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Foreword

This book will start readers thinking in new ways
about both science and philosophy. The authors
have been most ingenious in finding means to ex-
plain at the same our human processes of thought
and the facts of biology. There are fresh insights
on every page, presented very clearly. Dr. Matu-
rana and Dr. Varela, well known for finding new
approaches in nerve physiology, have produced a
truly original book, which will be a revelation and
inspiration to many people.

Professor J. Z. YOUNG
Oxford University



Preface

The book that you now hold in your hands is not
just another introduction to the biology of cogni-
tion. It is a complete outline for an alternative
view of the biological roots of understanding.
From the outset we warn readers that the view
presented here will not coincide with those they
are likely to be familiar with. Indeed, we will pro-
pose a way of seeing cognition not as a represen-
tation of the world “out there,” but rather as an
ongoing bringing forth of a world through the
process of living itself.

To accomplish this goal, we shall follow a rigor-
ous conceptual itinerary, wherein every concept
builds on preceding ones, until the whole is an in-
dissociable network. We thus discourage a casual,
diagonal reading of this book. In compensation,
we have done our best to provide a wealth of illus-
trations and a conceptual map of salient ideas,
clearly indicated in the text as separate boxes, so
that readers can always find where they are stand-
ing along the journey.

This book came into being as a consequence of
very particular circumstances. In 1980 the Organi-
zation of American States (OAS) was actively seek-
ing ways to understand the many difficulties
confronted in social communication and knowl-
edge transfer. Aware of this need, Rolf Benhcke,
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then with ODEPLAN (the Ministry of Planning of
the Chilean government), immediately thought it
would be beneficial to expose the OAS to our ap-
proach to those issues, in the form of a coherent
formulation of the foundations of communication
as the biological being of man. The OAS accepted
the idea, and a contract was signed. The project
began in September 1980 with a series of lectures
delivered to an audience of mostly social workers
and managers, given alternately by both authors.
These lectures were transcribed, extensively ed-
ited during 1981-1983, and published as a book
printed privately in 1985 for the internal distri-
bution of OAS. Excepting some minor corrections
and additions, that initial text is the present book.
Thus, we are very grateful to the OAS for its inter-
est and financial support and for giving us the
freedom to publish the text independently. Most
particularly we are indebted to Mr. Benhcke, who
put heart and soul into seeing this project come to
fruition. Finally, Francisco Olivares and his asso-
ciates, who labored for months over the many il-
lustrations of this book, should be acknowledged
with many thanks for their excellent performance.
Without the concurrence of each and all of these
persons and institutions, this book would not
have been possible.

A word about the history of the ideas contained
in this book is also in order. They can be traced
back to 1960, when Humberto Maturana began to
depart from habitual biological tradition and tried
to conceive of living systems in terms of the pro-
cesses that realized them, and not in terms of the
relationship with an environment. That explora-
tion continued over the next decade and attained
a first clear manifestation in his article “The Neu-
rophysiology of Cognition,”" published in 1969,
in which some of the key ideas on the circular orga-
nization of living system were expounded. Fran-
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Neurophysiology of Cogni-
tion,” in P. Garvin, Cognition:
A Multiple View (New York:
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Cognition (see footnote 3).
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berg (New York: Academic
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cisco Varela had started as Maturana’s student in
the mid-1960s, and by 1970, the two of us, now
working as colleagues at the University of Chile,
continued on the trail to produce a reformulation
of the biological phenomenology in a small book
entitlea Autopoiesis: The Organization of the Living,
written during 1970-1971 and first published in
1973.” Both these “foundational” papers are now
available in the book Autopoiesis and Cognition.’
The political events in Chile in 1973 led both of us
to continue our research in distant places and in
our own styles, covering new theoretical and ex-
perimental ground.* Much later, in 1980, when
circumstances again made it possible, our collabo-
ration was resumed in Santiago. The present book
incorporates ideas developed independently or
jointly by both of us during all these years. It rep-
resents in our eyes a fresh, accessible synthesis of
a view of life and mind that we have come to share,
starting from the early intuitions of Maturana
more than twenty-five years before.

More than anything, this text is an invitation for
readers to let go of their usual certainties and thus
to come into a different biological insight of what
it is to be human.
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The Great Temptation

Fig. 1. Christ Crowned with
Thorns by Hieronymus Bosch,
National Museum of the
Prado, Madrid.

In Figure 1 we admire Christ Crowned with Thorns
by the master from ‘s-Hertogenbosch, better
known as Bosch. This untraditional portrayal of
the crowning with thorns depicts the scene al-
most in a flat plane, with large heads. More than a
single incident in the Passion, it suggests a univer-
sal sense of evil contrasted with the kingdom of
heaven. Christ, in the center, expresses the ut-
most patience and acceptance. His tormentors,
however, were not painted here, as in so many
other works in the time and by Bosch himself,
with otherworldly figures directly attacking
Christ, pulling his hair or piercing his flesh. The
attackers appear as four human types that in the
medieval mind represented a total view of hu-
manity. Each one of these types is like a great
temptation against the expansiveness and pa-
tience of Christ’s expression. They are four styles
of estrangement and loss of interior calm.

There is much to meditate on and contemplate
about in these four temptations. For us who are
beginning the long journey of this book, however,
the figure at the lower right is particularly rele-
vant. He is grabbing Jesus by the robe, tugging
him to the ground. He holds on to him and re-
stricts his freedom, fastening his attention on
him. He seems to be telling him: “Now listen to
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me, I know what I'm saying!” This is the tempta-
tion of certainty.

We tend to live in a world of certainty, of un-
doubted, rock-ribbed perceptions: our convic-
tions prove that things are the way we see them
and there is no alternative to what we hold as
true. This is our daily situation, our cultural con-
dition, our common way of being human.

Now, this whole book is a sort of invitation to
refrain from the habit of falling into the tempta-
tion of certainty. This is necessary for two rea-
sons. On the one hand, if the reader does not
suspend his certainties, we cannot communicate
anything here that will be embodied in his experi-
ence as an effective understanding of the phe-
nomenon of cognition. On the other hand, what
this book aims to show, by scrutinizing the phe-
nomenon of cognition and our actions flowing
from it, is that all cognitive experience involves
the knower in a personal way, rooted in his bio-
logical structure. There, his experience of cer-
tainty is an individual phenomenon blind to the
cognitive acts of others, in a solitude which, as we
shall see, is transcended only in a world created
with those others.

Nothing we are going to say will be understood in
a really effective way unless the reader feels per-
sonally involved and has a direct experience that
goes beyond all mere description.

So, instead of telling why the apparent firmness
of our experiential world suddenly wavers when
we look at it up close, we shall demonstrate this
with two single examples. Both correspond to the
sphere of our daily visual experience.

THE TREE OF KNOWLEDGE

Surprises of the Eye
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First example: Cover your left eye and stare at
the cross in Figure 2. Hold the page about fifteen
inches away from you. You'll notice the black dot
in the drawing, not small in size, suddenly disap-
pear. Experiment by rotating the page a bit or
opening your other eye. It is also interesting to
copy the drawing on another sheet of paper and
gradually enlarge the black dot until it reaches the
maximum size at which it disappears. Further, ro-
tate the page so that point B is in the place where
point A was, and repeat the observation. What
happened to the line that crosses the dot?

Actually, this same situation can be observed
without any drawing: simply replace the cross on
the dot with your thumb. The thumb looks as if it
is cut off. (Try it!) Incidentally, this is how the ob-
servation became popular: Marriot, a scientist at
the French court, showed King Louis by this pro-
cess how his subjects would look beheaded before
he had their heads cut off.

The commonly accepted explanation of this
phenomenon is that the image of the dot (or the
thumb or the subject), in that specific position,
falls into the area of the retina where the optic
nerve emerges; hence, it is not sensitive to light. It
is called the blind spot. What is rarely stressed in
giving this explanation, however, is: How come
we don’t go around with a hole that size all the
time? Our visual experience is of a continuous
space. Unless we do these ingenious manipula-
tions, we will not perceive the discontinuity that
is always there. The fascinating thing about the
experiment with the blind spot is that we do not see
that we do not see.

Second example: Let us take two sources of light
and place them as in Figures 3 and 4. (This can be
done by making a paper tube the size of a strong
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Fig. 2. Experiment of the blind
spot.
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light bulb and using some red cellophane as a fil-
ter.) Then place an object, such as your hand, in
the beam of light. Note the shadows on the wall.
One of the shadows looks bluish-green in color!
The reader can experiment by using different-
colored transparent papers in front of the lights
and different light intensities.

The example here is as surprising as in the case
of the blind spot. Why do we get a bluish-green
color when we simply expected white, red, and
mixtures of white with red (pink)? We are used
to thinking that color is a quality of objects and
of the light they reflect. Thus, if I see green, it
must be because a green light is reaching my eye,
that is, light of a certain wavelength. Now, if we
take an instrument to measure the light composi-
tion in this example, we find that there is no pre-
dominance of wavelengths called green or blue in
the shadow we see as bluish-green, but only the
distribution proper to white light. Our experience
of greenish-blue, however, is something we can-
not deny.

This beautiful phenomenon of the so-called col-
ored shadows was first described by Otto von
Guericke in 1672. He noted that his finger ap-
peared blue in the shadow between the light from
his candle and the rising sun. Confronted with
this and similar phenomena, people usually say:
“Fine, but what color is it really?—as though the
answer given by the instrument that measures
wavelengths were the ultimate answer. Actually,
this simple experiment does not reveal an isolated
situation that could be called (as is often the case)
marginal or illusory. Our experience with a world
of colored objects is literally independent of the
wavelength composition of the light coming from
any scene we look at. In point of fact, if I take an
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orange from my room to the patio, the orange still
seems to be of the same color; however, the inside
of the house was illumined by flourescent light,
which has a great number of so-called blue (or
short) wavelengths, whereas the sun has mostly
so-called red (or long) wavelengths. There is no
way we can trace a correspondence between the
great color consistency of the objects we see and
the light that comes from them. It is not easy to
explain how we see colors, and we shall not try
to do so here in detail. But the important thing, to
explain it, is for us to stop thinking that the color
of the objects we see is determined by the fea-
tures of the light we receive from the objects.
Rather, we must concentrate on understanding
that the experience of a color corresponds to a
specific pattern of states of activity in the nervous
system which its structure determines. In fact,
although we shall not do it right now, we can
demonstrate that because these states of neuronal
activity (as when we see green) can be triggered
by a number of different light perturbations (like
those which make it possible to see colored shad-
ows), we can correlate our naming of colors with
states of neuronal activity but not with wave-
lengths. What states of neuronal activity are trig-
gered by the different perturbations is determined
in each person by his or her individual structure
and not by the features of the perturbing agent.
The foregoing is valid for all the dimensions of
visual experience (movement, texture, form, etc.),
as also for any other perceptual modality. We could
give similar examples that show us, at one stroke,
that what we took as a simple apprehension of
something (such as space or color) has the indel-
ible mark of our own structure. We shall have to
content ourselves for now with the observations

THE TREE OF KNOWLEDGE
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given. We trust that the reader has tested them.
Therefore, we assume that the reliability of his or
her experience has been shaken.

These experiences—and many others like
them—contain in a nutshell the essential flavor of
what we wish to say. That is, they show how our
experience is moored to our structure in a binding
way. We do not see the “space” of the world; we
live our field of vision. We do not see the “colors”
of the world; we live our chromatic space. Doubt-
less, as we shall note throughout these pages, we
are experiencing a world. But when we examine
more closely how we get to know this world, we
invariably find that we cannot separate our his-
tory of actions—biological and social—from how
this world appears to us. It is so obvious and close
that it is very hard to see.

In the Bronx Zoo in New York City there is a spe-
cial pavilion for primates. There we can see chim-
panzees, gorillas, and many monkeys of the Old
and New Worlds. Our attention is drawn, how-
ever, to a separate cage at the back of the pavilion.
It is enclosed with thick bars and bears a sign that
says: “The Most Dangerous Primate in the World.”
As we look between the bars, we see with surprise
our own face; the caption explains that man has
destroyed more species on the earth than any
other animal known. From being observers we go
on to be the observed (by ourselves). But what do
we see?

The moment of reflection before a mirror is al-
ways a peculiar moment: it is the moment when
we become aware of that part of ourselves which
we cannot see in any other way—as when we re-
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veal the blind spot that shows us our own struc-
ture; as when we suppress the blindness that it
entails, filling the blank space. Reflection is a pro-
cess of knowing how we know. It is an act of turn-
ing back upon ourselves. It is the only chance we
have to discover our blindness and to recognize
that the certainties and knowledge of others are,
respectively, as overwhelming and teauous as
our own.

This special situation of knowing how we know
is traditionally elusive for our Western culture. We
are keyed to action and not to reflection, so that
our personal life is generally blind to itself. It is as
though a taboo tells us: “It is forbidden to know
about knowing.” Actually, not knowing what
makes up our world of experience, which is the
closest world to us, is a crying shame. There are
many things to be ashamed about in the world,
but this ignorance is one of the worst.

Maybe one of the reasons why we avoid tapping
the roots of our knowledge is that it gives us a
slightly dizzy sensation due to the circularity en-
tailed in using the instrument of analysis to ana-
lyze the instrument of analysis. It is like asking an
eye to see itself. Figure 5, a drawing by the Dutch
artist M. C. Escher, shows this dizziness very
clearly: hands are drawing each other in such a
way that the origin of the process is unknown:
Which is the “real” hand?

Likewise, although we saw that the processes
involved in our activities, in our makeup, in our
actions as human beings, constitute our knowl-
edge, we intend to investigate how we know, by
looking at these things by means of those pro-
cesses. We have no alternative, however, because
what we do is inseparable from our experience of
the world with all its regularities: its commercial

THE TREE oF KNOWLEDGE
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Fig. 5. Drawing Hands by centers, its children, its atomic wars. What we do
M. C. Escher. intend—and the reader should make it a personal
task—is to be aware of what is implied in this un-
broken coincidence of our being, our doing, and
our knowing. We shall put aside our daily ten-
dency to treat our experience with the seal of cer-
tainty, as though it reflected an absolute world.
Therefore, underlying everything we shall say is
this constant awareness that the phenomenon of
knowing cannot be taken as though there were
“facts” or objects out there that we grasp and
store in our head. The experience of anything out
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there is validated in a special way by the human
structure, which makes possible ““the thing” that
arises in the description.

This circularity, this connection between action
and experience, this inseparability between a par-
ticular way of being and how the world appears to
us, tells us that every act of knowing brings forth a
world. This feature of knowing will invariably be
our problem, our starting point, and the guideline
of all that we present in the following pages. All
this can be summed up in the aphorism All doing
is knowing, and all knowing is doing.

When we speak here of action and experience,
we mean something different from what occurs
only in relation to the surrounding world, on the
purely “physical” level. This feature of human ac-
tivity applies to all the dimensions of our daily
life. In particular, itapplies to what we—the reader
and the writer—are doing right here and now.
And what are we doing? We are dealing in lan-
guage, breezing along in a distinctive way of con-
versing in an imagined dialogue. Every reflection,
including one on the foundation of human knowl-
edge, invariably takes place in language, which is
our distinctive way of being human and being hu-
manly active. For this reason, language is also our
starting point, our cognitive instrument, and our
sticking point. It is very important not to forget
that circularity between action and experience ap-
plies also to what we are doing here and now. To
do so would have serious consequences, as the
reader will see further on. At no time should we
forget this. And to this end, we shall sum it all up
in a second aphorism that we should keep in mind
throughout this book: Everything said is said by
someone. Every reflection brings forth a world. As

THE TREE OF KNOWLEDGE
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such, it is a human action by someone in particu-
lar in a particular place.

These two aphorisms ought to be like two guid-
ing lights that permanently remind us where we
came from and where we are going.

This bringing forth of knowledge is commonly
regarded as a stumbling block, an error or an ex-
planatory residue to be eradicated. This is why,
for instance, a colored shadow is said to be an
“optical illusion” and why “in reality” there is no
color. What we are saying is exactly the opposite:
this characteristic of knowledge is the master key
to understanding it, not an annoying residue or
obstacle. Bringing forth a world is the burning
issue of knowledge. It is associated with the deep-
est roots of our cognitive being, however strong
our experience may be. And because these roots
go to the very biologic base—as we shall see—this
bringing forth of a world manifests itself in all our
actions and all our being. Certainly, it manifests
itself in all those actions of human social life where
it is often evident, as in the case of values and
preferences. But there is no discontinuity be-
tween what is social and what is human and their
biological roots. The phenomenon of knowing is
all of one piece, and in its full scope it has one
same groundwork.
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Our objective is then clear; we wish to examine
the phenomenon of cognition by considering the
universal nature of “doing” in cognition—this
bringing forth of a world—as our problem and
starting point, so as to show its foundation. And
what will be our yardstick for saying that we have
been successful in our attempt? An explanation is
always a proposition that reformulates or re-
creates the observations of a phenomenon in a
system of concepts acceptable to a group of people
who share a criterion of validation. Magic, for in-
stance, is as explanatory for those who accept it as
science is for those who accept it. The specific dif-
ference between a magical explanation and a sci-
entific one lies in the way a system of scientific
explanations is made, what constitutes its crite-
rion of validation. Thus, we can distinguish four
conditions essential to proposing a scientific ex-
planation. They do not necessarily fall in sequen-
tial order but do overlap in some way. They are:

a. Describing the phenomenon (or phenomena)
to be explained in a way acceptable to a body of
observers

b. Proposing a conceptual system capable of gen-
erating the phenomenon to be explained in a
way acceptable to a body of observers (explan-
atory hypothesis)

c. Obtaining from (b) other phenomena not ex-
plicitly considered in that proposition, as also
describing its conditions for observation by a
body of observers

d. Observing these other phenomena obtained
from (b).

Only when this criterion of validation is satis-
fied will the explanation be a scientific one, and a

THE TREE oF KNOWLEDGE
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statement is a scientific one only when it is based
on scientific explanations.

This four-component cycle is not alien to our
daily thinking. We often use it to explain phenom-
ena as varied as the breakdown of an automobile
or the election of a president. What scientists do
is try to be wholly consistent and explicit with
each one of the steps. They will keep a record so
as to create a tradition that will go beyond one
person or one generation.

Our situation is exactly the same. We, the read-
ers and the writers, have become observers who
make descriptions. As observers, we have focused
on cognition as our phenomenon to be explained.
Moreover, what we have said points to our start-
ing description of the phenomenon of cognition.
Since all cognition brings forth a world, our start-
ing point will necessarily be the operational ef-
fectiveness of living beings in their domain of
existence. In other words, our starting point to get
an explanation that can be scientifically validated
is to characterize cognition as an effective action, an
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action that will enable a living being to continue
its existence in a definite environment as it brings
forth its world. Nothing more, nothing less.

And how can we tell when we have reached a
satisfactory explanation of the phenomenon of
knowing? Well, by now the reader can guess the
answer: when we have set forth a conceptual sys-
tem that can generate the cognitive phenomenon
as a result of the action of a living being, and
when we have shown that this process can pro-
duce living beings like ourselves, able to generate
descriptions and reflect on them as a result of
their fulfillment as living beings operating effec-
tively in their fields of existence. From this ex-
planatory proposition we shall have to see just
how all our familiar dimensions of knowing are
generated.

This is the odyssey we set for the reader in these
pages. Throughout the chapters that follow, we
shall be developing both this explanatory proposi-
tion and its connection to additional phenomena
such as communication and language. At the end
of this journey, the reader can go over these pages
again and assess how fruitful it was to accept our
invitation to look thus at the phenomenon of
knowing.

THE TREE OF KNOWLEDGE



