in the fascinating and some-
what frightening new field of research into agency and the self, has
demonstrated that our conscious awareness of movement is not gener-
ated by the execution of ready-made motor commands; instead, it is
shaped by preparatory processes in the premotor system of the brain.
Various experiments show that our awareness of intention is closely re-
lated to the specification of which movements we want to make. When
the brain simulates alternative possibilities—say, of reaching for a par-

Metzinger, T. (2009). The ego tunnel : The science of the mind and the myth of the self. ProQuest Ebook Central
         <a onclick=window.open('http://ebookcentral.proquest.com','_blank') href='http://ebookcentral.proquest.com' target='_blank' style='cursor: pointer;'>http://ebookcentral.proquest.com</a>
Created from socal on 2020-11-23 20:44:41.

C
op

yr
ig

ht
 ©

 2
00

9.
 B

as
ic

 B
oo

ks
. A

ll 
rig

ht
s 

re
se

rv
ed

.



From Ownership to Agency to Free Will 125

ticular object—the conscious experience of intention seems to be di-
rectly related to the selection of a specific movement. That is, the aware-
ness of movement is associated not so much with the actual execution
as with an earlier brain stage: the process of preparing a movement by
assembling different parts of it into a coherent whole—a motor gestalt,
as it were.

Haggard points out that the awareness of intention and the aware-
ness of movement are conceptually distinct, but he speculates that they
must derive from a single processing stage in the motor pathway. It
looks as though our access to the ongoing motor-processing in our
brains is extremely restricted; awareness is limited to a very narrow win-
dow of premotor activity, an intermediate phase of a longer process. If
Haggard is right, then the sense of agency, the conscious experience of
being someone who acts, results from the process of binding the aware-
ness of intention together with the representation of one’s actual move-
ments. This also suggests what subjective awareness of intention is good
for: It can detect potential mismatches with events occurring in the
world outside the brain.

Whatever the precise technical details turn out to be, we are now be-
ginning to see what the conscious experience of agency is and how to
explain its evolutionary function. The conscious experience of will and
of agency allows an organism to own the subpersonal processes in its
brain responsible for the selection of action goals, the construction of
specific movement patterns, and the control of feedback from the body.
When this sense of agency evolved in human beings, some of the stages
in the immensely complex causal network in our brains were raised to
the level of global availability. Now we could attend to them, think about
them, and possibly even interrupt them. For the first time, we could ex-
perience ourselves as beings with goals, and we could use internal repre-
sentations of these goals to control our bodies. For the first time, we
could form an internal image of ourselves as able to fulfill certain needs
by choosing an optimal route. Moreover, conceiving of ourselves as au-
tonomous agents enabled us to discover that other beings in our envi-
ronment probably were agents, too, who had goals of their own. But I
must postpone this analysis of the social dimension of the self for a
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126 THE EGO TUNNEL

while and turn to a classical problem of philosophy of mind: the free-
dom of the will.

HOW FREE ARE WE?
As noted previously, the philosophical spectrum on freedom of the will
is a wide one, ranging from outright denial to the claim that all physical
events are goal-driven and caused by a divine agent, that nothing hap-
pens by chance, that everything is, ultimately, willed. The most beautiful
idea, perhaps, is that freedom and determinism can peacefully coexist:
If our brains are causally determined in the right way, if they make us
causally sensitive to moral considerations and rational arguments, then
this very fact makes us free. Determinism and free will are compatible.
However, I take no position on free will here, because I am interested in
two other points. I address the first by asking one simple question: What
does ongoing scientific research on the physical underpinnings of ac-
tions and of conscious will tell us about this age-old controversy?

Probably most professional philosophers in the field would hold that
given your body, the state of your brain, and your specific environment,
you could not act differently from the way you’re acting now—that your
actions are preordained, as it were. Imagine that we could produce a
perfect duplicate of you, a functionally identical twin who is an exact
copy of your molecular structure. If we were to put your twin in exactly
the same situation you’re in right now, with exactly the same sensory
stimuli impinging on him or her, then initially the twin could not act dif-
ferently from the way you’re acting. This is a widely shared view: It is,
simply, the scientific worldview. The current state of the physical uni-
verse always determines the next state of the universe, and your brain is
a part of this universe.

The phenomenal Ego, the experiential content of the human self-
model, clearly disagrees with the scientific worldview—and with the
widely shared opinion that your functionally identical doppelgänger
could not have acted otherwise. If we take our own phenomenology se-
riously, we clearly experience ourselves as beings that can initiate new
causal chains out of the blue—as beings that could have acted otherwise
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From Ownership to Agency to Free Will 127

given exactly the same situation. The unsettling point about modern
philosophy of mind and the cognitive neuroscience of will, already ap-
parent even at this early stage, is that a final theory may contradict the
way we have been subjectively experiencing ourselves for millennia.
There will likely be a conflict between the scientific view of the acting
self and the phenomenal narrative, the subjective story our brains tell us
about what happens when we decide to act.

We now have a theory in hand that explains how subpersonal brain
events (for instance, those that specify action goals and assemble suit-
able motor commands) can become the contents of the conscious self.
When certain processing stages are elevated to the level of conscious ex-
perience and bound into the self-model active in your brain, they be-
come available for all your mental capacities. Now you experience them
as your own thoughts, decisions, or urges to act—as properties that be-
long to you, the person as a whole. It is also clear why these events pop-
ping up in the conscious self necessarily appear spontaneous and
uncaused. They are the first link in the chain to cross the border from
unconscious to conscious brain processes; you have the impression that
they appeared in your mind “out of the blue,” so to speak. The uncon-
scious precursor is invisible, but the link exists. (Recently, this has been
shown for the conscious veto, as when you interrupt an intentional ac-
tion at the last instant.)13 But in fact the conscious experience of inten-
tion is just a sliver of a complicated process in the brain. And since this
fact does not appear to us, we have the robust experience of being able
to spontaneously initiate causal chains from the mental into the physical
realm. This is the appearance of an agent. (Here we also gain a deeper
understanding of what it means to say that the self-model is transparent.
Often the brain is blind to its own workings, as it were.)

The science of the mind is now beginning to reintroduce those hid-
den facts forcefully into the Ego Tunnel. There will be a conflict between
the biological reality tunnel in our heads and the neuroscientific image
of humankind, and many people sense that this image might present a
danger to our mental health. I think the irritation and deep sense of re-
sentment surrounding public debates on the freedom of the will have lit-
tle to do with the actual options on the table. These reactions have to do

Metzinger, T. (2009). The ego tunnel : The science of the mind and the myth of the self. ProQuest Ebook Central
         <a onclick=window.open('http://ebookcentral.proquest.com','_blank') href='http://ebookcentral.proquest.com' target='_blank' style='cursor: pointer;'>http://ebookcentral.proquest.com</a>
Created from socal on 2020-11-23 20:44:41.

C
op

yr
ig

ht
 ©

 2
00

9.
 B

as
ic

 B
oo

ks
. A

ll 
rig

ht
s 

re
se

rv
ed

.



128 THE EGO TUNNEL

with the (perfectly sensible) intuition that certain types of answers will
not only be emotionally disturbing but ultimately impossible to inte-
grate into our conscious self-models. This is the first point.

A note on the phenomenology of will: It is not as well defined as you
might think; color experience, for example, is much crisper. Have you
ever tried to observe introspectively what happens when you decide to
lift your arm and then the arm lifts? What exactly is the deep, fine-
grained structure of cause and effect? Can you really observe how the
mental event causes the physical event? Look closely! My prediction is
that the closer you look and the more thoroughly you introspect your
decision processes, the more you’ll realize that conscious intentions are
evasive: The harder you look at them, the more they recede into the
background. Moreover, we tend to talk about free will as if we all shared
a common subjective experience. This is not entirely true: Culture and
tradition exert a strong influence on the way we report such experi-
ences. The phenomenology itself may well be shaped by this, because a
self-model also is the window connecting our inner lives with the social
practice around us. Free will does not exist in our minds alone—it is also
a social institution. The assumption that something like free agency ex-
ists, and the fact that we treat one another as autonomous agents, are
concepts fundamental to our legal system and the rules governing our
societies—rules built on the notions of responsibility, accountability,
and guilt. These rules are mirrored in the deep structure of our PSM,
and this incessant mirroring of rules, this projection of higher-order as-
sumptions about ourselves, created complex social networks. If one day
we must tell an entirely different story about what human will is or is
not, this will affect our societies in an unprecedented way. For instance,
if accountability and responsibility do not really exist, it is meaningless
to punish people (as opposed to rehabilitating them) for something they
ultimately could not have avoided doing. Retribution would then appear
to be a Stone Age concept, something we inherited from animals. When
modern neuroscience discovers the sufficient neural correlates for will-
ing, desiring, deliberating, and executing an action, we will be able to
cause, amplify, extinguish, and modulate the conscious experience of
will by operating on these neural correlates. It will become clear that the
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actual causes of our actions, desires, and intentions often have very lit-
tle to do with what the conscious self tells us. From a scientific, third-
person perspective, our inner experience of strong autonomy may look
increasingly like what it has been all along: an appearance only. At the
same time, we will learn to admire the elegance and the robustness with
which nature built only those things into the reality tunnel that organ-
isms needed to know, rather than burdening them with a flood of infor-
mation about the workings of their brains. We will come to see the
subjective experience of free will as an ingenious neurocomputational
tool. Not only does it create an internal user-interface that allows the or-
ganism to control and adapt its behavior, but it is also a necessary condi-
tion for social interaction and cultural evolution.

Imagine that we have created a society of robots. They would lack
freedom of the will in the traditional sense, because they are causally
determined automata. But they would have conscious models of them-
selves and of other automata in their environment, and these models
would let them interact with others and control their own behavior.
Imagine that we now add two features to their internal self- and other-
person models: first, the erroneous belief that they (and everybody
else) are responsible for their own actions; second, an “ideal observer”
representing group interests, such as rules of fairness for reciprocal, al-
truistic interactions. What would this change? Would our robots de-
velop new causal properties just by falsely believing in their own
freedom of the will? The answer is yes; moral aggression would become
possible, because an entirely new level of competition would emerge—
competition about who fulfills the interests of the group best, who gains
moral merit, and so on. You could now raise your own social status by
accusing others of being immoral or by being an efficient hypocrite. A
whole new level of optimizing behavior would emerge. Given the right
boundary conditions, the complexity of our experimental robot society
would suddenly explode, though its internal coherence would remain. It
could now begin to evolve on a new level. The practice of ascribing
moral responsibility—even if based on delusional PSMs—would create
a decisive, and very real, functional property: Group interests would be-
come more effective in each robot’s behavior. The price for egotism
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130 THE EGO TUNNEL

would rise. What would happen to our experimental robot society if we
then downgraded its members’ self-models to the previous version—
perhaps by bestowing insight?

A passionate public debate recently took place in Germany on free-
dom of the will—a failed debate, in my view, because it created more
confusion than clarity. Here is the first of the two silliest arguments for
the freedom of will: “But I know that I am free, because I experience my-
self as free!” Well, you also experience the world as inhabited by colored
objects, and we know that out there in front of your eyes are only wave-
length mixtures of various sorts. That something appears to you in con-
scious experience and in a certain way is not an argument for anything.
The second argument goes like this: “But this would have terrible conse-
quences! Therefore, it cannot be true.” I certainly share that worry (think
of the robot society thought experiment), but the truth of a claim must
be assessed independently of its psychological or political conse-
quences. This is a point of simple logic and intellectual honesty. But
neuroscientists have also added to the confusion—and, interestingly, be-
cause they often underestimate the radical nature of their positions.
This will be my second point in this section.

Neuroscientists like to speak of “action goals,” processes of “motor
selection,” and the “specification of movements” in the brain. As a
philosopher (and with all due respect), I must say that this, too, is con-
ceptual nonsense. If one takes the scientific worldview seriously, no such
things as goals exist, and there is nobody who selects or specifies an ac-
tion. There is no process of “selection” at all; all we really have is dynam-
ical self-organization. Moreover, the information-processing taking
place in the human brain is not even a rule-based kind of processing. Ul-
timately, it follows the laws of physics. The brain is best described as a
complex system continuously trying to settle into a stable state, generat-
ing order out of chaos.

According to the purely physical background assumptions of science,
nothing in the universe possesses an inherent value or is a goal in itself;
physical objects and processes are all there is. That seems to be the
point of the rigorous reductionist approach—and exactly what beings
with self-models like ours cannot bring themselves to believe. Of course,
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From Ownership to Agency to Free Will 131

there can be goal representations in the brains of biological organisms,
but ultimately—if neuroscience is to take its own background assump-
tions seriously—they refer to nothing. Survival, fitness, well-being, and
security as such are not values or goals in the true sense of either word;
obviously, only those organisms that internally represented them as
goals survived. But the tendency to speak about the “goals” of an organ-
ism or a brain makes neuroscientists overlook how strong their very
own background assumptions are. We can now begin to see that even
hardheaded scientists sometimes underestimate how radical a naturalis-
tic combination of neuroscience and evolutionary theory could be: It
could turn us into beings that maximized their overall fitness by begin-
ning to hallucinate goals.

I am not claiming that this is the true story, the whole story, or the fi-
nal story. I am only pointing out what seems to follow from the discov-
eries of neuroscience and how these discoveries conflict with our
conscious self-model. Subpersonal self-organization in the brain simply
has nothing to do with what we mean by “selection.” Of course, complex
and flexible behaviors caused by inner images of “goals” still exist, and
we may also continue to call these behaviors “actions.” But even if ac-
tions, in this sense, continue to be part of the picture, we may learn that
agents do not—that is, there is no entity doing the acting.

The study of phantom limbs helped us understand how parts of our
bodies can be portrayed in the phenomenal self-model even if they do
not exist or have never existed. Out-of-body experiences and full-body
illusions demonstrated how a minimal sense of self and the experience
of “global ownership” can emerge. A brief look at the Alien Hand and
the neural underpinnings of the willing self gave us an idea of how the
feeling of agency would, by necessity, appear in our conscious brains
and how this fact could have contributed to the formation of complex
societies. Next, investigating the Ego Tunnel during the dream state will
give us even deeper insight into the conditions under which a true sub-
ject of experience emerges. How does the Dream Tunnel become an Ego
Tunnel?
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PHILOSOPHICA L PSYCHONAUTICS
What Can We Learn from Lucid Dreaming?

During the night of May 6, 1986, I became consciously aware that I was
sleeping and also spiraling out of my physical body, in the typical man-
ner described by Swiss biochemist Ernst Waelti (see chapter 3). Here is
my “case study”:

Standing in front of my bed, I immediately realized that, for the
first time in two years, I had entered the OBE state again. The
clarity, the same electrified sense of lightness in my double
body, made me excited and extremely happy, and I immediately
began to experiment. I moved toward the closed glass door of
the second-floor balcony in my parents’ house. I touched the
door, gently pushing it until I penetrated it and slid out onto the
balcony. I flew down into the garden and landed on the lawn,
where I moved around in the dim moonlight and looked at
things. Again, the overall experience was crystal clear.

When I became afraid of not being able to sustain the condi-
tion much longer, I flew back up, somehow returned to my
physical body, and awoke with a mixture of great pride and joy. I
had not managed to make any verifiable observations, but I had
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had another OBE, in a clear, cognitively lucid way, fully con-
trolled and without any intermediary blackouts. I sat up, want-
ing to take notes as long as everything was still fresh, but
couldn’t find a pencil.

I jumped out of bed and went over to my sister (who slept in
the same room), woke her up, and told her, with great excite-
ment, that I had just managed to do it again, that I had just been
down in the garden, bouncing around on the lawn a minute ago.
My sister looked at her alarm clock and said, “Man, it’s quarter
to three! Why did you have to wake me up? Can’t this wait until
breakfast? Turn out the light and leave me alone!” She turned
over and went back to sleep. I was a bit disappointed at this lack
of interest.

I also noticed that while fumbling with the alarm clock, she
had accidentally set it off. It was beeping away and I hoped it
hadn’t wakened anybody else. Too late! I could hear someone
approaching.

At that moment, I woke up. I was not upstairs in my parents’ house in
Frankfurt but in my basement room, in the house I shared with four
friends about thirty-five kilometers away. It was not quarter to three at
night; the sun was shining and I had obviously been taking a short after-
noon nap. For more than five minutes, I sat on the edge of my bed al-
most frozen, not daring to move. I was unsure how real this situation
was. I did not understand what had just happened to me. I didn’t dare
move, because I was afraid I might wake up again, into yet another ul-
trarealistic environment.

In dream research, this is a well-known phenomenon called false
awakening. Did I really have an out-of-body experience? Or did I only
have a lucid dream of an out-of-body experience? Can one slide from an
OBE into an ordinary dream via a false awakening? Are all OBEs forms
of lucid dreaming in the first place? To wake up twice in a row is some-
thing that can shatter many of the theoretical intuitions you have about
consciousness—for instance, that the vividness, the coherence, and the
crispness of a conscious experience are evidence that you are really in
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touch with reality. Apparently, what we call “waking up” is something
that can happen to you at any point in phenomenological time. This is a
highly relevant empirical fact for philosophical epistemology. Do you
recall from chapter 2 the discussion about the evolution of human con-
sciousness and how the distinction between things that only appear to
us and objective fact became an element of our lived reality? Now we
can see what it means that the appearance/reality distinction emerged
only on the level of appearance: False awakenings demonstrate that con-
sciousness is never more than the appearance of a world. There is no
certainty involved, not even about the state, the general category of con-
scious experience in which you find yourself. So, how do you know that
you actually woke up this morning? Couldn’t it be that everything you
have ever experienced was only a dream?

Dreams are conscious because they create the appearance of a world,
but, as noted in chapter 2, they are offline states—global states of con-
scious experience in which the Ego is decoupled from sensory input and
unable to generate overt motor behavior. The dream tunnel not only
contains the appearance of a world but also (in most cases) creates a
fully embodied, spatially extended self moving around in a spatially ex-
tended environment. The virtual self thus born is an exclusively internal
phenomenon in an even stronger sense than that of the waking self: It is
immersed in a dense mesh of causal relations, all of which are internal to
the brain. Dreamers are self-aware, but functionally they are not situ-
ated. Dreams are subjective states in that there is a phenomenal self;
however, the perspective from which this conscious self perceives the
world is very different—and much more unstable—than it is during
wakefulness.

Have you ever noticed that you cannot control your attentional focus
in your dreams? High-level attention is typically missing. Accordingly,
the dream-self generated inside the Ego Tunnel when you are sleeping
lacks the specific phenomenal quality I described in the preceding chap-
ter as attentional agency, the conscious experience of directing the beam
of your inner flashlight deliberately and selectively at various objects.
But attentional agency is not just the ability to “zoom in” on certain
things or point your mind at particular features of your world-model; it
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also entails the sense of ownership—ownership of the selection process
preceding the shift in attention. Both aspects are missing in dreams. In a
way, you are like an infant or a severely intoxicated person. The dream
Ego is much weaker than the waking Ego.

If one penetrates deeper into the specific phenomenology created by
the dreaming Ego, one discovers a considerable weakness of will and se-
vere distortions of the thought process. In ordinary dreams, you some-
times cannot experience yourself as any sort of agent at all. It is difficult,
for example, to make a decision and follow through with it. But even if
you manage that, you are typically unable to ascribe agency to yourself.
The dreaming self is a confused thinker, severely disoriented with re-
gard to places, times, and people’s identities. Short-term memory is
greatly impaired and unreliable. Also, only rarely does the dream self
have such sensory experiences as pain, temperature, smell, or taste.
Even more interesting is the extreme instability of the first-person per-
spective: Attention, thinking, and willing are highly unstable and exist
only intermittently, yet the ordinary dreaming Ego does not really care
about this, or even notice it. The dream self is like the anosognostic pa-
tient, who lacks insight into a deficit following brain injury.

At the same time, the dream self creates intense emotional experi-
ences—some aspects of the self are clearly stronger in the dream tunnel
than in the tunnel of waking consciousness. Anyone who has ever had a
nightmare knows how intense the feeling of panic can become during
dreams. In the dream state, the emotional self-model can be character-
ized by unusually intense degrees of feeling, though this is not true for
all emotions; for example, fear, elation, and anger predominate over sad-
ness, shame, and guilt.

Occasionally, the dream tunnel enables the Ego to access information
about itself that is unavailable during the waking state. Whereas short-
term memory is commonly impaired, long-term memory can be greatly
enhanced. For instance, it is possible to relive childhood episodes
vividly—memories that would never have been accessible during wake-
fulness. We tend to forget these afterward, because most of us have
weak dream recall. But as long as the dream lasts, we have access to
state-specific forms of self-knowledge.
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Blind people are sometimes able to see in dreams. Helen Keller, who
turned blind and deaf at the age of nineteen months, emphasized the
importance of these occasional visual experiences: “Blot out dreams,
and the blind lose one of their chief comforts; for in the visions of sleep
they behold their belief in the seeing mind and their expectation of light
beyond the blank, narrow night justified.” In one study, congenitally
blind subjects produced dream drawings that judges were unable to dis-
tinguish from drawings of sighted subjects, and as EEG correlates be-
tween them were sufficiently similar, this strongly suggests that they can
see in their dreams—but do they? It is also interesting to note that
Keller’s dream tunnel contained the phenomenal qualities associated
with smell and taste, which most of us experience only rarely in the
dream state. It seems as if her dream tunnel became richer because her
waking tunnel had lost some of its qualitative dimensions.

The dream tunnel shows to what extent conscious experience is a
virtual reality. It internally simulates a behavioral space, a space of possi-
bilities in which you can act. It simulates real-life sense impressions. As
discussed in chapter 3, this is exactly what modern designers of virtual
realities are trying to achieve (indeed, one of the best scientific journals
on virtual-reality technology is titled Presence). It is precisely this sense
of presence and full immersion that our biological ancestors achieved
long ago. The resultant Ego, however, has created a more robust sense of
presence for dreaming and for waking life as well. If it had not done so,
we probably would not be trying to create virtual realities today, nor
would we research the ability of the human brain to achieve this miracle
within itself.

Even though dreams are behavioral spaces, they are not causally cou-
pled to the real behavioral space of the dreaming human organism.
Dreamers are not bodily agents; their behavior is internal, simulated be-
havior. The inhibition of the spinal motor neurons prevents bodily be-
havior from being generated during dream sleep—that is, REM
(rapid-eye-movement) sleep. This is how the dream Ego is separated
from the physical body. When this motor inhibition fails, as it does in a
disorder known as RBD (for “REM-sleep behavior disorder”), internal
dream behavior is acted out in the waking world. Typically found in men
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over sixty, RBD is associated with a loss of the muscle atonia that typi-
cally accompanies REM sleep. Patients suffering from RBD are forced to
act out dramatic and often violent dreams. They will shout or grunt.
They may attempt to strangle their bed partners, set fire to their beds,
jump out of windows, even fire a gun. Later they will recall little or
nothing of this physical activity—unless they fall out of bed or bump
into furniture or injure themselves or someone else and wake up. But
they can usually recall the dreams themselves, which typically involve
such physical activities as fighting, running, chasing or being chased,
and attacking or being attacked. These patients also seem to experience
violent and aggressive dream content more frequently than healthy
subjects do. Obviously, this is a dangerous condition that can lead to
self-inflicted injuries and serious sleep deprivation. What we can learn
from it is how the dream body, in normal circumstances, is decoupled
from the physical body. Normally, dreamers are not bodily agents, and
all their behavior is purely internal, simulated behavior. But when motor
inhibition fails, as it does in RBD, internal dream behavior is enacted by
the physical body.

The most interesting feature of ordinary dreams leads to some
deeper philosophical considerations about the nature of consciousness.
The dream tunnel is generated in a very special configuration: During
REM sleep, as noted, there is an output blockade, responsible for the
paralysis of the sleeper, and there is an input blockade, which prevents
(at least to a degree) sensory signals in the sleeper’s environment from
penetrating conscious experience. At the same time, chaotic internal
signals are generated by what are known as PGO waves. They are elec-
trical bursts of neural activity named for the brain areas involved (the
pons, the lateral geniculate nucleus in the thalamus, and the occipital
primary visual cortex) and are closely related not only to eye move-
ments but also to the processing of visual information.

As the brain tries to understand and interpret this chaotic internal
pattern of signals, it starts telling itself a fairy tale, with the dream ego
playing the leading role. The interesting point is that the dream Ego does
not know that it is dreaming. It does not realize the signals it is turning
into an internal narrative are self-generated stimuli—in philosophical
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jargon, this feature of the dream state is a “metacognitive deficit.” The
dream Ego is delusional, lacking insight into the nature of the state it is
itself generating.

LUCID DREAMING
The natural question to ask is if there are any dreams with additional in-
sight, dreams in which the dream self-model has become so strong and
rich that it allows us to understand what is happening. Can one con-
sciously enjoy one’s own internal virtual reality? Is it possible to dream
without the metacognitive deficit? The answer is yes. You can have
dreams in which you are not only aware of the fact that you are dream-
ing but also possess a complete memory both of your dream life and
your waking life, as well as the phenomenal property of agency on the
levels of attention, thought, and behavior. Such dreams are called lucid
dreams. They are highly interesting—not so much for the sheer fun of
the drama but because they open new ways of investigating the phe-
nomenon of conscious experience. In particular, they help us under-
stand how the various layers of the self-model are constructed and
woven into the dream tunnel.

Dutch psychiatrist Frederik van Eeden, who coined the phrase “lucid
dreaming,” reported the following experience to the Society for Psychi-
cal Research in 1913:

In January, 1898 . .  . I was able to repeat the observation. .  .  . I
dreamt that I was lying in the garden before the windows of my
study, and saw the eyes of my dog through the glass pane. I was
lying on my chest and observing the dog very keenly. At the
same time, however, I knew with perfect certainty that I was
dreaming and lying on my back in my bed. And then I resolved
to wake up slowly and carefully and observe how my sensation
of lying on my chest would change to the sensation of lying on
my back. And so I did, slowly and deliberately, and the transi-
tion—which I have since undergone many times—is most won-
derful. It is like the feeling of slipping from one body into
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another, and there is distinctly a double recollection of the two
bodies. I remembered what I felt in my dream, lying on my
chest; but returning into the day-life, I remembered also that my
physical body had been quietly lying on its back all the while.
This observation of a double memory I have had many times
since. It is so indubitable that it leads almost unavoidably to the
conception of a dream-body.7

Van Eeden’s “dream-body” is the self-model in the dream state. Lucid
dreams are fascinating because our naive realism—our unawareness of
living our lives in an Ego Tunnel—is temporarily suspended. They are
therefore a promising route of research for solving what I termed the
Reality Problem in our tour of the tunnel in chapter 2. A lucid dream is a
global simulation of a world in which we suddenly become aware that it
is indeed just a simulation. It is a tunnel whose inhabitant begins to real-
ize that he or she actually operates in a tunnel all the time.

Hugh G. Callaway, a British experimenter in out-of-body experiences
who published under the pseudonym Oliver Fox, recorded the following
classic episode, occurring in 1902, when he was a young science student
at the Harley Institute at Southampton:

I dreamed that I was standing on the pavement outside my
home. . . . I was about to enter the house when, on glancing ca-
sually at [the pavement] stones, my attention became riveted by
a passing strange phenomenon, so extraordinary that I could
not believe my eyes—they had seemingly all changed their posi-
tion in the night, and the long sides were parallel to the curb!
Then the solution flashed upon me: though this glorious sum-
mer morning seemed as real as real could be, I was dreaming!
With the realization of this fact, the quality of the dream
changed in a manner very difficult to convey to one who has not
had the experience. Instantly, the vividness of life increased a
hundredfold. Never had the sea and sky and trees shone with
such glamorous beauty; even the commonplace houses seemed
alive and mystically beautiful. Never had I felt so absolutely well,
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so clear-brained, so inexpressibly free! The sensation was exqui-
site beyond words; but it lasted only a few minutes and I awoke.8

Maybe you’ve had a lucid dream yourself; the phenomenon is not rare. If
not, you can try a number of different induction techniques. For in-
stance, you can adopt the habit of performing “reality checks” several
times a day. Each reality check should last at least a minute. It consists in
carefully inspecting your current inner and outer environment for any
indications that this might not be ordinary waking reality. Here is a
checklist that readers interested in exploring the dream tunnel can use
as a guideline.

• Is all the furniture arranged the way it normally is?
• Are the paving stones, the tiles, or the design of the carpet on the

floor arranged in the same pattern as usual?
• Do objects or persons suddenly appear and disappear, or do they

change their identity?
• Do you know who you are and where you are?
• Do you remember what day of the week it is and when you last

woke up?
• Are there any gaps in your short-term memory of recent events?
• Does your visual attention shift the way it usually does?
• Are you engaging in any unusual physical activities, like flying?
• Are you constantly trying to remember something you know is of

great importance but can’t remember what it is?
• Does your current situation have a metaphoric or symbolic

character, or do you have the feeling of being close to an
important discovery?

If you perform reality checks of this type several times a day, you have a
good chance of eventually becoming a lucid dreamer. By pure habit, you
will one day perform a reality check in a dream—and if you are lucky,
you will correctly realize that you are dreaming.

Other methods of inducing lucid dreams are even more efficient. Try
setting an alarm clock early in the morning and carefully writing down
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the events of your last dream. Get up, move around for a short period of
time, and then go back to bed. While you are falling asleep, try to re-
hearse the last sequence of dream events in as much detail as you can.
You may find that you can consciously reenter the dream and stay lucid
throughout it.

As an intrepid philosophical psychonaut, I have of course tried to
build devices to do this kind of exploring, involving headphones and tape
loops whispering, “Watch out—this is a dream!” at thirty-minute inter-
vals all night long. I also bought an expensive lucid-dreaming device
called a Nova Dreamer, which looks a bit like the eye masks you some-
times see people wearing on long-distance plane flights. The Nova
Dreamer is activated when your rapid eye movements signal the start of a
dream. After a couple of minutes, it begins submitting mild subliminal
visual stimuli, and you can perceive these soft, red, ring-shaped flashes of
light through your closed eyelids. They are meant to alert you to the fact
that you are dreaming; however, they are more likely to be integrated into
your dream story. Here’s one of my own dreams thus invaded:

I am an astronaut. I have been waiting for this moment for
years. My friend and I are lying on our backs in the Space Shut-
tle, awaiting takeoff with a mixture of anxiety and great excite-
ment. Deep below our backs, we can feel the rumbling and
rattling of the ignition give way to a thundering roar. Then red
lights start flashing everywhere on the control panel. Suddenly,
every possible alarm system is activated. Someone says, “Some-
thing must have gone terribly wrong!” We feel the spaceship
slowly tilting to the side and losing its vertical position while the
roar at our backs gets louder and louder.

Unfortunately, all I ever got out of my expensive lucid-dreaming device
was terrible nightmares—with an interesting twist. In Germany, the
flashing lights of police cars are blue. So what I got from this device was
American nightmares, with American police cars hunting me down and
cornering me, flashing red lights and all. Every two years or so, I give my
Nova Dreamer another try; lately, it has had a different effect on me. I
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wake up in the morning and the device is gone. If I go looking for it, I find
that it has been hurled across the bedroom by some stranger. Apparently
there is someone inside me who does not want to be a philosophical psy-
chonaut or a serious practitioner of first-person phenomenological re-
search at all—someone who just wants to sleep.

So what, exactly, is a lucid dream? In a lucid dream, the dreamer
knows that she is currently experiencing a dream and is able to ascribe
this property to herself. If we opt for a strong definition, another condi-
tion is that she also has access to memories of her previous dream and
waking life. Autobiographical memory is fully intact. The dreamer has
full access not only to past conscious experiences in waking life and in
ordinary dreams but also to previously experienced lucid dreams. The
overall level of mental clarity and cognitive insight is at least as high as it
is during normal waking states. A further defining characteristic is that,
according to subjective experience, all five senses function just as well as
they do during the waking state. Finally, and perhaps most important,
the property of agency is fully realized in the lucid dream. Phenomeno-
logically, the lucid dreamer knows about her freedom of will. Not only
can she direct the focus of attention wherever she likes, but she can also
actually do whatever she wants—fly, walk through walls, or engage in
conversations with dream figures. The subject of a lucid dream is not a
passive victim lost in a sequence of bizarre episodes but rather is a full-
blown agent, capable of selecting from a variety of possible actions.

Full control of one’s attention is an important feature distinguishing
lucid dreams from ordinary dreams. Insight into one’s freedom to act is
also an important criterion of lucid dreams (but is it an insight?). During
what are sometimes called pre-lucid dreams, we frequently become
aware that none of this is real, that this must be a dream, but we remain
passive observers. With the onset of full lucidity, the dreamer often
turns from a passive observer into an agent—someone who takes
charge, moves around, explores and experiments, who deliberately
starts to interact with the dream world and shape it.

My favorite experiment in lucid-dream research was conducted by
Stanford University psychophysiologist Stephen LaBerge and his col-
leagues more than a quarter of a century ago. It exploited the interesting
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fact that our conscious self-model is firmly anchored in the brain in a
fascinating way: There is a direct and reliable relationship between the
gaze shifts reported by lucid dreamers and the eye movements observed
in their sleeping bodies. In the sleep lab, these eye movements can be
recorded using a polygraph. The fact that the movements of the dream-
eyeballs in the dream-body are directly correlated with the movements
of the physical eyeballs in one’s physical body was used by LaBerge in a
particularly ingenious experiment. Veteran subjects deliberately indi-
cated the initiation of a lucid dream with specific ocular signals deter-
mined before the experiments—that is, by rapidly moving their eyes up
and down. Two such eye shifts would inform the experimenters of the
onset of a lucid dream; four signaled awakening. The polygraphic analy-
sis revealed that the onset of lucidity is typically correlated with the first
two minutes of an REM phase, or with short intervals of waking con-
sciousness during an REM phase, or with heightened phasic REM activ-
ity (characterized by bursts of eye movements and sometimes by motor
twitches and widespread synchronized activity in specific thalamocorti-
cal networks). Put simply, lucidity seems to occur when there is a brief
and sudden increase of the general cortical level of arousal: All nerve
cells become more active, the result being the sudden availability of
more “computational power,” or capacity for information processing.
With regard to the dream itself, lucidity seems to lead to increased
vividness, heightened fear or stress, the discovery of contradictions
within the dream world, and, of course, the subjective experience of be-
coming aware of a “dreamlike” or “unreal” quality of reality.

I like these experiments because they are a rare example of trans-
tunnel communication. When the lucid dreamer in the sleep lab emits
eye signals by deliberately moving his or her dream-eyes up and down
and scientists in the waking world read these signals off their instru-
ments, a multiuser link between the dream tunnel and the waking tun-
nel is established. Because the gaze shifts performed by the dream-body
are functionally linked to those of the physical body, and because the lu-
cid dreamer is aware of this fact, a bridge connecting the two tunnels is
built. In this experimental setup, information from one type of con-
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scious reality tunnel can be transmitted to another type, one created by
the brains of other human beings.

We need more good empirical research on lucid dreams. It is plausi-
ble to assume that lucidity depends on the degree to which the pre-
frontal cortex, where the organizing of cognitive and social behaviors
takes place and the so-called executive functions are located, can form a
stable functional link with other brain regions that generate the con-
scious dream self. The prefrontal cortex is thought to arrange thoughts
and actions in accordance with internal goals. It also has to do with dif-
ferentiation among conflicting thoughts, planning, assessing future
consequences of current activities, predicting outcomes, generating ex-
pectations, and the like.

Allan Hobson, a psychiatrist and dream researcher at the Massachu-
setts Mental Health Center and author of The Dreaming Brain, has
speculated that for lucidity to occur, “the normally deactivated dorsolat-
eral prefrontal cortex (DLPFC) must be reactivated, but not so strongly
as to suppress the pontolimbic signals to it.” This part of the brain may
allow us to refer to ourselves by engaging in reflective thought. In the lu-
cid-dream tunnel, this leads to the reestablishment of executive control
and the reemergence of a full-blown agent. If Hobson is right, the mo-
ment we consciously think, “My God, I’m dreaming!” may be the mo-
ment the self-model of the dream state becomes hooked up to the
prefrontal cortex, making proper reflexive self-consciousness possible
again and reestablishing cognitive agency.

Here are some questions for future research: What precisely happens
to the conscious self during the transition from an ordinary dream to a
lucid dream? What are the fine-grained functional differences between
the dream self-model and the lucid self-model? Could there also be
something like “lucid waking”? And what, exactly, happens during a
false awakening?

As we have seen, false awakenings can happen to all of us. This
brings up another classical philosophical problem, the issue of solipsism
(from Latin: solus, alone, and ipse, self ). How, exactly, can I refute the
skeptical hypothesis that my mind is the only thing that I know to exist?
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How can I exclude the possibility that the external world—and other
conscious minds in particular—cannot be known and might not exist at
all? Finally, here is a little thought experiment in applied tunnel episte-
mology, introduced and illustrated by a lucid dream reported by the late
German dream researcher Paul Tholey:

I briefly looked back. The person following me did not look like
an ordinary human being; he was as tall as a giant and reminded
me of Rübezahl [a mountain spirit in German legend]. Now it
was fully clear to me that I was undergoing a dream, and with a
great sense of relief I continued running away. Then it suddenly
occurred to me that I did not have to escape but was capable of
doing something else. I remembered my plan of talking to other
persons during the dream. So I stopped running, turned
around, and allowed the pursuer to approach me. Then I asked
him what it actually was that he wanted. His answer was: “How
am I supposed to know?! After all, this is your dream and, more-
over, you studied psychology and not me.”14

Imagine that while in the dream tunnel, you suddenly become lucid and
find yourself at a major interdisciplinary conference, where dream scien-
tists and dream philosophers are discussing the nature of consciousness:

While they’re standing around during the coffee break, one of
them claims that you do not really exist, because you’re just a
dream figure in your own lucid-dream tunnel, a mere possibil-
ity. Amused, you reply, “No, you are all figures in my dream—
just figments of my imagination.” This response is greeted with
laughter, and you notice, too, that colleagues at other tables are
grinning and turning their heads in your direction. “All of this is
happening in my brain!” you insist. “I own the hardware, and
you are all just simulated dream characters in a simulated envi-
ronment, processed and created by my central nervous system.
It would be easy for me.  .  .” Here, more laughter interrupts
you—roars of laughter. A young PhD student arrogantly starts
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explaining the basic assumptions about the nature of reality
shared by this particular scientific community: No such things
as brains or physical objects ever existed. The contents of con-
sciousness are all there is. So all phenomenal selves are equal.
There is no such thing as an individual “tunnel” in which one
self-model represents the true subject of experience and all
other person-models are just dream figures.

The strange philosophical concept this dream community of scientists
has developed as their background assumption is known as eliminative
phenomenalism. As the slightly overambitious PhD student explains:
“Eliminative phenomenalism is the thesis that physics and the neuro-
scientific image of man constitute a radically false theory, a theory so
fundamentally defective that both the principles and the ontology of
that theory will eventually be displaced, rather than smoothly reduced,
by a completed science of pure consciousness.” All reality, accordingly,
is phenomenal reality. The only way you can drop out of this reality is
by making the grandiose (but fundamentally false) assumption that
there actually is an outside world and that you are the subject—that is,
the experiencer—of this phenomenal reality, that there actually is a con-
sciousness tunnel (a wormhole, as they ironically call it), and that it is
your own tunnel. By entertaining this belief, however, you would sud-
denly become unreal and turn into something even less than a mere
dream figure yourself: a possible person—exactly what your opponent
claimed at the beginning of the discussion.

“Listen, guys,” you say, in a slightly irritated voice, “I can demon-
strate to you that this is my consciousness tunnel, because I can
end this state, and your very existence, at any point in time. A
well-known technique for terminating lucid dreams is to hold
one’s hands up in front of one’s eyes and fix one’s visual atten-
tion on them. If I do this, it will interrupt the rapid eye move-
ments in my physical body and thus end the dream state in my
physical brain. I will wake up in the Waking Tunnel. You will
simply cease to exist. Do you want me to show you?” You note

Philosophical Psychonautics 147

Metzinger, T. (2009). The ego tunnel : The science of the mind and the myth of the self. ProQuest Ebook Central
         <a onclick=window.open('http://ebookcentral.proquest.com','_blank') href='http://ebookcentral.proquest.com' target='_blank' style='cursor: pointer;'>http://ebookcentral.proquest.com</a>
Created from socal on 2020-11-23 20:44:41.

C
op

yr
ig

ht
 ©

 2
00

9.
 B

as
ic

 B
oo

ks
. A

ll 
rig

ht
s 

re
se

rv
ed

.



that your tone of voice sounds triumphant, but you also note
that the amusement in the eyes of the other scientists and
philosophers has changed to pity. The arrogant PhD student
blurts out again: “But don’t you see that simply falling back into
what you call ‘waking up’ doesn’t prove anything to anybody?
You must demonstrate the truth of your ontological assump-
tions to this scientific community, on this level of reality. You
cannot decide the question by simply degrading yourself to a
virtual person and disappearing from our level. By waking up,
you will learn nothing new. And you cannot prove anything at
all—certainly not to us, but not to yourself, either. If you want to
humiliate yourself by vanishing into your waking wormhole,
then just go ahead! But the serious pursuit of consciousness re-
search and of philosophical theory of science is something en-
tirely different!”

How would you react? If I had not made the right decision at this point,
I might never have finished this book. But enough tunnel epistemology
for now.
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CHAPTER FIVE APPENDIX
DRE AMING: A CONVERSATION 

WITH ALL AN HOBSON

Allan Hobson is professor of psychiatry at
Harvard Medical School, where he
founded the Laboratory of Neurophysiol-
ogy in order to study the brain basis of
dreaming.

Working with Dr. Robert McCarley,
Hobson developed the reciprocal interac-
tion model, according to which REM
(rapid eye movement) sleep is generated
by cholinergic brainstem mechanisms,

and the activation-synthesis theory, which views dreaming as the result
of automatic brain activation and the synthesis of chaotic internal sig-
nals during sleep. In the course of his extensive experiments with hu-
man sleep laboratory data, Hobson invented the Nightcap method of
home-based sleep recording and, with Robert Stickgold, used this
method to characterize conscious states around the clock. Hobson and
Stickgold also developed a new approach to the study of sleep effects on
learning.

Recently, Hobson has integrated his own ideas and findings with new
data coming from PET and lesion studies of human sleep in a general
model of state-dependent aspects of consciousness. Called AIM, the
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new model maps three dimensions—activation (A), input-output gating
(I), and chemical modulation (M)—to define a state space through
which the brain-mind travels in a recurrent loop as we wake, sleep, and
dream.

Hobson is the author of many books, including The Dreaming Brain
(1989), Sleep (1995), Consciousness (1999), Dreaming as Delirium: How
the Brain Goes Out of Its Mind (1999), The Dream Drugstore (2001), Out
of Its Mind: Psychiatry in Crisis (2001), and 13 Dreams Freud Never Had:
The New Mind Science (2004).

Metzinger: What exactly is special about consciousness in the dream
state, compared to consciousness in wakefulness and non-REM sleep?

Hobson: Dream consciousness is more intense, more single-minded,
more elaborate, and more bizarre than consciousness in waking.
Hence, it can reasonably be viewed as the most autocreative state of
the brain-mind. It is also the most psychosis-like state of normal
consciousness. Because its neurobiology is so well known, its study
offers us a unique scientific opportunity to understand ourselves
better in both health and disease.

Metzinger: And what exactly is the relationship between REM sleep and
dreaming?

Hobson: The correlation is quantitative, not qualitative. Dreamlike
mental activity is also correlated with sleep onset (stage I) and with
late-night sleep (stage II), but at all times of the night or day, the
correlation is highest in REM. As for the actual relationship, my hy-
pothesis is that dreaming is our subjective awareness of our brain
activation in any state of sleep. Activation is highest in REM sleep.
So is dreaming. I think that dreaming and REM sleep are our sub-
jective and objective references to the same fundamental process of
the brain-mind. I am a monist, through and through. How about
you?

Metzinger: Sure—I have always liked philosophers like Spinoza, Bertrand
Russell, or Herbert Feigl, who were neutral monists and thought that
the distinction between physical and psychological states is actually
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quite superficial and rather uninteresting. For us philosophers, the
more important problem, of course, is what precisely “through and
through” means. But right now, you are the one that has to answer dif-
ficult questions! So, how do you explain the relationship between
chaotic dream content, generated by the brainstem, and the more
nonrandom and seemingly meaningful aspects of dreaming?

Hobson: Be careful, Thomas, or you will fall into the “either/or” trap
that has swallowed up so many of our distinguished colleagues. The
answer is “both/and.” REM sleep is generated by the brainstem,
while dreaming is the subjective experience of the brainstem’s acti-
vation of the forebrain in REM sleep. The REM generation process
has many chaotic features, which the forebrain tries its best to inte-
grate into a coherent story. But the forebrain is also in a different
state than it is in waking, which makes its job more difficult. The
forebrain does the best it can under difficult circumstances.
Whether you think it does well or not so well depends on whether
you think the cup is half empty or half full. Both are true.

Metzinger: Which parts of the human brain are absolutely necessary for
dreaming? Without which parts is it impossible to dream?

Hobson: The second question has empirical evidence contributing to an
answer, but the first question is much more interesting and much
more complex. Unfortunately, it cannot be answered scientifically.

Take the second question first. The neuropsychologist Mark
Solms asked some three hundred stroke patients whether they had
noticed any change in their dreaming after their strokes. Patients re-
ported a complete cessation of dreaming if their stroke damaged
either the parietal operculum or the deep frontal white matter.
These claims were particularly interesting, because these same brain
regions were selectively activated in PET studies of REM sleep. An-
other finding of interest is the report of dream cessation after pre-
frontal lobotomy, which Solms discovered in the literature of the
1940s and 1950s.

On their face, these findings suggest that dreaming depends upon
the brain’s capacity to integrate emotional and sensory data when
activated offline. But of course this doesn’t answer the first question
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at all. Many other brain regions are likely to be equally essential to
dreaming. For example, the visual system must be involved—and,
indeed, Solms’s patients reported the loss of visual imagery in their
dreams if their strokes affected the occipital cortex. Presumably, the
loss of dreaming is an example of what Norman Geschwind called
disconnection syndrome. In other words, the damaged areas are
cerebral crossroads which, when damaged, prevent other parts of
the brain from interacting properly. The important role of the brain-
stem is unlikely to be revealed by this technique, since lesions large
enough to impede dreaming are likely to be fatal or lead to unre-
sponsive vegetative states.

There are several problems with this approach to dream science.
The first is that the answer to question two does not answer ques-
tion one. It is possible, for example, to imagine that Broca’s and Wer-
nicke’s areas may be quite important to the confabulatory quality of
dreaming, but this possibility cannot be tested if the patient has lost
his ability to give dream reports! Furthermore, it is important to
point out that all of Solms’s data deal with dream reporting, which
cannot be equated with dreaming. In fact, most of us have little or
no memory of our dreams.

In Solms’s studies and in the earlier works of [Cristiano] Violani
and [F.] Dorrichi and of [M. J.] Farah and [M. S.] Greenberg, which
reached similar conclusions about the parietal operculum, there was
no effort made to record the patients’ sleep or to wake them up to
elicit dream reports. These controls are important and yet to be per-
formed. Solms and others are to be congratulated for opening up the
neuropsychological study of dreaming. We look forward to learning
more from this approach. For the present, all we can say is that
dreaming depends on the selective activation and deactivation of
many brain regions, including those which, when damaged, lead to
the failure to report dreams.

Metzinger: What do you think was most likely the evolutionary func-
tion of dreaming, and when did it first develop?

Hobson: Regarding evolution and the functional advantages of having a
brain that can dream, I have both conservative and speculative
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views. The conservative position is that there is no evidence that
dreaming itself serves any purpose whatsoever. That is to say, nei-
ther the conscious awareness of dreams while they are occurring nor
recall of such awareness on awakening from sleep is likely or has
been shown to be useful. I think we must take seriously Owen Flana-
gan’s suggestion that dreams are the spandrels of sleep.

At its most extreme, the argument says that dream consciousness
is an epiphenomenon, which humans and other animals can do just
as well without. The most cogent reason for thinking this may be
true is the all-but-complete amnesia that we have for our dreams. If
dream recall were adaptive, surely we would have more of it! But
taking this position about dreaming as a conscious experience does
not negate a healthy, speculative interest in the functional signifi-
cance of having a brain that can self-activate in sleep. Such a brain
could be doing many things. These include the already known en-
hancement of motor learning, the regulation of dietary and thermal
calories, and the improvement in the immune functions. I don’t have
to be aware of those functions, even if they are essential to my sur-
vival and my reproductive success.

Here we are at the nub of a number of critical philosophical ques-
tions, including the common confusion of brain activity and aware-
ness. Our conscious awareness during waking is an obvious adaptive
advantage, but our conscious awareness during sleep may not be. It
may even be an adaptive advantage not to remember dream content.
Allowing for some therapists’ assertion that dreaming is the royal
road to the unconscious, it is still possible to ask, “Who wants to go
there?” Those who do are free to try, but I myself see no adaptive ad-
vantage to dream recall and dream interpretation, even though I
myself indulge, with great pleasure, in both sports.

My own special theory is that dreaming is a highly distinctive
form of conscious awareness that can be used to better understand
the brain activity that leads to consciousness, whether it be in waking
or in sleep. As Gerald Edelman and Giulio Tononi have pointed out,
it is the vast thalamocortical system that must be activated to pro-
duce consciousness. In waking and in sleep, this system is activated

Philosophical Psychonautics 153

Metzinger, T. (2009). The ego tunnel : The science of the mind and the myth of the self. ProQuest Ebook Central
         <a onclick=window.open('http://ebookcentral.proquest.com','_blank') href='http://ebookcentral.proquest.com' target='_blank' style='cursor: pointer;'>http://ebookcentral.proquest.com</a>
Created from socal on 2020-11-23 20:44:41.

C
op

yr
ig

ht
 ©

 2
00

9.
 B

as
ic

 B
oo

ks
. A

ll 
rig

ht
s 

re
se

rv
ed

.



by the brainstem, but the chemical modulation accompanying the
activation is very different in the two states. The contributions of
other structures, like the limbic system and the modulatory systems
of the brainstem, are very significant in that they “color” conscious-
ness as well as activate it.

Humans and most other mammals have brains that can self-
 activate in sleep, when environmental conditions such as cold and
darkness do not favor waking behavior, and it is this capacity, not
the awareness of it, that is significant for evolutionary success.

Metzinger: What is known today about the phylogenetic manifestation
of the sleep-wake cycle? How did it come about in our ancestors?
And how is that manifestation related to consciousness?

Hobson: The answer is that a lot is known! Without going into elaborate
details, it can be safely said that the fully developed sleep-wake cy-
cle, with alternative phases of NREM and REM sleep, is an adapta-
tion reserved to homeothermic animals—namely, mammals and
birds that regulate their body temperature. What is the adaptive link
between homeothermia and sleep? Again, the answer is simple.
Keeping brain temperature constant despite enormous fluctuations
of environmental temperature guarantees reliable brain function in a
wide variety of environmental contexts. In other words, temperature
control and brain function are tightly linked, and sleep secures that
link.

With respect to the consciousness angle, I follow Edelman, who
refers to primary consciousness—that is, perception, emotion, and
memory—and secondary consciousness, which is awareness of
awareness and the ability to describe it. Secondary consciousness,
which depends upon language and other sophisticated abstractions,
is exclusively human. Primary consciousness is widespread among
mammals and could even be present in some submammalian
species. Unfortunately, these assertions can never be more than in-
telligent guesses, because no subhuman animal can communicate its
subjective experience verbally. Animal-rights activists, like right-to-
life agitators, are quite right in claiming that many subhuman and
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immature animals are, to a limited but significant degree, conscious.
If we are to take their lives or cause them pain, we had better have a
strong moral reason for doing so. And we do. It is the reduction of
human suffering. I am an unapologetic human supremacist. Just as I
take animal and vegetable life to survive, I take it to promote the
quality of that life.

Metzinger: Could we build a machine that dreams but never wakes? Are
there animals that dream but do not enjoy waking consciousness?

Hobson: Again, it’s easier to answer the second part of the question.
Given the limitations to scientific knowledge I’ve emphasized, the an-
swer is no. If an animal can activate its brain in sleep, it has that ca-
pacity in waking also. So it stands to reason—but it is only reason— 
that animals that have (necessarily limited) dream consciousness
also enjoy consciousness in waking. As for the first part, a dream
machine can already be designed, but there is a state-of-the-art limi-
tation that cripples the program. That limitation is the problem of
generating linguistic statements from a biographical database. The
last time I consulted with language specialist Roger Shanks, he told
me that this crucial piece was still missing from the AI (artificial in-
telligence) puzzle. Activating perception and emotion modules
poses no problem, and making them responsive to or independent
of input and output can be done, as John Antrobus of CUNY has al-
ready shown. Any dream machine that would now be designed
would likely have a wake-state mode of operation, because we’re in-
terested in the similarities and differences between those two states
and how they are generated. But it’s theoretically possible to develop
a dream-only machine.

The fact that—as far as we know—evolution has not yet produced
any dream-only animals suggests a deep meaningful and functional
link between the waking and dreaming states of consciousness and
brain activity. It is possible to argue, as I’ve already pointed out, that
the brain is activated offline to benefit the brain online and vice versa,
without postulating a causal link between the conscious awareness of
the two states.
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Metzinger: Cultural as opposed to biological evolution certainly gives a
place to dream content, but whether that place is truly adaptive is
still questionable.

Hobson: Many cultures have accorded prophetic meaning to dreams.
The widely shared view of all such prophets is that dreaming is a
message, in code, from important external or internal agents and
needs decoding. Such decoding is seen by the practicing cultures as
not only valid but also determinant of important conscious personal
and political decisions. The dream sorcerers helped kings decide
whether or not to go to war. Should modern psychoanalysts help in-
dividuals decide, say, whether to pursue a relationship further or
not, based on the patients’ dreams?

One problem with this approach is the religious belief that there
is some hidden truth that only dreams can reveal. Thus, one mys-
tery, dreaming, is used to explain another, decision making. There is
no evidence that this belief is justified. As Adolf Grünbaum has
shown in his discussion of the Tally Argument, customer satisfac-
tion cannot be used as a scientific warrant for the truth-value of a
prophetic assertion—or a dream-interpretation scheme.

It might well be that dreaming reveals one’s cognitive repertoires
in dealing with emotion, but that is not particularly difficult to dis-
cern in waking. The stronger claim, by psychoanalysis, that dream
interpretation reveals hidden links between cognition and emotion,
has no scientific proof whatsoever.

Metzinger: I am particularly interested in the transition between ordi-
nary dreams and lucid dreams. What are the necessary and suffi-
cient conditions in the brain for lucidity to occur? What exactly is
the role of the dorsolateral prefrontal cortex?

Hobson: The occasional awareness that one is in fact dreaming is an ex-
tremely informative detail of modern dream science. The fact that
such insight can be cultivated thickens the plot considerably. Taken
together, the data suggest that the conscious state accompanying
brain activation in sleep is both plastic and causal. It is plastic be-
cause self-reflective awareness occasionally does arise sponta-
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neously, and because with practice its incidence—and its power—
can be increased. It is causal because lucidity can be amplified to
command scene changes in dreams and even to command awaken-
ing, the better to remember, and enjoy, occasional dream-plot con-
trol. My position about lucidity is that it is real, it is powerful, and it
is informative.

With respect to the third point, we already know, thanks to
Stephen LaBerge, that sleep lucidity occurs in REM sleep, and we can
predict that during lucid REM sleep dreaming, the dorsolateral pre-
frontal cortex, or DLPFC, which is selectively deactivated, may be-
come reactivated so that the ponto-thalamical show of dreams comes
under conscious control. I believe that this hypothesis, which is
testable, contains the answer to many fundamental neurobiological
and philosophical questions, such as the relationship of brain activity
to consciousness and the causality of consciousness—free will.

If, as I predict, the DLPFC does reactivate during lucid dreaming
while the ponto-thalamocortical dream show continues, then Daniel
Dennett’s despised Cartesian theater does exist. One part of the
brain—the seat of the executive ego—wakes up and watches, or even
directs, the dream show thrown up on the consciousness screen by
the activation of the pons, thalamus, cortex, and limbic system. Eat
your heart out, Daniel Dennett!

The evanescence and fragility of the lucid dream state testify to
its unlikelihood and its nonadaptive nature. The lucid dream also
demands the special attention that all such revelatory rarities de-
serve. Unfortunately, it is unlikely to get that attention. The reason is
that the experiments will be difficult to perform and expensive to
underwrite. This would be a barrier to many more trivial exercises
in cognitive neuroscience, but lucid dreaming has a bad name be-
cause (a) many scientists still do not believe it is real, (b) many do
not trust LaBerge’s data about its occurrence in REM sleep, and (c)
many will not go near the lucid-dream problem, because they fear
being labeled as cranks or nuts! You, Thomas Metzinger, should eas-
ily be able to understand this fear.
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Metzinger: Well, I certainly know what you’re talking about. The right
strategy would be not to declare such areas taboo but to invade
them with open-minded, unbiased scientific rationality. The prob-
lem in the background, of course, is that if we want to be realistic,
we also have to admit that the newly emerging field of conscious-
ness research is not populated by philosophical saints interested in
the pursuit of self-knowledge as such. It is driven at least as
strongly by what I sometimes call the Teflon-coated Darwin ma-
chines of Academia—brute individual career interests. Scientists,
of course, are self-sustaining, risk-avoiding Ego Machines as well.
Sad to say, the field of lucid-dream research is not moving well at
this time.

Hobson: In my opinion—which is not widely shared, even by Thomas
Metzinger—we need to work on a science of subjectivity. In order to
be able to utilize first-person data, we need to be both cautious and
versatile. Reports of conscious experience must be collected from
many individuals in many states. These reports must be rigorously
quantified, and the states with which they are associated must be
objectified. The brain states must be more fully characterized using
a full panoply of techniques, including PET and MRI in humans, cel-
lular and molecular probes in animals, behavioral tests in humans,
and more.

Who will do all these things? As far as I know, I’m the only per-
son in the world even to have tried. I say this with all due modesty
and even sincere self-deprecation. I am proud of my accomplish-
ments, but I can easily understand the criticism of my work as a
fool’s errand. At the root, the approach I advocate is in the service of
the  emergentist hypothesis of great scientists like Roger Sperry and
great philosophers like William James. Such thinkers are few and far
between.

More common, and far more handsomely rewarded, are those
who dig deep discovering molecular widgets within and between
nerve cells. Such discoveries are truly wondrous, but they will never
lead to an understanding of conscious experience. Interestingly,
even such well-known colleagues as Sigmund Freud worked within
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this ill-fated reductionist paradigm. Here I use the term “reduction-
ist” in its popular sense, implying eliminative materialism.

Metzinger: Why are you interested in philosophy? What contributions
from the humanities are you looking for?

Hobson: I’m interested in philosophy because I believe it is a founda-
tional discipline—along with psychology and physiology—of cogni-
tive neuroscience as it tries to figure out how to study consciousness.
I myself try to “do” philosophy, but I need help. That’s why I turn to
people like you, Owen Flanagan, and even David Chalmers. In gen-
eral, I get positive responses from philosophers. They’re genuinely
interested in my efforts and they generously share their insights with
me. You’re no exception.

Regarding the second part of your question, I want philosophers
and other humanists to realize that the scientific study of brain-
mind states constitutes one of the greatest challenges and opportu-
nities to better understand ourselves that has ever been presented
to us in our long intellectual history. There is room for many disci-
plines in this effort, which is as simple and broad-based as it is am-
bitious. To bring more coworkers up to speed is my own private
goal. We need all the help we can get. I even believe that brain-
mind science is one of the humanities.

Metzinger: So, today, is there still any point in psychoanalysis, or is it
just a lot of hot air? What do you think of Solms’s arguments?

Hobson: Sigmund Freud was fifty-percent right and a hundred-percent
wrong! So is Mark Solms, but for different reasons. Freud was right
to be interested in dreams and what dreaming could tell us about
the human psyche, and especially its emotional aspects. His dream
theory is now obsolete, but its errors are still being promoted by
such psychoanalysts as Mark Solms.

Here’s a checklist of Freudian hypotheses and the corresponding
alternatives offered by modern neurobiology:

(1) Instigation of Dreaming.
Freud: release of unconscious wishes.
Neurobiology: brain activation in sleep.
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(2) Characteristics of Dreaming.
(a) Bizarreness.

Freud: disguise and censorship of unconscious wishes.
Neurobiology: chaotic, bottom-up activation processes.

(b) Strong emotion.
Freud: Can’t explain that one!
Neurobiology: selective activation of limbic lobe.

(c) Amnesia.
Freud: repression.
Neurobiology: aminergic demodulation.

(d) Hallucinations.
Freud: regression to the sensory side.
Neurobiology: activation of REMs and PGO waves.

(e) Delusion, loss of self-reflective awareness.
Freud: ego dissolution.
Neurobiology: selective deactivation of the dorsolateral pre-
frontal cortex.

(3) Function of Dreaming.
Freud: guardian of sleep.
Neurobiology: epiphenomenon, but REM sleep essential to life
via enhancement of thermoregulatory and immune functions.

As we say in America, “Ya pays your money and ya takes your
choice!” I choose neurobiology. How about you? As for Solms, he 
is nothing but a very smart psychoanalyst who wants to save Freud
from the ashbin. His arguments, based on his important neuropsy-
chological work, are weak. He has given up on disguise/ censorship,
but wants to resuscitate wish fulfillment. While it is true that dreams
often do represent our desires, they are rarely truly unconscious,
and dreams also represent our fears, a fact Freud could never ex-
plain. So what is left after Solms has given up disguise/ censorship
and only weakly defined wish fulfillment? Not much!

Solms attacks my activation-synthesis hypothesis of dreaming
because of the observed dissociation between REM sleep and
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dreaming. As I have repeatedly pointed out, the correlation between
REM sleep and dreaming is quantitative, not qualitative. The brain
begins to shift from waking to REM sleep as soon as sleep begins.
This means that the probability of dreaming begins to rise at sleep
onset, to persist even in deep NREM sleep, when brain activation is
still at eighty percent of waking levels, and to increase to its peak in
REM sleep.

Why, then, do I say that Freud and Solms are fifty-percent right?
Because dreams are not entirely nonsensical. They do make salient
interrogations between emotions and cognition. Hence, they are
worth reporting, discussing, and even interpreting, in terms of what
they tell us about our emotions and how they influence our thoughts
and our behavior. But they do this directly and openly, not via the
symbolic transformation of forbidden wishes from the unconscious.

The good news is that you don’t have to pay—or even leave your
house—if you want to use dreams to explore your emotional life.
You need only to pay attention, keep a journal, and reflect on the
messages from your emotional brain, the limbic lobe. If you’re a sci-
entist, like me, you can do much more. You can use dreams and
dreaming to build a new theory of consciousness.
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six

�

THE EMPATHIC EGO

Have you ever watched a child who has just learned to walk run toward
a desired object much too quickly and then trip and fall on his face? The
child lifts his head, turns, and searches for his mother. He does so with a
completely empty facial expression, showing no kind of emotional re-
sponse. He looks into his mother’s face to find out what has happened.
How bad was it, really? Should I cry or should I laugh?

Toddlers do not yet have an autonomous self-model (though proba-
bly none of us has a self-model that is truly independent from others). In
such small children, we observe an important fact about the nature of
our own phenomenal Ego: It has social correlates as well as neural cor-
relates. The toddler does not yet know how he should feel; therefore he
looks at his mother’s face in order to define the emotional content of his
own conscious self-experience. His self-model does not yet have a stable
emotional layer to which he could attend and, as it were, register the
severity of what just happened. The fascinating point is that here are
two biological organisms that just a few months ago, before being physi-
cally separated at birth, were one. Their Egos, their phenomenal self-
models, are still intimately coupled on the functional level. When the
toddler gazes at his mother and starts to smile in relief, there is a sudden
transition in his PSM. Suddenly, he discovers that he didn’t hurt himself
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at all, that the only thing that happened to him was a big surprise. An
ambiguity is resolved: Now he knows how he feels.

There are kinds of self-experience that an isolated being could never
have. Many layers of our self-model require social correlates; more than
that, they are frequently created by some sort of social interaction. It is
plausible to assume that if a child does not learn to activate the corre-
sponding parts of his emotional Ego during a certain crucial period of
his psychological development, he will not be able to have those feelings
as an adult. We can enter certain regions in our phenomenal-state space
only with the help of other human beings. In a more general sense, cer-
tain types of subjective experiences—interpersonal connectedness,
trust, friendship, self-confidence—may be more or less available to each
of us. The degree to which individuals have access to their emotional
states varies. The same is true of their capacity for empathy and the ease
with which they can read the minds of other human beings. Ego Tunnels
develop in a social environment, and the nature of this environment de-
termines to what extent one Ego Tunnel can resonate with other Ego
Tunnels.

So far, we have been concerned only with how the world and the self
appear in the tunnel created by the brain. But what about other selves?
How can other agents with other goals, other thinkers of thoughts,
other feeling selves, become parts of one’s own inner reality? We can
also express this question in philosophical terms. At the beginning of
this book, we asked how a first-person perspective can emerge in the
brain. The answer was that it does so through the creation of the Ego
Tunnel. Now we can ask, What about the second-person perspective? Or
the “we,” the first-person-plural perspective? How does the conscious
brain manage to get from the “I” to the “you” and the “we”? The
thoughts, goals, feelings, and needs of other living beings in our envi-
ronment constitute part of our own reality; therefore, it is vital to under-
stand how our brains were able to represent and create not just the
inward perspective of the Ego Tunnel but also a world containing multi-
ple Egos and multiple perspectives. Perhaps we will discover that large
parts of the first-person perspective did not simply emerge in the brain
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but were in part causally enabled by the social context we all found our-
selves in from the very beginning.

The self-model theory holds that certain new layers of conscious-
ness, unique to the self-model of Homo sapiens, made the transition
from biological to cultural evolution possible. This process started on an
unconscious, automatic level in our brains, and its roots reach far down
into the animal kingdom. There is an evolutionary continuity to such
high-level social phenomena as the unique human capacity for con-
sciously acknowledging others as rational subjects and moral persons.
In chapter 2, I pointed out that in the history of ideas, the concept of
“consciousness” was intimately related to possession of a “conscience”—
the higher-order ability to assess the moral value of your lower-order
mental states or your behavior. What kind of self-model do you need in
order to become such a moral agent? The answer could have to do with
the progression from a mental representation of the first-person-singu-
lar perspective to that of the first-person plural, along with the ability to
represent mentally what the benefits (or risks) of a particular action
would be for the collective as a whole. You become a moral agent by tak-
ing the coherence and stability of your group into account. In this way,
the evolution of morals may have had a lot to do with an organism’s abil-
ity to distance itself mentally from a representation of its individual in-
terests and consciously and explicitly to represent principles of group
selection, even if this involved self-damaging behavior. Recall that the
beautiful early philosophical theories of consciousness-as-conscience
rested on installing an ideal observer in your mind. I believe the human
self-model was successful because it installed your social group as an
ideal observer in your mind, and to a much stronger degree than was the
case in any other primate brain. This created a dense causal linkage be-
tween global group-control and global self-control—a new kind of own-
ership, as it were.

Investigators of these phenomena will have to look at chimpanzees
and macaques, at swarms of fish and flocks of birds, and maybe even at
ant colonies. They will also have to look at the way infants imitate their
parents’ facial expressions. Intersubjectivity started deep down in the
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realms of biological behavior coordination, in the motor regions of the
brain and the unconscious layers of the Ego. Intersubjectivity is an-
chored in intercorporality.

SOCIAL NEUROSCIENCE: 
CANONICAL NEURONS AND MIRROR NEURONS

Sociological and biological approaches to human consciousness have
traditionally been treated as antagonistic to each other, or at least mutu-
ally exclusive. But today, in the new discipline of social neuroscience,
the assumption is that a multilevel integrative analysis may be required
and that a common scientific language, grounded in the structure and
function of the brain, can contribute to it. The self-model theory is an
attempt to develop exactly this type of language.

It has been known since the 1980s that there is a particularly interest-
ing class of neurons in an area called F5 in the ventral premotor region
of the monkey brain. These neurons are part of the unconscious self-
model; they code body movements in a highly abstract way. Giacomo
Rizzolatti, a professor of human physiology at the University of Parma
and a pioneer in this exciting field of research, uses the concept of a
“motor vocabulary” that consists of complex inner images of actions as a
whole. Words in the monkey’s motor vocabulary might be “reach,”
“grasp,” “tear,” or “hold.” The interesting aspect of this discovery is that
there is a specific part of the brain that describes the monkey’s—and our
own—actions in a holistic manner. This description includes the goals
of the actions and the temporal pattern in which the actions unfold. The
actions are portrayed as relations between an agent and the target ob-
ject (a piece of fruit, say) of his action.

Now we know that human beings, too, possess something similar.
From a neurocomputational perspective, this system in our brains
makes sense: By developing an inner vocabulary for possible actions, we
reduce the immense space of possibilities to a small number of stereo-
typical body movements. This allows us, for instance, to perform the
same grasping movement in widely differing situations (recall the Alien
Hand syndrome of chapter 4).
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One of the most fascinating features of these so-called canonical
neurons is that they also respond to the visual perception of objects in
our environment. Our brain does not simply register a chair, a teacup,
an apple; it immediately represents the seen object as what I could do
with it—as an affordance, a set of possible behaviors. This is something I
could sit on, this is something I could hold in my hands, this is some-
thing I could throw. While we’re seeing an object, we are also uncon-
sciously swimming in a sea of possible behaviors. As it turns out, the
traditional philosophical distinction between perception and action is
an artificial one. In reality, our brains employ a common coding: Every-
thing we perceive is automatically portrayed as a factor in a possible in-
teraction between ourselves and the world. A new medium is created,
blending action and perception into a novel, unified representational for-
mat. The second fascinating discovery about canonical neurons is that
you also use them for self-representation. The motor vocabulary is part
of the unconscious self-model, because it describes the goal-directed
movements of one’s body. The unconscious precursors of the phenome-
nal Ego in our brain thus play an essential and central role in our percep-
tion of the world around us.

In the 1990s, researchers discovered another group of neurons.
Also a part of area F5, they fire not just when monkeys perform object-
directed actions, such as grasping a peanut, but also when they observe
others performing the same type of action. Because these neurons re-
spond to actions performed by others, they are termed mirror neurons.
They are activated when another agent is observed using objects in a
purposeful way. Thus, we are matching the bodily behaviors we ob-
serve in others with our own internal motor vocabulary. This
action/observation matching system helps us understand something
we could never understand using our sensory organs alone—that other
beings in our environment pursue goals. We use our own unconscious
self-model to put ourselves in the shoes of others, as it were. We use
our own “motor ideas” to understand someone else’s actions by directly
mapping them onto our own inner repertoire, by automatically trigger-
ing an inner image of what our goal would be if our body also moved
that way. The conscious experience of understanding another human
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being, the subjective feeling that pops up in the Ego Tunnel when we in-
tuitively grasp what others’ goals are and what is going on in their
minds, is the direct result of these unconscious processes.

The conscious self is thus not only a window into the internal work-
ings of one’s own Ego but also a window into the social world. It is a
two-way window: It elevates to the level of global availability the uncon-
scious and automatic processes that organisms constantly use to repre-
sent one another’s behavior. This is how these processes become part of
the Ego Tunnel, an element of our subjective reality. They lead to an
enormous expansion and enrichment of our inner simulation of the
world. As soon as our brains are able to represent not only events but
also actions—that is, goal-directed events caused by other beings—we
are not alone anymore. Others exist, with minds of their own. The fact
that more than one Ego Tunnel might exist in the world is now reflected
in our own tunnel. We can develop our conscious action-ontology, and
we can put it to use by sharing it with others.

A considerable body of evidence using a variety of neuroimaging
techniques shows that the mirror-neuron system exists not just in mon-
keys but in humans as well. However, it appears that the system in hu-
mans is much more generalized and does not depend on concrete
effector-object interactions; consequently, it can represent a much
greater variety of actions than it does in monkeys. In particular, re-
searchers have now discovered mirror-neuron systems that seem to
achieve similar effects for emotions and for pain and other bodily sensa-
tions. When human test subjects are shown pictures of sad faces, for ex-
ample, they subsequently tend to rate themselves as sadder than they
were before—and after being shown happy faces they tend to rate them-
selves as happier. Converging empirical data show that when we observe
other human beings expressing emotions, we simulate them with the
help of the same neural networks that are active when we feel or express
these emotions ourselves. For instance, certain regions in the insular
cortex are activated when subjects are exposed to a disgusting smell,
and the same regions are active when we see an expression of disgust on
another person’s face. A common representation of the emotional state
of disgust is activated in our brains whether we experience it ourselves
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or observe it in another individual. Parallel observations in the amygdala
have been made for fear. It is interesting to note that our ability to rec-
ognize a particular feeling in another human being can be weakened or
switched off by blocking the relevant parts of the mirror-neuron system.
It is believed, for example, that certain areas in the ventral striatum of
the basal ganglia are necessary in recognizing anger; patients with dam-
age to this area show impairment in identifying aggression signals emit-
ted by others. If these areas are blocked pharmacologically (by
interfering with dopamine metabolism), subjects can recognize other
emotions but can no longer recognize anger. Similar observations have
been made for pain. Recent fMRI (functional magnetic resonance imag-
ing) experiments show that areas in the anterior cingulate cortex and
the interior insular cortex are active when we experience pain but also
when we observe someone else experiencing pain. Interestingly, only
the emotional part of the pain system is activated; the part associated
with the purely sensory aspect of pain is not. This makes perfect sense,
because the sensory aspect is exactly what we cannot share with anyone
else: We cannot share the cutting, throbbing, or burning sensory quality
of pain, but we can feel empathy with regard to the emotions it causes.

Other neuroimaging experiments have demonstrated that a similar
principle exists for other bodily sensations. Certain higher levels of the
somatosensory cortex are activated both when subjects observe others
being touched and when they are touched themselves. Again, the imme-
diate sensory quality associated with the activation of the primary so-
matosensory cortex cannot be shared, but a higher level in the bodily
Ego is active regardless of whether we are being touched or just observ-
ing someone being touched. There seems to be an underlying principle
uniting these new empirical discoveries: Certain layers of our self-model
function as a bridge to the social domain, because they can directly map
abstract inner descriptions of what is going on in ourselves onto those of
what goes on in other people.

Of course, intersubjectivity is not only about the body and emo-
tions. Thinking plays a role as well. Reason-based forms of empathy
 appear to involve yet other parts of the brain—specifically, the ventrome-
dial prefrontal cortex. Still, the discovery of mirror neurons helps us to
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understand that empathy is a natural phenomenon, acquired step by
step in the course of our biological evolution. First, we developed the
self-model, because we had to integrate our sensory perceptions with
our bodily behavior. Then this self-model became conscious, and the
phenomenal self-model was born into the Ego Tunnel, allowing us to
achieve global control of our bodies in a much more selective and flexi-
ble manner. This was the step from being an embodied natural system
that has and uses an internal image of itself as a whole to a system that,
in addition, consciously experiences this fact. The next evolutionary
step was what Vittorio Gallese, Rizzolatti’s colleague at Parma and one
of the leading researchers in the field, has called embodied simulation.

In order to understand the feelings and goals of other human beings, we
use our own body-model in the brain to simulate them.

As recent neuroscientific findings show, this process also cuts across
the border between the unconscious and the conscious. A considerable
part of this constant mirroring activity happens outside the Ego Tunnel,
and thus we have no subjective experience of it. But from time to time,
when we deliberately attend to other people or analyze social situations,
the conscious self-model is involved as well; in particular, as noted, we
can somehow directly comprehend, almost perceive, what somebody
else is up to. Often, we “just know” what the purpose of the other per-
son’s action is and what his likely emotional state is. We use the same
internal resources that make us aware of our own goal states to discover
automatically that others are goal-directed entities themselves and not
just other moving objects. We can experience them as Egos because we
experience ourselves as Egos. Whenever successful social understand-
ing and empathy are achieved, we share a common representation: of
one and the same goal state in two different Ego Tunnels. Social cogni-
tion has now become tractable to empirical neuroscience on the level of
single-cell recordings—showing us not only how Ego Tunnels started to
resonate with each other but also how complex cooperation and com-
munication between self-conscious organisms were able to evolve and
lay the foundations for cultural evolution.

My idea is that social cognition rests on what is sometimes called an
exaptation. Adaptation led to an integrated body-model in the brain
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and to the phenomenal self-model. Then the existing neural circuitry
was “exapted” for another form of intelligence: It suddenly proved use-
ful in tackling a different set of problems. This process began with low-
order motor resonance; then, second- and third-order embodiment

led to embodied simulation as a brand-new tool in developing social
intelligence. Like everything else in evolution, this process was driven
by chance. There was no purpose behind it, but it eventually led us
where we are today—to the formation of intelligent, scientific commu-
nities peopled by conscious agents trying to understand this very
process itself.

The new emerging general picture is inspiring: We are all constantly
swimming in an unconscious sea of intercorporality, permanently mir-
roring one another with the aid of various unconscious components and
precursors of the phenomenal Ego. Long before conscious, high-level
social understanding arrived on the scene, and long before language
evolved and philosophers developed complicated theories about what it
takes for one human being to acknowledge another as a person and a ra-
tional individual, we were already bathed in the waters of implicit, bod-
ily intersubjectivity. Few great social philosophers of the past would
have thought that social understanding had anything to do with the pre-
motor cortex, and that “motor ideas” would play such a central role in
the emergence of social understanding. Who could have expected that
shared thought would depend upon shared “motor representations”?
Or that the functional aspects of the human self-model that are neces-
sary for the development of social consciousness are nonconceptual,
pre rational, and pretheoretical? The first inklings of these ideas came at
the end of the nineteenth and the first half of the twentieth century,
when there were numerous attempts in experimental psychology to bet-
ter understand so-called ideomotor phenomena. Philosopher Theodor
Lipps wrote about Einfühlung (empathy) in 1903—that is, the ability, as
he put it, to “feel yourself in an object.” He had already spoken of “inner
imitation” and of “organic feelings.” For him, objects of empathy could
be not only the movements or postures we perceive in other human be-
ings but also objects of art, architecture, and even visual illusions. He
held that aesthetic pleasure was “objectified”—that is, “the object is ego
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and thereby the ego object.”  Social psychologists began talking about
concepts such as “virtual body movements” and “motor mimicry” or
“motor infection” decades ago.

From a philosophical perspective, the discovery of mirror neurons is
exciting because it gave us an idea of how motor primitives could have
been used as semantic primitives: that is, how meaning could be commu-
nicated between agents. Thanks to our mirror neurons, we can con-
sciously experience another human being’s movements as meaningful.
Perhaps the evolutionary precursor of language was not animal calls but
gestural communication. The transmission of meaning may initially
have grown out of the unconscious bodily self-model and out of motor
agency, based, in our primate ancestors, on elementary gesturing.
Sounds may only later have been associated with gestures, perhaps with
facial gestures—such as scowling, wincing, or grinning—that already
carried meaning. Still today, the silent observation of another human be-
ing grasping an object is immediately understood, because, without sym-
bols or thought in between, it evokes the same motor representation in
the parieto-frontal mirror system of our own brain. As Professor Rizzo-
latti and Dr. Maddalena Fabbri Destro from the Department of Neuro-
science at the University of Parma put it: “[T]he mirror mechanism
solved, at an initial stage of language evolution, two fundamental com-
munication problems: parity and direct comprehension. Thanks to the
mirror neurons, what counted for the sender of the message also counted
for the receiver. No arbitrary symbols were required. The comprehen-
sion was inherent in the neural organization of the two individuals.”

Such ideas give a new and rich meaning not only to the concepts of
“grasping” and “mentally grasping the intention of another human be-
ing,” but, more important, also to the concept of grasping a concept—the
essence of human thought itself. It may have to do with simulating hand
movements in your mind but in a much more abstract manner. Hu-
mankind has apparently known this for centuries, intuitively: “Concept”
comes from the Latin conceptum, meaning “a thing conceived,” which,
like our modern “to conceive of something,” is rooted in the Latin verb
concipere, “to take in and hold.” As early as 1340, a second meaning of
the term had appeared: “taking into your mind.” Surprisingly, there is a
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representation of the human hand in Broca’s area, a section of the hu-
man brain involved in language processing, speech or sign production,
and comprehension. A number of studies have shown that hand/arm
gestures and movements of the mouth are linked through a common
neural substrate. For example, grasping movements influence pronunci-
ation—and not only when they are executed but also when they are ob-
served. It has also been demonstrated that hand gestures and mouth
gestures are directly linked in humans, and the oro-laryngeal movement
patterns we create in order to produce speech are a part of this link.

Broca’s area is also a marker for the development of language in hu-
man evolution, so it is intriguing to see that it also contains a motor rep-
resentation of hand movements; here may be a part of the bridge that
led from the “body semantics” of gestures and the bodily self-model to
linguistic semantics, associated with sounds, speech production, and
abstract meaning expressed in our cognitive self-model, the thinking
self. Broca’s area is present in fossils of Homo habilis, whereas the pre-
sumed precursors of these early hominids lacked it. Thus the mirror
mechanism is conceivably the basic mechanism from which language
evolved. By providing motor copies of observed actions, it allowed us to
extract the action goals from the minds of other human beings—and
later to send abstract meaning from one Ego Tunnel to the next.

The mirror-neuron story is attractive not only because it bridges
neuroscience and the humanities but also because it illuminates a host
of simpler social phenomena. Have you ever observed how infectious a
yawn is? Have you ever caught yourself starting to laugh out loud with
others, even though you didn’t really understand the joke? The mirror-
neuron story gives us an idea of how groups of animals—fish schools,
flocks of birds—can coordinate their behavior with great speed and ac-
curacy; they are linked through something one might call a low-level
resonance mechanism. Mirror neurons can help us understand why par-
ents spontaneously open their mouths while feeding their babies, what
happens during a mass panic, and why it is sometimes hard to break
away from the herd and be a hero. Neuroscience contributes to the im-
age of humankind: We are all connected in an intersubjective space of
meaning—what Vittorio Gallese calls a “shared manifold.”

The Empathic Ego 173

Metzinger, T. (2009). The ego tunnel : The science of the mind and the myth of the self. ProQuest Ebook Central
         <a onclick=window.open('http://ebookcentral.proquest.com','_blank') href='http://ebookcentral.proquest.com' target='_blank' style='cursor: pointer;'>http://ebookcentral.proquest.com</a>
Created from socal on 2020-11-23 20:44:41.

C
op

yr
ig

ht
 ©

 2
00

9.
 B

as
ic

 B
oo

ks
. A

ll 
rig

ht
s 

re
se

rv
ed

.



CHAPTER SIX APPENDIX
THE SH ARED M ANIFOLD: 
A CONVERSATION WITH 

VITTORIO GALLESE

Vittorio Gallese is professor of human physi-
ology in the Department of Neurosciences of
the University of Parma, Italy. As a cognitive
neuroscientist, he focuses his research inter-
ests on the relationship between the sensory-
motor system and cognition in primates, both
human and nonhuman, using a variety of neu-
rophysiological and neuroimaging tech-
niques. Among his major contributions is the
discovery, with his colleagues in Parma, of
mirror neurons and the elaboration of a theo-

retical model of the basic aspects of social cognition. He is developing
an interdisciplinary approach to the understanding of intersubjectivity
and social cognition, in collaboration with psychologists, psycholin-
guists, and philosophers. In 2002, he was the George Miller visiting pro-
fessor at the University of California at Berkeley. In 2007 he received the
Grawemeyer Award for Psychology for the discovery of mirror neurons.
He has published more than seventy papers in international journals
and is coeditor (with Maxim I. Stamenov) of Mirror Neurons and the
Evolution of Brain and Language (2002).
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Metzinger: Vittorio, what exactly do you mean by the shared manifold
hypothesis. What is a shared manifold?

Gallese: The question I started out with is the following: How can we
explain the ease with which we normally understand what is at stake
when we interact with other people?

I used this term to characterize what happens when we witness
the actions of others, or their overt behavior expressing the sensa-
tions and emotions they experience. Basically, it describes our ca-
pacity for direct and implicit access to the experiential world of the
other. I think the concept of empathy should be extended in order to
accommodate and account for all different aspects of expressive be-
havior enabling us to establish a meaningful link with others. This
enlarged notion of empathy is captured by the term “shared mani-
fold.” It opens up the possibility of giving a unified account of impor-
tant aspects and possible levels of description of intersubjectivity. I
tried on purpose not to employ the term “empathy,” because it sys-
tematically induces misunderstandings, mainly because of its differ-
ent connotations in different contexts. The shared manifold can be
described at three different levels: a phenomenological level, a func-
tional level, and a subpersonal level.

The phenomenological level is the one responsible for the sense
of similarity—of being part of a larger social community of persons
like us—that we experience anytime we encounter others. When
confronting the intentional behavior of others, we experience a spe-
cific phenomenal state of intentional attunement. This phenomenal
state generates the peculiar quality of familiarity with other individ-
uals, produced by the collapse of the others’ intentions into those of
the observer. This seems to be one important component of what
being empathic is about.

The functional level can be characterized in terms of embodied
simulations of the actions we see or of the emotions and sensations
whose expression we observe in others.

The subpersonal level is instantiated as the activity of a series of
mirroring neural circuits. The activity of these mirror neural circuits
is, in turn, tightly coupled with multilevel changes within body-states.
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We have seen that mirror neurons instantiate a multimodal shared
space for actions and intentions. Recent data show that analogous
neural networks are at work to generate multimodal emotional and
sensitive “we-centric” shared spaces. To put it in simpler words,
every time we relate to other people, we automatically inhabit a we-
centric space, within which we exploit a series of implicit certainties
about the other. This implicit knowledge enables us to understand in
a direct way what the other person is doing, why he or she is doing
it, and how he or she feels about a specific situation.

Metzinger: You also speak of “embodied simulation.” What exactly does
that mean? Is there also something like “disembodied simulation”?

Gallese: The notion of simulation is employed in many different do-
mains, often with different, not necessarily overlapping, meanings.
Simulation is a functional process that possesses a certain represen-
tational content, typically focusing on possible states of its target
object. In philosophy of mind, the notion of simulation has been
used by the proponents of the “Simulation Theory of Mind-Reading”
to characterize the pretend state adopted by the attributer in order
to understand another person’s behavior. Basically, we use our mind
to put ourselves into the mental shoes of other human beings.

I qualify simulation as embodied in order to characterize it as a
mandatory, automatic, nonconscious, prerational, nonintrospec-
tionist process. A direct form of experiential understanding of oth-
ers, intentional attunement, is achieved by the activation of shared
neural systems underpinning what others do and feel and what we
do and feel. This modeling mechanism is embodied simulation.
Parallel to the detached sensory description of the observed social
stimuli, internal representations of the body-states associated with
actions, emotions, and sensations are evoked in the observer, as if
he or she were performing a similar action or experiencing a similar
emotion or sensation. Mirror-neuron systems are likely the neural
correlate of this mechanism. By means of a shared neural state real-
ized in two different physical bodies, the “objectual other” becomes
another self. Defective intentional attunement, caused by a lack of
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embodied simulation, might explain some of the social impair-
ments of autistic individuals.

I should add that—in contrast to what many cognitive scientists
think—social cognition is not only social metacognition, that is, ex-
plicitly thinking about the contents of someone else’s mind by
means of abstract representations. We can certainly explain the be-
havior of others by using our complex and sophisticated mentalizing
ability. My point is that most of the time in our daily social interac-
tions, we do not need to do this. We have a much more direct access
to the experiential world of the other. This dimension of social cog-
nition is embodied, in that it mediates between our multimodal ex-
periential knowledge of our own lived body and the way we
experience others. I therefore call simulation “embodied”—not only
because it is realized in the brain but also because it uses a preexist-
ing body-model in the brain and therefore involves a nonproposi-
tional form of self-representation that also allows us to experience
what others are experiencing.

Metzinger: Vittorio, according to our best current theories, what exactly
is the difference between social cognition in monkeys or chimps and
social cognition in human beings?

Gallese: The traditional view in the cognitive sciences holds that hu-
mans are able to understand the behavior of others in terms of their
own mental states—intentions, beliefs, and desires—by exploiting
what is commonly called folk psychology. The capacity for attribut-
ing mental states to others has been defined as “theory of mind.” A
common trend on this issue has been to emphasize that nonhuman
primates, apes included, do not rely on mentally based accounts of
one another’s behavior.

This view prefigures a sharp distinction between all nonhuman
species, which are confined to behavior reading, and our species,
which makes use of a different level of explanation—mind-reading.
However, it is by no means obvious that behavior-reading and mind-
reading constitute two autonomous realms. As I said before, in our
social transactions we seldom engage in explicit interpretive acts.
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Most of the time, our understanding of social situations is immediate,
automatic, almost reflex-like. Therefore, I think it is preposterous to
claim that our capacity for reflecting on the real intentions deter-
mining the behavior of others is all there is to social cognition. It is
even less obvious that in understanding the intentions of others, we
employ a cognitive strategy totally unrelated to predicting the conse-
quences of their observed behavior.

The use of the belief/desire propositional attitudes of folk psy-
chology in social transactions is probably overstated. As emphasized
by Jerry [Jerome S.] Bruner, “When things are as they should be, the
narratives of Folk Psychology are unnecessary.”

Furthermore, recent evidence shows that fifteen-month-old in-
fants recognize false beliefs. These results suggest that typical as-
pects of mind-reading, such as the attribution of false beliefs to
others, can be explained on the basis of low-level mechanisms that
develop well before full-blown linguistic competence.

The all-or-nothing approach to social cognition of mainstream
cognitive science—its search for a mental Rubicon, the wider the
better—is strongly arguable. When trying to understand our social-
cognitive abilities, we should not forget that they are the result of a
long evolutionary process. It is therefore possible that apparently
different cognitive strategies are underpinned by similar functional
mechanisms, which in the course of evolution acquire increasing
complexity and are exapted to sustain cognitive skills newly emerged
out of the pressure exerted by changed social and/or environmental
constraints. Before drawing any firm conclusion about the mentaliz-
ing abilities of nonhuman species, methodological issues related to
species-specific spontaneous abilities and environments should be
carefully scrutinized.

A fruitful alternative strategy I fully endorse is that of framing the
issue of the investigation of the neural bases of social cognition
within an evolutionary perspective. The evolution of this cognitive
trait seems to be related to the necessity of dealing with social com-
plexities that arose when group-living individuals had to compete
for scarce and patchily distributed resources.
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Cognitive neuroscience has started to unveil, both in monkeys
and in humans, the neural mechanisms at the basis of anticipating
and understanding the actions of others and the basic intentions
promoting them—the mirror-neuron system for action. The results
of this ongoing research can shed light on the evolution of social
cognition. The empirical data on mirror neurons in monkeys and on
mirroring circuits in the human brain suggest that some of the typi-
cally human, sophisticated mentalizing skills—such as ascribing in-
tentions to others—might be the outcome of a continuous
evolutionary process, whose antecedent stages can be traced to the
mirror mapping system of macaque monkeys.

Thus, as you are asking, what makes humans different? Language
certainly plays a key role. But in a sense this answer begs the ques-
tion, because then we must explain why we have language and other
animals do not. At present, we can only make hypotheses about the
relevant neural mechanisms underpinning the mentalizing abilities
of humans, which are still poorly understood from a functional
point of view.

One distinctive feature of our mentalizing abilities is our capacity
for entertaining potentially infinite orders of intentionality: “I know
that you know that I know . . .” and so on. One important difference
between humans and monkeys could be the higher level of recursion
attained—among other neural systems—by the mirror-neuron sys-
tem for actions in our species. A similar proposal has recently been
put forward in relation to the faculty of language, another human
faculty characterized by recursion and generativity. Our species is
capable of mastering hierarchically complex phrase-structure gram-
mars, while nonhuman primates are confined to the use of much
simpler finite-state grammars. A quantitative difference in computa-
tional power and degree of recursion could produce a qualitative
leap forward in social cognition.

Metzinger: Can you speculate about the role of mirror neurons in the
transition from biological to cultural evolution?

Gallese: A possibility is that mirror neurons and the embodied simula-
tion mechanisms they underpin might be crucial for learning how to
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use the cognitive tools of folk psychology. This typically occurs
when children are repeatedly exposed to the narration of stories. In
fact, embodied simulation is certainly at play during language pro-
cessing. But certainly the aspect of human culture that is more likely
to benefit from mirror neurons is the domain of imitation, the do-
main of our incredibly pervasive mimetic skills. If it is true that ours
is basically a mimetic culture, then mirror neurons, which are deeply
involved in imitation and imitative learning, certainly are one im-
portant and basic ingredient of this crucial cultural transition. And
indeed there is plenty of evidence that when we imitate simple mo-
tor acts, such as lifting a finger, or learn complex motor sequences,
as when learning to play chords on a guitar, we do this by employing
our mirror neurons. But instead of drawing a line between species
like ours, who are fully competent in imitation, and other species,
where this capacity is at best only emerging—again, we are dealing
here with the anthropocentric dichotomies so appealing to many of
my colleagues—we should concentrate on understanding why
mimetic skills are so important for the cultural evolution of our
species. And to answer this question, we must place the issue of
mimesis in the larger context of our peculiar social cognition, in
which the period of parental care is much longer than in all other
species. There is a clear-cut relationship between the prolonged de-
pendency of infants on their parents and the learning processes that
this dependency promotes. The longer the period of infantile de-
pendency, the greater the opportunities to develop complex emo-
tional and cognitive strategies of communication. Increased
communication in turn fosters cultural evolution. Given the central
role that mirror neurons seem to play in establishing meaningful
bonds among individuals, their connection to cultural evolution
seems very plausible.

For most of history, the culture of our species has been an oral
culture, where the transmission of knowledge from one generation
to the next had to rely on direct personal contact between the
transmitter of cultural content and the recipient of the cultural
transmission. As pointed out by scholars like [Walter J.] Ong and
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[Eric A.] Havelock, for millennia cultural transmission had to rely
on the same cognitive apparatus we still exploit in our interpersonal
transactions—that is, our ability to identify and empathize with
others. Again, I think that if we look at cultural evolution from this
particular perspective, the role of mirror neurons appears to be
central. At present, we are witnessing a cultural paradigm shift. The
impact of new technologies, such as cinema, television, and more
recently the Internet, with its massive introduction of multimedial-
ity, is drastically changing the way in which we communicate
knowledge. The mediated, objective status of culture as transported
by written texts like books is progressively being supplemented
with a more direct access to the same contents by means of the new
media of cultural fruition. This media revolution will most likely in-
troduce cognitive changes, and I suspect that mirror neurons will
again be involved.

Metzinger: In the field of social cognitive neuroscience, what do you
consider to be the most burning and urgent questions for the future,
and in which direction is the field moving?

Gallese: The first point I would like to make is a methodological one. I
think we should definitely try to focus more strongly on the nature
of the subjects of our investigations. Most of what we know about
the neural aspects of social cognition—with few exceptions pertain-
ing to the study of language—derives from brain-imaging studies
carried out on Western-world psychology students! Even with pres-
ent technologies, we could do a lot better than this. It is an open
question whether cognitive traits and the neural mechanisms under-
pinning them are universal or, at least to a degree, the product of a
particular social environment and cultural education. To answer this
question, we need an ethno-neuroscience.

Second, even within the average sample of subjects normally
studied by social cognitive neuroscientists, we do not know—or at
best know very little—to what extent the results correlate with spe-
cific personality traits, gender, professional expertise, and the like. In
sum, we should move from the characterization of an unrealistic
“average social brain” to a much more fine-grained characterization.
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182 THE EGO TUNNEL

A third issue I would like to see addressed more specifically in
the near future is the role played by embodied mechanisms in se-
mantic and syntactical aspects of language. Let me be clear about
this. Even though I spent a considerable part of my scientific career
investigating prelinguistic mechanisms in social cognition, I do not
think you can avoid language if the ultimate goal is to understand
what social cognition really is. All our folk psychology is language-
based. How does this square with the embodied approach to social
cognition? To me, this is a burning question.

A fourth important point pertains to the phenomenological as-
pects of social cognition. I think we should try to design studies in
which a correlation can be drawn between particular patterns of
brain activation and specific qualitative subjective experiences. Sin-
gle case studies are now possible with high-resolution brain imag-
ing. I am fully aware that dealing with subjective states is a tricky
issue, from which empirical science so far has tried to stay clear, for
many good reasons. But in principle it should be possible to care-
fully design well-suited and well-controlled experimental paradigms
to crack the boundaries of subjective phenomenal states.

Metzinger: Vittorio, you have repeatedly cornered me with pressing
questions about Edmund Husserl, Maurice Merleau-Ponty, and
Edith Stein. Why are you so interested in philosophy, and what kind
of philosophy would you like to see in the future? What relevant
contributions from the humanities are you expecting?

Gallese: Scientists who believe that their discipline will progressively
eliminate all philosophical problems are simply fooling themselves.
What science can contribute to is the elimination of false philosoph-
ical problems. But this is a totally different issue.

If our scientific goal is to understand what it means to be human,
we need philosophy to clarify what issues are at stake, what prob-
lems need to be solved, what is epistemologically sound and what is
not. Cognitive neuroscience and philosophy of mind deal with the
same problems but use different approaches and different levels of
descriptions. Very often, we use different words to speak about the
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same things. I think all cognitive neuroscientists should take classes
in philosophy. Similarly, philosophers—at least, philosophers of
mind—should learn a lot more about the brain and how it works. We
need to talk to one another much more than we are doing now. How
can you possibly investigate social cognition without knowing what
an intention is, or without understanding the concept of second-
 order intentionality? Similarly, how can you possibly stick to a philo-
sophical theory of cognition if it is patently falsified by the available
empirical evidence? There is another aspect for which I think phi-
losophy may be helpful. Our scientific bravado sometimes makes us
think we are the first to have thought about something. Most of the
time, this is not true!

As I said, philosophy should listen more carefully to the results of
cognitive neuroscience. But things are changing rapidly. The current
situation is much better than it was ten years ago. There are more
and more chances for multidisciplinary exchanges between our dis-
ciplines. One of my PhD students, currently involved in neurophysi-
ological experiments, has a degree in philosophy.

Broadening these considerations to the overall field of the hu-
manities, I think incredibly fruitful contributions can result from a
dialogue with anthropology, aesthetics, and literary and film studies.
As I said before, a mature social cognitive neuroscience can’t limit
itself to scanning brains in a lab. It must be open to the contribu-
tions from all these disciplines. I am rather optimistic. I see a future
of ever-growing and stimulating dialogue between cognitive neuro-
science and the humanities.
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