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Fritjof Capra

The Tao of Physics

An Exploration of the Parallels between Modern Physics and

Eastern Mysticism, Second Edition

New York: Bantam Books, 1984.

- Modern physics has had a profound influence on almost

all aspects of human society. It has become the basis of natural

science, and the combination of natural and technical science

has fundamentally changed the conditions of life on our earth,

both in beneficial and detrimental ways. Today, there is hardly

an industry that does not make use of the results of atomic phys-

ics, and the influence these have had on the political structure of

the world through their application to atomic weaponry is well

known. However, the influence of modern physics goes beyond

technology. It extends to the realm of thought and culture where

it has led to a deep revision in our conception of the universe

and of our relation to it. 3

- This view is not limited to the East, but can be found to

some degree in all mystically oriented philosophies. The argu-

ment of this book could therefore be phrased more generally by
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saying that modern physics leads us to a view of the world which

is very similar to the views held by mystics of all ages and tradi-

tions. Mystical traditions are present in all religions, and mysti-

cal elements can be found in many schools of Western philoso-

phy. The parallels to modern physics appear not only in the Vedas

of Hinduism, in the I Ching, or in the Buddhist sutras, but also

in the fragments of Heraclitus, in the Sufism of Ibn Arabi, or in

the teachings of the Yaqui sorcerer Don Juan. The difference be-

tween Eastern and Western mysticism is that mystical schools

have always played a marginal role in the West, whereas they

constitute the mainstream of Eastern philosophical and religious

thought. 5

- If physics leads us today to a world view which is essen-

tially mystical, it returns, in a way, to its beginning, 2500 years

ago. It is interesting to follow the evolution of Western science

along its spiral path, starting from the mystical philosophies of

the early Greeks, rising and / unfolding in an impressive devel-

opment of intellectual thought that increasingly turned away

from its mystical origins to develop a world view which is in

sharp contrast to that of the Far East. In its most recent stages,

Western science is finally overcoming this view and coming back
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to those of the early Greek and the Eastern philosophies. This

time, however, it is not only based on intuition, but also on ex-

periments of great precision and sophistication, and on a rigor-

ous and consistent mathematical formalism. 5, 6

- The roots of physics, as of all Western science, are to be

found in the first period of Greek philosophy in the sixth century

B.C., in a culture where science, philosophy and religion were

not separated. The sages of the Milesian school in Ionia were

not concerned with such distinctions. Their aim was to discover

the essential nature, or real constitution, of things which they

called ‘physis’. The term ‘physis’ is derived from this Greek word

and meant therefore, originally, the endeavor of seeing the es-

sential nature of all things.

   This, of course, is also the central aim of all mystics, and the

philosophy of the Milesian school did indeed have a strong mys-

tical flavor. The Milesians were called ‘hylozoists’, or ‘those who

think matter is alive’, by the later Greeks, because they saw no

distinction between animate and inanimate, spirit and matter.

In fact, they did not even have a word for matter, since they saw

all forms of existence as manifestations of the ‘physis’, endowed

with life and spirituality. Thus Thales declared all things to be
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full of gods and Anaximander saw the universe as a kind of or-

ganism which was supported by ‘pneuma’, the cosmic breath,

in the same way as the human body is supported by air.

   The monistic and organic view of the Milesians was very close

to that of ancient Indian and Chinese philosophy, and the par-

allels to Eastern thought are even stronger in the philosophy of

Heraclitus of Ephesus. Heraclitus believed in a world of perpetual

change, of eternal ‘Becoming’. For him, all static Being was based

on deception, and his universal principle was fire, a symbol for

the continuous flow and change of all things. Heraclitus taught

that all changes in the world arise form the dynamic and cyclic

interplay of opposites, and / he saw any pair of opposites as unity.

This unity, which contains and transcends all opposing forces,

he caled the Logos. 6, 7

- The split of this unity began with the Eleatic school, which

assumed a Divine Principle standing above all gods and men.

This principle was first identified with the unity of the universe,

but was later seen as an intelligent and personal God who stands

above the world and directs it. Thus began a trend of thought

which led, ultimately, to the separation of spirit and matter and



Capra Quotes  7

The legal rights of the original author and of the publisher are untouched by this quote collection.

Quotes collected by Pierre F. Walter

to a dualism which became characteristic of Western philoso-

phy. 7

- A drastic step in this direction was taken by Parmenides of

Elea, who was in strong opposition to Heraclitus. (...) This led to

the concept of the atom, the smallest indivisible unit of matter,

which found its clearest expression in the philosophy of Leucippus

and Democritus. 7

- As the idea of a division between spirit and matter took

hold, the philosophers turned their attention to the spiritual

world, rather than the material, to the human / soul and the

problems of ethics. These questions were to occupy Western

thought for more than two thousand years after the culmina-

tion of Greek science and culture in the fifth and fourth centu-

ries B.C. 6, 7

- The scientific knowledge of antiquity was systematized and

organized by Aristotle who created the scheme which was to be

the basis of the Western view of the universe for two thousand

years. But Aristotle himself believed that questions concerning

the human soul and the contemplation of God’s perfection were
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much more valuable than investigations of the material world.

The reason the Aristotelian model of the universe remained un-

challenged for so long was precisely this lack of interest in the

material world, and the strong hold of the Christian church which

supported Aristotle’s doctrines throughout the Middle Ages. 8

- Galileo was the first to combine empirical knowledge with

mathematics and is therefore seen as the father of modern sci-

ence. 8

- The birth of modern science was preceded and accompa-

nied by a development of philosophical thought which led to an

extreme formulation of the spirit/matter dualism. This formu-

lation appeared in the seventeenth century in the philosophy of

René Descartes who based his view of nature on a fundamental

division into two separate and independent realms: that of mind

(res cogitans), and that of matter (res extensa). The ‘Carte-

sian’ division allowed scientists to treat matter as dead and com-

pletely separate from themselves, and to see the material world

as a multitude of different objects assembled into a huge ma-

chine. 8
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- This inner fragmentation mirrors our view of the world

‘outside’, which is seen as a multitude of separate objects and

events. The natural environment is treated as if it consisted of

separate parts to be exploited by different interest groups. The

fragmented view is further extended to society, which is split into

different nations, races, religions and political groups. 8

- In contrast to the mechanistic Western view, the Eastern

view of the world is ‘organic’. For the Eastern mystic, all things

and events perceived by the senses are interrelated, connected,

and are but different aspects or manifestations of the same ulti-

mate reality. 10

- In the Eastern view, then, the division of nature into sepa-

rate objects is not fundamental and any such objects have a fluid

and ever-changing character. The Eastern / world view is there-

fore intrinsically dynamic and contains time and change as es-

sential features. The cosmos is seen as one inseparable reality -

forever in motion, alive, organic; spiritual and material at the

same time. 11



Capra Quotes  10

The legal rights of the original author and of the publisher are untouched by this quote collection.

Quotes collected by Pierre F. Walter

- Rational knowledge is derived from the experience we have

with objects and events in our everyday environment. It belongs

to the realm of the intellect, whose function is to discriminate,

divide, compare, measure and categorize. In this way, a world of

intellectual distinctions is created; of opposites which can exist

only in relation to each other, which is why Buddhists call this

type of knowledge ‘relative’. 14

- For most of us it is very difficult to be constantly aware of

the limitations and of the relativity of conceptual knowledge.

Because our representation of reality is so much easier to grasp

than reality itself, we tend to confuse the two and to take our

concepts and symbols for reality. It is one of the main aims of

Eastern mysticism to rid us of this confusion. Zen Buddhists say

that a finger is needed to point to the moon, but that we should

not trouble ourselves with the finger once the moon is recog-

nized. 15

- In the West, the semanticist Alfred Korzybski made exactly

the same point with his powerful slogan, ‘The map is not the

territory’. 16
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- What Eastern mystics are concerned with is a direct experi-

ence of reality which transcends not only intellectual thinking,

but also sensory perception. 16

- Eastern mysticism has developed several different ways of

dealing with the paradoxical aspects of reality. Whereas they are

bypassed in Hinduism through the use of mythical language,

Buddhism and Taoism tend to emphasize the paradoxes rather

than conceal them. 35

- Zen Buddhists have a particular knack for making a virtue

out of the inconsistencies arising from verbal communication,

and with the koan system they have developed a unique way of

transmitting their teachings completely nonverbally. Koans are

carefully devised non-sensical riddles which are meant to make

the student of Zen realize the limitations of logic and reasoning

in the most dramatic way. The irrational wording and paradoxi-

cal content of these riddles makes it impossible to solve them by

thinking. They are designed precisely to stop the thought pro-

cess and thus to make the student ready for the nonverbal expe-

rience of reality. The contemporary Zen master Yasutani intro-
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duced a Western student to one of the most famous koans with

the following words:

One of the best koans, because the simplest, is Mu. This is its back-

ground: A monk came to Joshu, a renowned Zen master in China

hundreds of years ago, and asked: ‘Has a dog Buddha-nature or

not?’ Joshu retorted, ‘Mu!’. Literally, the expression means ‘no’ or

‘not’, but the significance of Joshu’s answer does not lie in this. Mu

is the expression of the living, functioning, dynamic Buddha-na-

ture. What you must do is discover the spirit or essence of this Mu,

not through intellectual analysis but by search into your innermost

being. Then you must demonstrate before me, concretely, and viv-

idly, that you understand Mu as living truth, without recourse to

conceptions, theories, or abstract explanations. Remember, you

can’t understand Mu through ordinary cognition; you must grasp

it directly with your whole being.*

*Kapleau, Three Pillars of Zen, Boston: Beacon Press, 1967, p.

135

- Questions about the essential nature of things were an-

swered in classical physics by the Newtonian mechanistic model

of the universe which, much in the same way as the Democritean
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model in ancient Greece, reduced all phenomena to the motions

and interactions of hard, indestructible atoms. The properties of

these atoms were abstracted from the macroscopic notion of bil-

liard balls, and thus from sensory experience. Whether this no-

tion could actually be applied to the world of atoms was not

questioned. Indeed, it could not be investigated experimentally.

37

- The discoveries of modern physics necessitated profound

changes of concepts like space, time, matter, object, cause and

effect, etc.; and since these concepts are so basic to our way of

experiencing the world, it is not surprising that the physicists

who were forced to change them felt something of a shock. Out

of these changes emerged a new and radically different world-

view, still in the process of formation by current scientific re-

search. 42

- The world-view which was changed by the discoveries of

modern physics had been based on Newton’s mechanical model

of the universe. This model constituted the solid framework of

classical physics. It was indeed a most formidable foundation
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supporting, like a mighty rock, all of science and providing a

firm basis for natural philosophy for almost three centuries.

   The stage of the Newtonian universe, on which all physical

phenomena took place, was the three-dimensional space of

classical Euclidean geometry. It was an absolute space, always

at rest and unchangeable. 43

- The mechanistic view of nature ... closely related to a rigor-

ous determinism. The giant cosmic machine was seen as being

completely causal and determinate. All that happened had a defi-

nite cause and gave rise to a definite effect, and the future of any

part of the system could - in principle - be predicted with abso-

lute certainty if its state at any time was known in all details. (...)

The philosophical basis of this rigorous determinism was the

fundamental division between the I and the world introduced by

Descartes. As a consequence of this division, it was believed that

the world could be described objectively, i.e., without ever men-

tioning the human observer, and such an objective description

of nature became the ideal of all science. 45

- Einstein strongly believed in nature’s inherent harmony,

and his deepest concern throughout his scientific life was to find
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a unified foundation of physics. He began to move toward his

goal by constructing a common framework for electrodynamics

and mechanics, the two separate theories of classical physics.

This framework is known as the special theory of relativity. It

unified and completed the structure of classical physics, but at

the same time it involved drastic changes in the traditional con-

cepts of space and time and undermined one of the foundations

of the Newtonian world view. 50

- The whole development started when Max Planck discov-

ered that the energy of heat radiation is not emitted continu-

ously, but appears in the form of ‘energy packets’. Einstein called

these energy packets ‘quanta’ and recognized them as a funda-

mental aspect of nature. He was bold enough to postulate that

light and every other form of electromagnetic radiation can ap-

pear not only as electromagnetic waves, but also in the form of

these quanta. The light quanta, which gave quantum theory its

name, have since been accepted as bona fide particles of a spe-

cial kind, however, massless and always traveling with the speed

of light. ... At the subatomic level, matter does not exist with cer-

tainty at definite places, but rather shows ‘tendencies to exist’,

and atomic events do not occur with certainty at definite times
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and in definite ways, but rather show ‘tendencies to occur’. In

the formalism of quantum theory these tendencies are expressed

as probabilities and are associated with mathematical quanti-

ties which take the form of waves. This is why particles can be

waves at the same time. 56

- The basis of Krishna’s spiritual instruction, as of all Hin-

duism, is the idea that the multitude of things and events around

us are but different manifestations of the same ultimate reality.

This reality, called Brahman, is the unifying concept which gives

Hinduism its essentially monistic character in spite of the wor-

ship of numerous gods and goddesses. 77

- Maya ... does not mean that the world is an illusion, as it is

often wrongly stated. The illusion merely lies in our point of view,

if we think that the shapes and structures, things and events,

around us are realities of nature, instead of realizing that they

are concepts of our measuring and categorizing minds. Maya is

the illusion of taking these concepts for reality, of confusing the

map with the territory. 78
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- Recognizing the relativity of good and bad, and thus of all

moral standards, the Taoist sage does not strive for the good but

rather tries to maintain a dynamic balance between good and

bad. 103

- When Po-chang was asked to define Zen, he said ‘When

hungry, eat, when tired, sleep.’ Although this sounds simple and

obvious, like so much in Zen, it is in fact quite a difficult task. To

regain the naturalness of our original nature requires long train-

ing and constitutes a great spiritual achievement. 110

- The notion that all opposites are polar - that light and dark,

winning and losing, good and evil, are merely different aspects

of the same phenomenon - is one of the basic principles of the

Eastern way of life. Since all opposites are interdependent, their

conflict can never result in the total victory of one side, but will

always be a manifestation of the interplay between the two sides.

In the East, a virtuous person is therefore not one who under-

takes the impossible task of striving for the good and eliminat-

ing the bad, but rather one who is able to maintain a dynamic

balance between good and bad. 131
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- Western society has traditionally favored the male side

rather than the female. Instead of recognizing that the person-

ality of each man and of each woman is the result of an inter-

play between male and female elements, it has established a static

order where all men are supposed to be masculine and all women

feminine, and it has given men the leading roles and most of

society’s privileges. This attitude has resulted in an over-empha-

sis of all the yang - or male - aspects of human nature: activity,

rational thinking, competition, aggressiveness, and so on. The

yin - or female - modes of consciousness, which can be described

by words like intuitive, religious, mystical, occult, or psychic, have

constantly been suppressed in our male-oriented society. 133

- Contraria sunt complementa (Opposites are complemen-

tary), Niels Bohr acknowledged the profound harmony between

ancient Eastern wisdom and modern Western science. 146

- Our notions of space and time figure prominently on our

map of reality. They serve to order things and events in our envi-

ronment and are therefore of paramount importance not only

in our everyday life, but also in our attempts to understand na-

ture through science and philosophy. There is no law of physics



Capra Quotes  19

The legal rights of the original author and of the publisher are untouched by this quote collection.

Quotes collected by Pierre F. Walter

which does not require the concepts of space and time for its

formulation. The profound modification of these basic concepts

brought about by relativity theory was therefore one of the greatest

revolutions in the history of science. 147

- Greek natural philosophy was, on the whole, essentially

static and largely based on geometrical considerations. It was,

one could say, extremely ‘non-relativistic’, and its strong influ-

ence on Western thought may well be one of the reasons why we

have such great conceptual difficulties with relativistic models

in modern physics. The Eastern philosophies, on the other hand,

are ‘space-time’ philosophies, and thus their intuition often

comes very close to the views of nature implied by our modern

relativistic theories. 159
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Fritjof Capra

The Turning Point

Science, Society And The Rising Culture

New York: Simon & Schuster (Flamingo), 1987.

- These problems (…) are systemic problems, which means

that they are closely interconnected and interdependent. They

cannot be understood within the fragmented methodology char-

acteristic to our academic disciplines and government agencies.

Such an approach will never solve any of our difficulties but will

merely shift them around in the complex web of social and eco-

logical relations. A resolution can be found only if the structure

of the web is changed, and this will involve profound transfor-

mations of our social institutions, values, and ideas. 6

- Studies of periods of cultural transformation in various

societies have shown that these transformations are typically pre-

ceded by a variety of social indicators, many of them identical to

the symptoms of our current crisis. They include a sense of alien-

ation and an increase in mental illness, violent crime, and so-

cial disruption, as well as an increased interest in religious cult-

ism – all of which have been observed in our society during the
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past decade. In times of historic cultural change these indica-

tors have tended to appear one to three decades before the cen-

tral transformation, rising in frequency and intensity as the trans-

formation is approaching, and falling again after it has oc-

curred. 7

- Ancient Chinese philosophers believed that all manifesta-

tions of reality are generated by the dynamic interplay between

two polar forces which they called the yin and the yang. Heraclitus,

in ancient Greece, compared the world order to an ever living

fire, ‘kindling in measures and going out in measures’.

Empedocles attributed the changes in the universe to the ebb

and flow of two complimentary forces, which he called ‘love’

and ‘hate’. (…) After civilizations have reached a peak of vital-

ity, they tend to lose their cultural steam and decline. An essen-

tial element in this cultural breakdown, according to Toynbee,

is a loss of flexibility. When social structures and behavior pat-

terns have become so rigid that the society can no longer adapt

to changing situations, it will be unable to carry on the creative

process of cultural evolution. 9
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- From the earliest times of Chinese culture, yin was associ-

ated with the feminine and yang with the masculine. This an-

cient association is extremely difficult to assess today because of

its reinterpretation and distortion in subsequent patriarchal eras.

In human biology masculine and feminine characteristics are

not neatly separated but occur, in varying proportions, in both

sexes. Similarly, the Chinese ancients believed that all people,

whether men or women, go through yin and yang phases. The

personality of each man and each woman is not a static entity

but a dynamic phenomenon resulting from the interplay between

feminine and masculine elements. This view of human nature is

in sharp contrast to that of our patriarchal culture, which has

established a rigid order in which all men are supposed to be

masculine and all women feminine, and has distorted the mean-

ing of those terms by giving men the leading roles and most of

society’s privileges. 19

- In view of the original imagery associated with the two ar-

chetypal poles, it would seem that yin can be interpreted as cor-

responding to responsive, consolidating, cooperative activity;

yang as referring to aggressive, expanding, competitive activity.

Yin action is conscious of the environment, yang action is con-
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scious of the self. In modern terminology one could call the

former ‘eco-action’ and the latter ‘ego-action’. 20

- From this it is apparent that rational knowledge is likely to

generate self-centered, or yang, activity, where intuitive wisdom

is the basis of ecological, or yin, activity. 21

- (…)[I]t is easy to see that our society has consistently fa-

vored the yang over the yin – rational knowledge over intuitive

wisdom, science over religion, competition over cooperation, ex-

ploitation of natural resources over conservation, and so on.

(…) According to Chinese wisdom, none of the values pursued

by our culture is intrinsically bad, but by isolating them from

their polar opposites, by focusing on the yang and investing it

with moral virtue and political power, we have brought about

the current sad state of affairs. 22

- The view of man as dominating nature and woman, and

the belief in the superior role of the rational mind, have been

supported and encouraged by the Judeo-Christian tradition,

which adheres to the image of a male god, personification of

supreme reason and source of ultimate power, who rules the world
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from above by imposing his divine law on it. The laws of nature

searched for by the scientists were seen as reflections of this di-

vine law, originating in the mind of God. 24

- In truth, the understanding of ecosystems is hindered by

the very nature of the rational mind. Rational thinking is linear,

whereas ecological awareness arises from an intuition of non-

linear systems. One of the most difficult things for people in our

culture to understand is the fact that if you do something that is

good, then more of the same will not necessarily be better. This,

to me, is the essence of ecological thinking. (…) Ecological aw-

areness, then, will arise only when we combine our rational

knowledge with an intuition for the nonlinear nature of our en-

vironment. Such intuitive wisdom is characteristic of traditional,

nonliterate cultures, especially of American Indian cultures, in

which life was organized around a highly refined awareness of

the environment. (…) Biological evolution of the human spe-

cies stopped some fifty thousand years ago. From then on, evo-

lution proceeded no longer genetically but socially and cultur-

ally, while the human body and brain remained essentially the

same in structure and size. 25
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- Our progress, then, has been largely a rational and intel-

lectual affair, and this one-sided evolution has now reached a

highly alarming stage, a situation so paradoxical that it bor-

ders insanity. We can control the soft landings of space craft on

distant planets, but we are unable to control the polluting fumes

emanating from our cars and factories. We propose Utopian com-

munities in gigantic space colonies, but cannot manage our cit-

ies. The business world makes us believe that huge industries

producing pet foods and cosmetics are a sign of our high stan-

dards of living, while economists try to tell us we cannot ‘afford’

adequate health care, education, or public transport. Medical

science and pharmacology are endangering our health, and the

Defense Department has become the greatest threat to our na-

tional security. Those are the results of overemphasizing our yang,

or masculine side – rational knowledge, analysis, expansion –

and neglecting our yin, or feminine side – intuitive wisdom, syn-

thesis, and ecological awareness. 26

- In a healthy system – an individual, a society, or an eco-

system – there is a balance between integration and self-asser-

tion. This balance is not static but consists of a dynamic inter-
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play between the two complementary tendencies, which makes

the whole system flexible and open to change. 27

- While electromagnetism dethroned Newtonian mechanics

as the ultimate theory of natural phenomena, a new trend of

thinking arose that went beyond the image of the Newtonian

world-machine and was to dominate not only the nineteenth

century but all future scientific thinking. 57, 58

- In contrast to the mechanistic Cartesian view of the world,

the world view emerging from modern physics can be character-

ized by worlds like organic, holistic, and ecological, It might

also be called a systems view, in the sense of general systems

theory. The universe is no longer seen as a machine, made up of

a multitude of objects, but has to be pictured as one indivisible

dynamic whole whose parts are essentially interrelated and can

be understood only as patterns of a cosmic process. 66

- The crucial feature of quantum theory is that the observer

is not only necessary to observe the properties of an atomic phe-

nomenon, but it is necessary even to bring about those proper-

ties. My conscious decision about how to observe, say, an elec-
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tron will determine the electron’s properties to some extent. If I

ask it a particle question, it will give me a particle answer; if I

ask it a wave question, it will give me a wave answer. The elec-

tron does not have objective properties independent of my mind.

In atomic physics the sharp Cartesian division between mind

and matter, between the observer and the observed, can no longer

be maintained. We can never speak about nature without, at the

same time, speaking about ourselves. 77

- Modern physics thus pictures matter not at all as passive

and inert but as being in a continuous dancing and vibrating

motion whose rhythmic patterns are determined by the molecu-

lar, atomic, and nuclear configurations. We have come to real-

ize that there are no static structures in nature. There is stability,

but this stability is one of dynamic balance, and the further we

penetrate into matter the more we need to understand its dy-

namic nature to understand its patterns. 79

- All events are interconnected, but the connections are not

causal in the classical sense. 80

- The most important consequence of the new relativistic

framework has been the realization that mass is nothing but a
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form of energy. Even an object at rest has energy stored in its

mass, and the relation between the two is given by Einstein’s

famous equation E = mc2, c being the speed of the light. 81

- Subatomic particles must be conceived as four-dimensional

entities in space-time. Their forms have to be understood dy-

namically, as forms in space and time. Particles are dynamic

patterns, patterns of activity which have a space aspect and a

time aspect. Their space aspect makes them appear as objects

with a certain mass, their time aspect as processes involving the

equivalent energy. Thus the being of matter and its activity can-

not be separated; they are but different aspects of the same space-

time reality. (…) In a relativistic description of particle interac-

tions, the forces between the particles – their mutual attraction

or repulsion – are pictured as the exchange of other particles.

This concept is very difficult to visualize, but it is needed for an

understanding of subatomic phenomena. It links the forces be-

tween constituents of matter to the properties of other constitu-

ents of matter, and thus unifies the two concepts, force and mat-

ter, which had seemed to be fundamentally different in Newtonian

physics. (…) These energy patterns of the subatomic world form

the stable nuclear, atomic, and molecular structures which build
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up matter and give it its macroscopic solid aspect, thus making

us believe that it is made of some material substance. At the mac-

roscopic level this notion of substance is a useful approxima-

tion, but at the atomic level it no longer makes sense. Atoms

consist of particles, and these particles are not made of any ma-

terial stuff. When we observe them we never see any substance;

what we observe are dynamic patterns continually changing into

one another – the continuous dance of energy. 82

- The fact that all the properties of particles are determined

by principles closely related to the methods of observation would

mean that the basic structures of the material world are deter-

mined, ultimately, by the way we look at this world; that the ob-

served patterns of matter are reflections of patterns of the mind.

85

- From his careful experiments with garden peas, Mendel

deduced that there were ‘units of heredity’ – later to be called

genes – that did not blend in the process of reproduction and

thus become diluted, but were transmitted from generation to

generation without changing their identity. 107
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- Another fallacy of the reductionist approach in genetics is

the belief that the character traits of an organism are uniquely

determined by its genetic makeup. This ‘genetic determinism’ is

a direct consequence of regarding living organisms as machines

controlled by linear chains of cause and effect. It ignores the fact

that the organisms are multileveled systems, the genes being

imbedded in the chromosomes, the chromosomes functioning

within the nuclei of their cells, the cells incorporated in the tis-

sues, and so on. All these levels are involved in mutual interac-

tions that influence the organism’s development and result in

wide variations of the ‘genetic blueprint’. 108

- More recently the fallacy of genetic determinism has given

rise to a widely discussed theory known as sociobiology, in which

all social behavior is seen as predetermined by genetic structure.

Numerous critics have pointed out that this view is not only sci-

entifically unsound but also quite dangerous. It encourages pseu-

doscientific justifications for racism and sexism by interpreting

differences in human behavior as genetically preprogrammed

and unchangeable. 109
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- [The Biomedical Model] The human body is regarded as a

machine that can be analyzed in terms of its parts; disease is

seen as the malfunctioning of biological mechanisms which are

studied from the point of view of cellular and molecular biol-

ogy; the doctor’s role is to intervene, either physically or chemi-

cally, to correct the malfunctioning of a specific mechanism. 118

- The reason for the exclusion of the phenomenon of hea-

ling from biomedical science is evident. It is a phenomenon that

cannot be understood in reductionist terms. This applies to the

healing of wounds, and even more to the healing of illnesses,

which generally involve a complex interplay among the physi-

cal, psychological, social, and environmental aspects of the hu-

man condition. To reincorporate the notion of healing into the

theory and practice of medicine, medical science will have to

transcend its narrow view of health and illness. This does not

mean that it will have to be less scientific. On the contrary, by

broadening its conceptual basis it will become more consistent

with recent developments in modern science. 119

- The practice of popular medicine has traditionally been

the prerogative of women, since the art of healing in the family
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is usually associated with the tasks and the spirit of motherhood.

Folk healers, typically, are both female and male, with propor-

tions varying from culture to culture. They do not practice within

an organized profession but derive their authority from their

healing powers – often interpreted as their access to the spirit

world – rather than from professional licensing. With the ap-

pearance of organized, high-tradition medicine, however, patri-

archal patterns assert themselves and medicine becomes male-

dominated. This is as true for classical Chinese or Greek medi-

cine as for medieval European medicine, or modern cosmopoli-

tan medicine. 121

- Rather than trying to understand the psychological di-

mensions of mental illness, psychiatrists concentrated their ef-

forts on finding organic causes – infections, nutritional defi-

ciencies, brain damage – for all mental disturbances. This ‘or-

ganic orientation’ in psychiatry was furthered by the fact that in

several instances researchers could indeed identify organic ori-

gins of mental disorders and were able to develop successful

methods of treatment. Although these successes were partial and

isolated, they established psychiatry firmly as a branch of medi-

cine, committed to the biomedical model. This turned out to be
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rather a problematic development in the twentieth century. In-

deed, even in the nineteenth century the limited success of the

biomedical approach to mental illness inspired an alternative

movement – the psychological approach – which led to the

founding of the dynamic psychiatry and psychotherapy of

Sigmund Freud and brought psychiatry much closer to the so-

cial sciences and to philosophy. 126, 127

- The public image of the human organism – enforced by

the content of television programs, and especially by advertising

– is that of a machine which is prone to constant failure unless

supervised by doctors and treated with medication. The notion

of the organism’s inherent healing power and tendency to stay

healthy is not communicated, and trust in one’s own organism

is not promoted. (…) It is intriguing and quite ironic that phy-

sicians themselves are the ones who suffer most from the mecha-

nistic view of health by disregarding stressful circumstances in

their lives. Whereas traditional healers were expected to be

healthy people, keeping their body and soul in harmony and in

tune with their environment, the typical attitudes and habits of

doctors today are quite unhealthy and produce considerable ill-

ness. Physicians’ life expectancy today is ten to fifteen years less
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than that of the average population, and they have not only high

rates of physical illness but also high rates of alcoholism, drug

abuse, suicide, and other social pathologies. 146

- The mechanistic view of the human organism and the re-

sulting engineering approach to health has led to an excessive

emphasis on medical technology, which is perceived as the only

way to improve health. 147

- Hospitals have grown into large professional institutions,

emphasizing technology and scientific competence rather than

contact with the patient. In these modern medical centers, which

look more like airports than therapeutic environments, patients

tend to feel helpless and frightened, which often keeps them from

getting well. 148

- The excessive use of high technology in medical care is not

only uneconomic but also causes an unnecessary amount of pain

and suffering. Accidents in hospitals now occur more frequently

than in any other industries except mining and high-rise con-

struction. 149
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- The theory of specific disease causation has been success-

ful in a few special cases, such as acute infectious processes and

nutritional deficiencies, but the overwhelming majority of ill-

nesses cannot be understood in terms of the reductionist con-

cepts of well-defined disease entities and single causes. The main

error of the biomedical approach is the confusion between dis-

ease processes and disease origins. Instead of asking why an

illness occurs, and trying to remove the conditions that lead to

it, medical researchers try to understand the biological mecha-

nisms through which the disease operates, so that they can then

interfere with them. 150

- The origins of disease will generally be found in several

causative factors that must concur to result in ill health. More-

over, their effects will differ profoundly from person to person,

since they depend on the individual’s emotional reactions to

stressful situations and on the social environment in which these

situations occur. 151

- Whereas illness is a condition of the total human being,

disease is a condition of a particular part of the body, and rather
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than treating patients who are ill, doctors have concentrated on

treating their diseases. 152

- Perhaps the most striking example of the emphasis on

symptoms rather than underlying causes is the drug approach

of contemporary medicine. It has its roots in the erroneous view

that bacteria are the primary causes of disease, rather than symp-

tomatic manifestations of underlying physiological disorder. 153

- There seem to be very few infectious diseases in which the

bacteria cause actual direct damage to the cells or tissues of the

host organism. There are some, but in most cases the damage is

caused by an overreaction of the organism, a kind of panic in

which a number of powerful, unrelated defense mechanisms are

all turned on at once. Infectious diseases, then, arise most of the

time from a lack of coordination within the organism, rather

than from injury caused by invading bacteria. 155

- An important aspect of the mechanistic view of living or-

ganisms and the resulting engineering approach to health is

the belief that the cure of illness requires some outside interven-
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tion by the physician, which can be either physical, through sur-

gery or radiation, or chemical, through drugs. 157

- The systems view looks at the world in terms of relation-

ships and integration. Systems are integrated wholes whose prop-

erties cannot be reduced to those of smaller units. Instead of

concentrating on basic building blocks or basic substances, the

systems approach emphasizes basic principles of organization.

286

- Systems thinking is process thinking; form becomes asso-

ciated with process, interrelation with interaction, and opposites

are unified through oscillation. 288

- Machines function according to linear chains of cause and

effect, and when they break down a single cause for the break-

down can usually be identified. In contrast, the functioning of

organisms is guided by cyclical patterns of information flow

known as feedback loops. 289

- This nonlinear interconnectedness of living organisms in-

dicates that the conventional attempts of biomedical science to
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associate diseases with single causes are highly problematic.

Moreover, it shows the fallacy of ‘genetic determination’, the be-

lief that various physical or mental features of an individual or-

ganism are ‘controlled’ or ‘dictated’ by its genetic makeup. The

systems view makes it clear that genes do not uniquely deter-

mine the functioning of an organism as cogs and wheels deter-

mine the working of a clock. Rather, genes are integral parts of

an ordered whole and thus conform to its systemic organiza-

tion. 289, 290

- Living organisms function quite differently. They are open

systems, which means that they have to maintain a continuous

exchange of energy and matter with their environment to stay

alive. This exchange involves taking in ordered structures, such

as food, breaking them down and using some of their compo-

nents to maintain or even increase the order of the organism.

This process is known as metabolism. It allows the system to

remain in a state of nonequilibrium, in which it is always ‘at

work’. A high degree of nonequilibrium is absolutely necessary

for self-organization; living organisms are open systems that

continually operate far from equilibrium. 291
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- The stability of self-organizing systems is utterly dynamic

and must not be confused with equilibrium. It consists in main-

taining the same overall structure in spite of ongoing changes

and replacements of its components. (…) We replace all our

cells, except for those in the brain, within a few years, yet we

have no trouble recognizing our friends even after long periods

of separation. Such is the dynamic stability of self-organizing

systems. 292

- Self-renewal is an essential aspect of self-organizing sys-

tems. Whereas a machine is constructed to produce a specific

product or to carry out a specific task intended by its designer,

an organism is primarily engaged in renewing itself; cells are

breaking down and building up structures, tissues and organs

are replacing their cells in continual cycles. Thus the pancreas

replaces most of its cells every twenty-four hours, the stomach

lining every three days; our white blood cells are renewed in ten

days and 98 percent of the protein in the brain is turned over in

less than one month. All these processes are regulated in such a

way that the overall pattern of the organism is preserved, and

this remarkable ability of self-maintenance persists under a va-
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riety of circumstances, including changing environmental con-

ditions and many kinds of interference. 293

- Such as state is known as homeostasis. It is a state of dy-

namic, transactional balance in which there is great flexibility;

in other words, the system has a large number of options for

interacting with its environment. When there is some disturbance,

the organism tends to return to its original state, and it does so

by adapting in various ways to environmental changes. Feed-

back mechanisms come into play and tend to reduce any devia-

tion from the balanced state. 294

- The more one studies the living world the more one comes

to realize that the tendency to associate, establish links, live in-

side one another and cooperate is an essential characteristic of

living organisms. 301

- Excessive aggression, competition, and destructive behav-

ior are predominant only in the human species and have to be

dealt with in terms of cultural values rather than being ‘ex-

plained’ pseudoscientifically as inherently natural phenomena.

302
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- The tendency of living systems to form multileveled struc-

tures whose levels differ in their complexity is all-pervasive

throughout nature and has to be seen as a basic principle of

self-organization. At each level of complexity we encounter sys-

tems that are integrated, self-organizing wholes consisting of

smaller parts and, at the same time, acting as parts of larger

wholes. For example, the human organism contains organ sys-

tems composed of several organs, each organ being made up of

tissues and each tissue made up of cells. The relations between

these systems levels can be represented by a ‘systems tree’. (…)

Thus, the pervasiveness of order in the universe takes on a new

meaning: order at one systems level is the consequence of self-

organization at a larger level. 303

- This creative reaching out into novelty, which in time leads

to an ordered unfolding of complexity, seems to be a fundamen-

tal property of life, a basic characteristic of the universe which is

not – at least for the time being – amenable to further explana-

tion. We can, however, explore the dynamics and mechanisms of

self-transcendence in the evolution of individuals, species, eco-

systems, societies, and cultures. 309
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-          Evolution is an ongoing and open adventure that continu-

ally creates its own purpose in a process whose detailed outcome

is inherently unpredictable. Nevertheless, the general pattern of

evolution can be recognized and is quite comprehensible. Its

characteristics include the progressive increase of complexity,

coordination, and interdependence; the integration of individu-

als into multileveled systems; and the continual refinement of

certain functions and patterns of behavior. 313

- There are larger manifestations of mind of which our in-

dividual minds are only subsystems. This recognition has very

radical implications for our interactions with the natural envi-

ronment. If we separate mental phenomena from the larger sys-

tems in which they are immanent and confine them to human

individuals, we will see the environment as mindless and will

tend to exploit it. Our attitudes will be very different when we

realize that the environment is not only alive but also mindful,

like ourselves. 316

- Our responses to the environment, then, are determined

not so much by the direct effect of external stimuli on our bio-

logical system but rather by our past experience, our expecta-
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tions, our purposes, and the individual symbolic interpretation

of our perceptual experience. 321

- In the future elaboration of the new holistic world view, the

notion of rhythm is likely to play a very fundamental role. The

systems approach has shown that living organisms are intrinsi-

cally dynamic, their visible forms being stable manifestations of

underlying processes. Process and stability, however, are com-

patible only if the processes form rhythmic patterns – fluctua-

tions, oscillations, vibrations, waves. The new systems biology

shows that fluctuations are crucial in the dynamics of self-orga-

nization. They are the basis of order in the living world: ordered

structures arise from rhythmic patterns. 326, 327

- The conceptual shift from structure to rhythm may be ex-

tremely useful in our attempts to find a unifying description of

nature. 327

- The notion of illness as originating in a lack of integration

seems to be especially relevant to approaches that try to under-

stand living organisms in terms of rhythmic patterns. From this

perspective synchrony becomes an important measure of health.

Individual organisms interact and communicate with one an-
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Fritjof Capra and Gunter Pauli (Eds.)

Steering Business Toward Sustainability

New York: United Nations University Press, 1995

[Introduction: The Challenge]

- Quite simply, our business practices are destroying life on

earth. Given current corporate practices, not one wildlife reserve,

wilderness, or indigenous culture will survive the global market

economy.* 1

* Referencing Paul Hawken, The Ecology of Commerce, New

York: Harper Collins, 1993, p. 3

- The paradigm that is now receding has dominated West-

ern industrial culture for several hundred years, during which it

has shaped modern society and has significantly influenced all

parts of the world. This paradigm consists of a number of ideas

and values, among them the view of the universe as a mechani-

cal system composed of elementary building blocks, the view of

the human body as a machine, the view of life in society as a

competitive struggle for existence, the belief in unlimited mate-

rial progress to be achieved through economic and technologi-

cal growth, and - last, not least - the belief that a society in which
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the female is everywhere subsumed under the male is one that

follows a basic law of nature. All these assumptions / have been

fatefully challenged by recent events. And, indeed, a radical revi-

sion of them is now occurring. 2, 3

- When the concept of the human spirit is understood as the

mode of consciousness in which the individual feels connected

to the cosmos as a whole, it becomes clear that ecological aware-

ness is spiritual in its deepest essence. It is therefore not surpris-

ing that the emerging new vision of reality, based on deep eco-

logical awareness, is consistent with the so-called ‘perennial

philosophy’ of spiritual traditions, whether we talk about the

spirituality of Christian mystics, that of Buddhists, or the phi-

losophy and cosmology underlying the American Indian tradi-

tions. 3

- Living systems include individual organisms, parts of or-

ganisms, and communities of organisms, such as social systems

and ecosystems. All these are irreducible wholes whose specific

structures arise from the interactions and interdependence of

their parts. Systems theory tells us that all these living systems
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share a set of common properties and principles of organiza-

tion. 4

- In our attempts to build and nurture sustainable commu-

nities we can learn valuable lessons from ecosystems, because

ecosystems are sustainable communities of plants, animals, and

microorganisms. To understand these lessons, we need to learn

nature’s language. We need to become ecologically literate. (...)

Being ecologically literate means understanding how ecosystems

organize themselves so as to maximize sustainability. 4

- The present clash between business and nature, between

economics and ecology, is mainly due to the fact that nature is

cyclical, whereas our industrial systems are linear, taking up

energy and resources from the earth, transforming them into

products plus waste, discarding the waste, and finally throwing

away also after they have been used. Sustainable patterns of pro-

duction and consumption need to be cyclical, imitating the pro-

cesses in ecosystems*. 5

*Citing Hawken, op.cit, pp. 62 ff.
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- In the nineteenth century, the Social Darwinists saw only

competition in nature. Today we know that all competition takes

place within a broader context of cooperation involving count-

less forms of partnership. Indeed, partnership - the tendency to

associate, establish links, live inside one another and cooperate

- is an essential characteristic of living organisms. 6

[Principles of Ecology]

Interdependence

All members of an ecosystem are interconnected in a web of rela-

tionships, in which all life processes depend on one another.

Ecological Cycles

The interdependencies among the members of an ecosystem in-

volve the exchange of energy and resources in continual cycles.

Energy Flow

Solar Energy, transformed into chemical energy by the photosyn-

thesis of green plants, drives all ecological cycles.
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Partnership

All living members of an ecosystem are engaged in a subtle inter-

play of competition and cooperation, involving countless forms of

partnership.

Flexibility

Ecological cycles have the tendency to maintain themselves in a

flexible state, characterized by interdependent fluctuations of their

variables.

Diversity

The stability of an ecosystem depends on the degree of complexity

of its network of relationships; in other words, on the diversity of the

ecosystem.

Coevolution

Most species in an ecosystem coevolve through an interplay of cre-

ation and mutual adaptation.

Sustainability

The long-term survival of each species in an ecosystem depends on

a limited resource base. Ecosystems organize themselves accord-
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ing to the principles summarized above so as to maintain

sustainability. 6

- The general shift from domination to partnership is an

essential part of the shift from the mechanistic to the ecological

paradigm. Whereas a machine is properly understood through

domination and control, the understanding of a living system

will be much more successful if approached through coopera-

tion and partnership. Cooperative relationships are an essential

characteristic of life. 7

- The more variables are kept fluctuating, the more dynamic

is the system, the greater is its flexibility, the greater its ability to

adapt to changing environmental conditions. 7

- When changing environmental conditions disturb one link

in an ecological cycle, the entire cycle acts as a self-regulating

feedback loop and soon brings the situation back into balance.

And since these disturbances happen all the time, the variables

in an ecological cycle fluctuate continually. These fluctuations

represent the ecosystem’s flexibility. Lack of flexibility manifests

itself as stress. In particular, stress will occur when one or more
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variables of the system are pushed to their extreme values, which

induces increased rigidity throughout the system. Temporary

stress is an essential aspect of life, but prolonged stress is harm-

ful and destructive to the system. 7

- In ecosystems, flexibility through fluctuations does not al-

ways work, because there can be very severe disturbances that

actually wipe out an entire species. In other words, one of the

links in the ecosystem’s network is destroyed. An ecological com-

munity will be resilient when this link is not the only one of its

kind; when there are other connections that can at least par-

tially fulfill its functions. In other words, the more complex the

network, the greater the diversity of its interconnections, the more

resilient it will be. The same is true in human communities. Di-

versity means many different relationships, many different ap-

proaches to the same problem. A diverse community is a resil-

ient community, capable of adapting easily to changing situa-

tions. 8

- The loss of biodiversity, i.e. the daily loss of species, is in the

long run one of our most several global environmental prob-

lems. And because of the close integration of tribal indigenous

people into their ecosystems, the loss of biodiversity is closely
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tied to the loss of cultural diversity, the extinction of traditional

tribal cultures. This is especially important today. As the beliefs

and practices of the industrial culture are being recognized as

part of the global ecological crisis, there is an urgent need for a

wider understanding of cultural patterns that are sustainable.

The vast folk wisdom of American Indian, African, and Asian

traditions has been viewed as inferior and backward by the in-

dustrial culture. It is time to reverse this Euro-centric arrogance

and to recognize that many of these traditions - their ways of

knowing, technologies, knowledge of foods and medicines, forms

of aesthetic expression, patterns of social interaction, commu-

nal relationships, etc. - embody the ecological wisdom we so

urgently need today. 8

- We believe that if the corporate world does not play an ac-

tive role in redefining its own operations, moving toward

sustainability, the world as a whole will never succeed in that

task. 9

- Executives know too that doing more business the same

way as in the past is a guarantee of failure. By the same token,

the time is past when scholars, governments, or environmental
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organizations could hand down a doctrine from some high pul-

pit of academic certainty or from emotional distress and fears.

Rather, cooperation among all those who have a stake in the

future of society is critical. 9

- The company of the 21st century will have different respon-

sibilities to assume in society from those generally expected to-

day. (...) This implies that if business does not take a proactive

and really credible leap towards converting its operations on the

basis of the concept of ecological sustainability, it will lose its

legitimacy. 12


