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Preface



I was trained as a physicist and spent 20 years, from 1965 to 1985, doing research in theoretical high-energy physics at various European and American universities. Early on, I became interested in the philosophical implications of the conceptual revolution that took place in modern physics—a change from the mechanistic worldview of Descartes and Newton to a systemic and ecological view. In the early 1970s, I began to explore these implications systematically, publishing my findings in a series of books, as well as in numerous articles, lectures, and seminars.


Eventually, in the mid-1980s, I stopped my work in physics altogether and became a full-time writer, educator, and activist. My research and writing since that time has involved explorations of many fields of knowledge in a meandering process with many tangential (and sometimes erroneous) pursuits, but always with an explicit systemic perspective. Looking back on these explorations now, I can see that they amounted to a systematic investigation of a central theme: the fundamental change of worldview, or change of paradigms, that is now occurring in science and in society, the unfolding of a new vision of reality and the social and political implications of this cultural transformation.


The essays in this book reflect the evolution of my thinking during five decades (from 1971 to 2020). Many contain materials that never made it into any of my books, and quite a few have never even appeared in print.1


These essays combine and interrelate the two sides of my professional life as a scientist and science writer, on the one hand, and as an environmental educator and activist on the other. Hence, they reflect not only the trajectory of my career but also the history of several movements for social change—from the counterculture of the 1960s to the New Age movement of the 1970s, the emergence of Green politics in the 1980s, and the rise of the global civil society from the 1990s to the present.


My research of the change of paradigms in science and society culminated in a grand synthesis, which I discuss in detail in the textbook The Systems View of Life: A Unifying Vision, coauthored with Pier Luigi Luisi.2 Unlike The Systems View of Life, the present book is not a summary of my worldview, but rather a personal account of my intellectual journey, documented by a series of essays together with extensive commentaries that interweave the essays and provide historical and philosophical context.


Patterns of Connection shows the evolution of my thinking long before acceptance by the academic and political establishments. The essays illustrate my fascination with the philosophy of quantum physics and my encounter with Eastern mysticism, which culminated in the writing of The Tao of Physics;3 the change of focus of my research from physics to the life sciences; my 25-year-long project of formulating a grand synthesis of the systems view of life; and my activities as an environmental activist and educator.


From my student years in Vienna, I was fascinated by the dramatic changes of concepts and ideas that occurred in physics during the first three decades of the 20th century. This fascination was stimulated by my reading of the book Physics and Philosophy by Werner Heisenberg,4 one of the founders of quantum theory. In this book, Heisenberg describes vividly how the exploration of atomic and subatomic phenomena brought a handful of physicists in contact with a strange and unexpected reality, which forced them to dramatically change their basic concepts, their language, and their whole worldview. Heisenberg’s book had a decisive influence on my thinking and determined the trajectory of my entire career as a scientist and writer.


Between my student years in Vienna and the writing of my first book lies the period of my life in which I experienced the most profound and most radical personal transformation—the period of the 1960s. The spirituality, questioning of authority, sense of empowerment, and experience of community that were characteristic of those formative years became the foundation of my values and of my activities as an environmental activist and educator. During the sixties, I experienced the memorable student uprising in Paris, which is still widely known simply as “May 68.” In the fall of that year, I moved to California, where I fully embraced the counterculture, read books about Eastern mysticism, practiced meditation, and experimented with psychedelics—all while also continuing my research in high-energy physics.


With the resulting expansion of my consciousness, I soon recognized significant parallels between the basic concepts of modern physics, as discussed in Heisenberg’s book, and the principal ideas of Eastern spiritual traditions. In 1970, while working at Imperial College in London, I decided to write a book about my discovery that modern physics leads us to a consistent view of the world that is in harmony with ancient Eastern wisdom. First published in 1975, The Tao of Physics is still my best known and most successful book. It has been available in over 40 editions in over 20 languages and has sold more than a million copies worldwide.


As a consequence of this tremendous success, I was invited to give lectures and seminars to people and organizations from all walks of life. In discussions, many of them told me that a similar change of worldview—from a mechanistic to a holistic and ecological view—was now happening in their fields. These discussions stimulated me to expand my focus from physics to those other fields—biology, medicine, psychology, economics, management, and so on.


To connect the conceptual changes in science with the broader change of worldview and values in society, I had to go beyond physics and look for a corresponding broader framework. In doing so, I realized that our major social issues—health, education, human rights, social justice, political power, protection of the environment, the management of business enterprises, and the economy—all have to do with living systems, with individual human beings, social systems, and ecosystems.


With this realization, my research interests shifted from physics to the life sciences, and I began to develop a new conceptual framework that could incorporate various dimensions of life using insights from the theory of living systems, complexity theory, and ecology. I presented summaries of this framework, as it evolved, in several books: The Turning Point,5 The Web of Life,6 and The Hidden Connections.7 My final synthesis, as I have mentioned, is published in the textbook The Systems View of Life, coauthored by Pier Luigi Luisi. In fact, I had already used this expression, “the systems view of life,” in 1982 to describe my synthesis in its first tentative formulation in The Turning Point.


For me, this textbook is really a grand synthesis of my work over the past 40 years. Pier Luigi Luisi contributed many additional portions, including important sections on biochemistry, genetics, evolution, and the origin of life. What is also new in the book is an extensive section of over 60 pages dedicated to detailed discussions of effective systemic solutions (i.e., solutions based on systemic thinking) to our global crisis. These include proposals to reshape economic globalization and restructure corporations; new forms of ownership that are not extractive but generative; a wide variety of systemic solutions to the interlinked problems of energy, food, poverty, and climate change; and the large number of systemic design solutions known collectively as ecodesign, which embody the basic principles of ecology. Many of these solutions were not known in 2002 when I first published my full synthesis of the systems view of life in The Hidden Connections.


My interest in applying systemic thinking to solving the major problems of our time goes back to the 1980s, when I became involved in environmental activism. In 1984, I and a small group of friends and colleagues founded an ecological think tank called the Elmwood Institute, which over the next ten years built a network of thinkers and activists from many fields and in many parts of the world. In 1994, we transformed the Institute into the organization Center for Ecoliteracy, which promotes “education for sustainable living” in primary and secondary schools.


Over the years, I have realized that the two sides of my professional life—as a scientist and writer, and as an environmental educator and activist—are closely interrelated. This has been a very happy realization, because it allows me to pursue my intellectual interests as a scientist in a way that is fully consistent with my values.


The main focus of my environmental education and activism is to help build and nurture sustainable communities. To do so, we can learn valuable lessons from the study of ecosystems, which are sustainable communities of plants, animals, and microorganisms. So the quest for ecological sustainability naturally leads to the question, How do ecosystems work? How do they organize themselves to sustain their life processes over time? This question, in turn, leads to the more general question, How do living systems—organisms, ecosystems, and social systems—organize themselves? In other words, what is the nature of life? And this is the focus of my theoretical work.


The essays in this book are grouped in 11 chapters according to the subject matters that were at the center of my attention during various phases of my career, and they are arranged, more or less, in chronological order. In chapter 1, I review my philosophical roots, paying tribute to Werner Heisenberg, who had a decisive influence on my thinking, and reflecting on the counterculture of the 1960s, the formative period of my youth.


The essays in chapter 2 chronicle my discovery of the parallels between modern physics and Eastern mysticism. They are based on my first two articles on this subject and on a talk I gave at CERN, the prestigious European research center for particle physics, in the years preceding the publication of The Tao of Physics. I conclude chapter 2 with a tribute to Geoffrey Chew, whose thought deeply influenced my views of science.


In chapter 3, I discuss the implications of the “new physics” (as I saw them at the time) for medicine, psychology, and economics, and I conclude the chapter with a review of the developments in theoretical particle physics since the publication of The Tao of Physics.


Chapter 4 reflects my change of focus from physics to the life sciences. It begins with an homage to Gregory Bateson, whose influence triggered that change, followed by a summary of my first tentative synthesis of the systems view of life, as published in The Turning Point in 1982. The chapter includes an assessment of the role of physics in the current change of paradigms, correcting and qualifying the arguments I advanced several years earlier in the essay reproduced in chapter 3.


In chapter 5, I explore various social and political implications of the systems view of life, starting with the recognition that the major problems of our time are systemic problems, all interconnected and interdependent. The essays in this chapter stem from my activities as environmental activist during the 1980s.


The essays in chapter 6 reflect my work in environmental education during the 1990s. They are based on talks I gave to teachers and administrators in American public schools, promoting the concepts of ecological literacy and education for sustainability.


Chapter 7 represents the next step in my synthesis of the systems view of life (published in The Web of Life in 1996), in which I integrated the insights of complexity theory, as well as the theories about life’s self-organization of Ilya Prigogine, Humberto Maturana, and Francisco Varela. The first essay is an homage to the pioneering work of Russian systems thinkers during the first five decades of the 20th century. The subsequent essays, exploring the theme “complexity and life,” are based on seminars in three rather special settings—in Ireland, in Cuba, and in a theater in San Francisco.


The essays in chapter 8 embody my full synthesis, integrating the biological, cognitive, social, and ecological dimensions of life. They include my review of a documentary film about the Scottish artist Andy Goldsworthy, whose ephemeral sculptures, in my opinion, express an intuitive understanding of the essential dynamics of life.


In chapter 9, as in chapter 5, I discuss the social and political implications of the systems view of life, but this time based on the conceptual framework of my full synthesis, published in The Hidden Connections in 2002. The essays in this chapter analyze the systemic nature of the world’s global problems and review corresponding systemic solutions.


In March 2020, as I was about to finish the manuscript of this book, my daily life was changed dramatically, as were all our lives, by the outbreak of the COVID-19 pandemic. I put my manuscript aside and concentrated on trying to understand the origins and impact of the pandemic from a systemic perspective. While sheltering at home, I became engaged online more than ever, as I received countless requests for a systemic analysis of COVID-19. Essay 27 is my summary of such an analysis. I argue that the coronavirus must be seen as a biological response of Gaia, our living planet, to the ecological and social emergency humanity has brought upon itself, and I discuss the valuable, life-saving lessons Gaia has offered us with this pandemic and the urgent need to apply these lessons also to the climate crisis.


In chapter 10, I explore the ethical dimensions of the systems view of life. This includes a review of the philosophy of deep ecology and of the declaration of ethical values and principles presented in the Earth Charter.


In the final chapter, chapter 11, I review the evolution of my thinking on science and spirituality—the theme that set me on the road, 50 years ago, of exploring the various areas of knowledge and activist strategies discussed in the essays of this book.


FRITJOF CAPRA


Berkeley, August 2020
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3.Capra (1975).
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CHAPTER 1


Philosophical Roots


Heisenberg and the Sixties





IN MY CHILDHOOD and early youth, I had three formative experiences that shaped my values and my way of thinking. The first was that I grew up on a farm. I spent most of the first 12 years of my life on a farm in the south of Austria, in the countryside. This was right after World War II. The farm belonged to my grandmother, and our whole family took refuge there from the war. We were around 10 or 15 family members, what you would call an extended family now, and there were many refugees from the surrounding countries—Hungary, Czechoslovakia, Yugoslavia, and so on—who worked on the farm, building shelters for themselves where they could sleep. The community on my grandmother’s farm was a large one. In those days, right after the war, you could not buy much; everything had broken down, and the farm was totally self-sufficient. We had our fruits and vegetables, cows for milk and butter, chickens for eggs, and pigs for meat. We baked our bread and pressed oil from sunflower seeds, and cider from apples and pears. Everything was recycled, even metal, which was used by our neighbor, who was a blacksmith.


In those first 12 years of my life, I had a very direct contact with nature. My brother, my cousins, and I spent the whole summer barefoot, and we also did some work on the farm. One of our products was apples of many different kinds, for which our valley (the Lavanttal) was famous. As a child, I not only knew the names of these species of apples, but could also identify the corresponding trees from their bark, leaves, and growth patterns. Many of the things I have written about—ecological awareness, recycling, sustainability, the sense of community—are things I experienced in my childhood on the farm.


In the early 1950s, my parents moved to Innsbruck, in the heart of the Tyrolean Alps, where I continued to feel close to nature, but this time by hiking and skiing in the mountains. During my teenage years in Innsbruck, my parents were the second formative influence on my intellectual development. My mother was a poet, playwright, and literary critic. My father was a lawyer and also an amateur philosopher. He had a large library of philosophy books and loved to talk about the great German philosophers—Kant, Hegel, Schopenhauer, and others. He also had books about Hinduism and Buddhism, and he often talked about the differences between Buddhism and Christianity.


My mother read Shakespeare and other poets to my brother and me at an early age. She worked on her poetry and plays very early in the morning before taking care of her family. Her bedroom was next to my brother’s and mine, and during all those years, I would wake up every morning to the soft sounds of her typewriter. I believe that I inherited from my mother not only the gift but also the discipline of writing.


I grew up with many conversations about philosophy, art, and literature at the dinner table. Both my parents were passionate about art. Beginning in the mid-1950s, we went to Italy on our summer vacations, where I experienced both the very different Italian lifestyle and the great Renaissance and Baroque art and architecture. In short, the family milieu during my teenage years was artistic and philosophical. The third formative influence during my early youth was a very special mathematics teacher in high school, Peter Lesky, who awakened in me a fascination with abstract thought, which eventually led me to theoretical physics. Lesky was young, fresh out of university, and very enthusiastic about mathematics, an excitement he conveyed to us students, especially to those of us who were gifted for math. He had our rapt attention when he told us about mathematical problems that hadn’t been solved, and we would ask him, “If I solve this, will I get the Nobel Prize?” He really stimulated our creativity. I remember that I worked very hard on trigonometry at home and managed to derive a mathematical theorem, only to be heartbroken when my teacher told me that it had already been discovered.


I also had private tutoring sessions with Lesky after class. I remember that he taught me calculus when I was 15 or 16. I was so enthusiastic about mathematics that I decided to become a mathematician. When I enrolled in the University of Innsbruck, I chose mathematics as a major and physics as a minor. In my first course in mathematics, on calculus, I had a very boring teacher. But the professor of theoretical physics, Ferdinand Cap, was flamboyant and exciting. Cap loved his physics, and I was very inspired by him. So, I switched from mathematics to physics after my first semester. This was again the influence of an inspiring teacher.


A key event in my life as a physics student (first in Innsbruck and then in Vienna) was my reading of Werner Heisenberg’s book Physics and Philosophy,1 his classic account of the history and philosophy of quantum physics. It is a scholarly book, quite technical at times, but also full of personal and even highly emotional passages. Heisenberg, one of the founders of quantum theory and, along with Albert Einstein and Niels Bohr, one of the giants of modern physics, vividly describes how a handful of physicists in the 1920s encountered a strange and bewildering reality in their atomic experiments and how those scientists, in their struggle to grasp this new reality, became painfully aware that their basic concepts, their language, and their whole way of thinking were inadequate to describe atomic phenomena.


I read Physics and Philosophy in the late 1950s, soon after it was published. As a young student, I understood no more than about half of the book, but I loved it, and it stayed with me throughout my career. I read it again and again, and I learned from Heisenberg that the “new physics” implied a whole new worldview.


In fact, with hindsight, I can pinpoint a sentence in Heisenberg’s book that planted a seed in my mind that would mature, more than a decade later, in my systematic investigation of the limitations of the Cartesian worldview. “[The Cartesian] partition,” wrote Heisenberg, “has penetrated deeply into the human mind during the three centuries following Descartes, and it will take a long time for it to be replaced by a really different attitude toward the problem of reality.”2


My first essay in this book, appropriately, is a tribute to Werner Heisenberg. I explain how Heisenberg came face to face with the strange reality of atomic phenomena, how he developed the first logically consistent formulation of quantum theory, and how he recognized that this new formalism would force physicists to restrict the applicability of their intuitive notions of space and time and of cause and effect. His greatness was that he not only recognized these limitations and their profound philosophical implications, but was able to stake them out in a precise mathematical form that now bears his name, the Heisenberg uncertainty principle.


I met Heisenberg twice in my life: in 1972, just after beginning to work on The Tao of Physics, and in 1974, when I showed him my completed manuscript. Both meetings, described in detail in my book Uncommon Wisdom,3 were highly inspirational for me and gave me tremendous confidence. At the end of our long and detailed discussion of my manuscript, Heisenberg said simply, “Basically, I am in complete agreement with you.”


During our first meeting, Heisenberg told me that he had become familiar with Indian philosophy during long discussions with the celebrated Indian poet Rabindranath Tagore, in whose home he was a guest. He also mentioned that recognizing the parallels between the concepts of quantum physics and Indian wisdom had been a great comfort to him.


For many years, I was unable to find independent confirmation of this story. But recently, I came across two sources in which the Heisenberg-Tagore meeting is mentioned. They confirm my recollection with only minor differences. In my second essay, I discuss the detailed documentation of this meeting, which was a significant event in the history of modern science but is still not generally known.


The third essay in this chapter is a reflection on the 1960s, the formative period of my youth in which I experienced the most profound and most radical personal transformation. I try to evoke the spirit of the counterculture of that remarkable period, identifying its defining characteristics and its expressions in many art forms that often involved radical innovations. At the end of the essay, I address some questions that are often asked nowadays: What happened to the cultural movements of the sixties? What did they achieve, and what, if anything, is their legacy?


I attempt to answer these questions by calling attention to the acceptance of many of the sixties’ alternative cultural values in today’s mainstream society, and I discuss the significant influence of the counterculture on the inception of the information technology revolution in the 1970s, the ending of the Cold War and the rise of Green politics in the 1980s, and the emergence of a global civil society, promoting the values of human dignity and ecological sustainability, in the 1990s. This new form of alternative global community, sharing core values and making extensive use of electronic networks in addition to frequent human contacts, is perhaps the most important legacy of the sixties.


Notes


1.Heisenberg (1958).


2.Ibid., p. 81.


3.Capra (1988).



ESSAY 1|Werner Heisenberg


Explorer of the Limits of Human Imagination


1976


ONE MONTH AGO, on February 1, Werner Heisenberg died at the age of 74. He was one of the founders of quantum theory and will be remembered, along with Albert Einstein and Niels Bohr, as one of the giants of modern science who played a decisive role in the intellectual evolution of humankind.


The Darwinian theory of evolution may have been shocking; the discovery of the genetic code by Watson and Crick was certainly one of the most spectacular feats of modern science. But modern physics seriously challenged the human ability to understand the universe.


At the beginning of the 20th century, physicists, for the first time, probed deep into the atomic world, into a realm of nature far removed from their everyday environment, and in doing so, they transcended the limits of sensory imagination. They found, to their great surprise and dismay, that they could no longer rely with absolute certainty on logic and common sense, that ordinary language was often completely inadequate to describe the newly discovered phenomena.


This discovery came as a great shock to most of them. Einstein experienced this shock when he first came into contact with the new reality of atomic physics. He wrote in his autobiography, “All my attempts to adapt the theoretical foundation of physics to this [new type of] knowledge failed completely. It was as if the ground had been pulled out from under one, with no firm foundation to be seen anywhere upon which one could have built.”1


Modern physics forced scientists to think in new categories about the universe. It was Heisenberg’s great achievement to recognize this clearly and to build, in terms of these new categories, the firm foundation that Einstein could not see anywhere.


Heisenberg became involved in atomic physics at the age of 20, when he was a student at the University of Munich. In 1922, his teacher, Arnold Sommerfeld, invited him to attend a series of lectures given by Niels Bohr in Göttingen. The topic of the lectures was Bohr’s new atomic theory, which had been hailed as an enormous achievement and was being studied by physicists throughout Europe.


In the discussion following one of these lectures, Heisenberg disagreed with Bohr about a particular technical point. Bohr was so impressed by the clear arguments of this young student that he invited him to come for a walk so that they could carry on their discussion. This walk, which lasted for several hours, was the first meeting of two outstanding minds, whose further interaction was to become a major force in the development of atomic physics.


Niels Bohr, 16 years older than Heisenberg, was a man with supreme intuition and a deep appreciation for the mysteries of the world, a man influenced by the religious philosophy of Kierkegaard and the mystical writings of William James. He was never fond of axiomatic systems and declared repeatedly, “Everything I say must be understood not as an affirmation, but as a question.” Werner Heisenberg, on the other hand, had a clear, analytic, and mathematical mind and was rooted philosophically in Greek thought, with which he had been familiar since his early youth. Bohr and Heisenberg represented the yin and yang aspects of the human mind. The dynamic, and often dramatic, interplay of these complementary poles was a unique process in the history of modern science and led to one of its greatest triumphs.


Bohr had postulated that atoms could exist only in discrete and stationary states in which their electrons circle around the nucleus in certain orbits with definite diameters. This theory was based on a combination of classical mechanics, to describe the motion of the electrons, and of so-called quantum conditions, which were imposed on this motion to determine the diameters of the electron orbits.


The investigations of atomic physicists, meanwhile, were plagued by paradoxes and apparent contradictions between the results of different experiments. Many of these paradoxes were connected with the dual nature of subatomic matter, which appeared sometimes as particles, sometimes as waves, a most puzzling behavior that was also exhibited by light or, more generally, by electromagnetic radiation.


Light, for example, was found to be emitted and absorbed in the form of quanta, but when these particles of light (now known as photons) traveled through space, they appeared as vibrating electric and magnetic fields that showed all the characteristic behavior of waves. Electrons had always been considered to be particles, and yet when a beam of these particles was sent through a small slit, it was diffracted just like a beam of light—in other words, electrons, too, behaved like waves. The strange thing was that the more physicists tried to clarify the situation, the sharper the paradoxes became.


Here, Heisenberg made his first crucial contribution. He saw that the paradoxes in atomic physics appeared whenever one tried to describe atomic phenomena in classical terms, and he was bold enough to throw away the classical conceptual framework. In 1925, he published a paper in which he abandoned Bohr’s description of electron motion in terms of the positions and velocities of the electrons. He replaced Bohr’s description with a much more abstract framework in which physical quantities were represented by sets of numbers obeying a peculiar multiplication rule. These sets were later recognized as matrices, and the whole formalism is now known as Heisenberg’s matrix mechanics. Heisenberg’s matrix mechanics was the first logically consistent formulation of quantum theory.


It was supplemented one year later by a different formalism, worked out by Erwin Schrödinger and known as “wave mechanics.” Both formalisms are logically consistent and are mathematically equivalent; the same atomic phenomena can be described in two different mathematical languages.


At the end of 1926, then, physicists had a complete and logically consistent mathematical formalism, but they did not always know how to use it to describe a given experimental situation. Heisenberg recognized that the root of these difficulties was the lack of a definite interpretation of the formalism, and he spent the following months in intensive, exhausting, and often highly emotional discussions with Bohr, Schrödinger, and others, until the situation was finally clarified. Heisenberg himself has described this crucial period in the history of quantum theory most vividly:


An intensive study of all questions concerning the interpretation of quantum theory in Copenhagen finally led to a complete . . . clarification of the situation. But it was not a solution which one could easily accept. I remember discussions with Bohr which went through many hours till very late at night and ended almost in despair; and when at the end of the discussion I went alone for a walk in the neighboring park I repeated to myself again and again the question: Can nature possibly be to absurd as it seemed to us in these atomic experiments?2


Heisenberg recognized that the formalism of quantum theory cannot be interpreted in terms of our intuitive notions of space and time, or of cause and effect, but at the same time, he realized that all our concepts are connected with these intuitive notions of space and time. He concluded that there was no other way out than to retain the classical intuitive notions, but to restrict their applicability.


The Uncertainty Principle


Heisenberg’s great achievement was to express these limitations of classical concepts in a precise mathematical form, which now bears his name and is known as the Heisenberg uncertainty principle. It consists of a set of mathematical relations that determine the extent to which classical concepts can be applied to atomic phenomena and thus stake out the limits of human imagination in the subatomic world.


To understand the substance of the uncertainty principle, we have to study the relation between the wave picture and the particle picture of subatomic matter. According to classical ideas, a wave is a vibrational pattern moving through space. It is characterized by an amplitude A, the up-and-down width of the vibration; and a wavelength L, the distance between successive crests.




[image: image]


Figure 1. A wave pattern.





A particle, on the other hand, is not spread out in space but has a well- defined position at any time, and its state of motion is described in terms of its velocity. It is obvious why physicists, for a long time, found it impossible to accept that something can be simultaneously a particle—that is, an entity confined to a very small volume—and a wave, as their experiments seemed to indicate.


The apparent contradiction between the two pictures was solved in a completely unexpected way that called into question the very foundation of the classical view of matter—the concept of its reality.


At the subatomic level, matter does not exist with certainty at definite places, but rather shows—as Heisenberg has put it—“tendencies to exist.” Quantum theory expresses these tendencies as probabilities and associates those probabilities with mathematical quantities that take the form of waves. This is why particles can be waves at the same time. They are not “real” three-dimensional waves like sound or water waves. They are “probability waves,” abstract mathematical quantities with all the characteristic properties of waves that are related to the probabilities of finding the particles at particular points in space and at particular times. All the basic laws of atomic physics are expressed in terms of these probabilities. We can never predict an atomic event with certainty; we can only say how likely it is to happen, expressed in terms of “probability waves.”


Quantum theory, now, associates the properties of a probability wave with the properties of the corresponding particles in the following way. Where the amplitude of the wave is large, we are likely to find the particle if we look for it; where it is small, we are unlikely to find it. As the amplitude of the wave gives us information about the particle’s position, the information about the particle’s velocity is contained in the wavelength of the wave. The smaller the wavelength, the faster the particle.


A wave that is spread out like the one in our example does not tell us much about the position of the corresponding particle. It can be found anywhere along the wave with the same likelihood. Very often, however, we deal with situations in which the particle’s position is known to some extent, as for example in the description of an electron in an atom. In such a case, the probabilities of finding the particle in various places must be confined to a certain region. Outside this region they must be zero. This can be achieved by a wave pattern like the one in the following diagram, which corresponds to a particle located in the region X.




[image: image]


Figure 2. A wave packet corresponding to a particle located somewhere in the region X.





Such a pattern is called a wave packet. This pattern shows that the particle is located somewhere inside the region X, but it does not allow us to localize it any further. For points inside the region, we can only give the probabilities for the presence of the particle. The length of the wave packet represents therefore an uncertainty in the position of the particle. Regarding the velocity of the particle, the important property of such a wave packet is that it has no definite wavelength; that is, the distances between two successive crests are not equal throughout the pattern.


There is a spread in wavelength, the amount of which depends on the length of the wave packet: the shorter the wave packet, the larger the spread in wavelength. This has nothing to do with quantum theory, but simply follows from the properties of waves. Wave packets do not have a definite wavelength. Quantum theory comes into play when we associate the wavelength with the velocity of the corresponding particle. If the wave packet does not have a well-defined wavelength, the particle does not have a well-defined velocity. This means that there is not only an uncertainty in the particle’s position, corresponding to the length of the wave packet, but also an uncertainty in its velocity, caused by the spread in wavelength.


The two uncertainties are interrelated. The spread in wavelength (i.e., the uncertainty of velocity) depends on the length of the wave packet (i.e., on the uncertainty of position). If we want to localize the particle more precisely—that is, if we want to confine its wave packet to a smaller region—this will result in an increase in the spread of wavelength, and thus in an increase in the uncertainty of the particle’s velocity.


The precise mathematical form of this relation between the uncertainties of position and velocity of a particle is given by Heisenberg’s uncertainty principle. It means that in the subatomic world, we can never know both the position and velocity of a particle with great accuracy. The better we know the position, the hazier will be its velocity, and vice versa. We can decide to undertake a precise measurement of either of the two quantities—but then we will have to remain completely ignorant about the other one.


The relation between the uncertainties of a particle’s position and velocity is not the only form of the uncertainty principle. Similar relations hold between other quantities, for example, between the time an atomic event takes and the energy it involves. Thus the uncertainty principle consists of a whole set of “uncertainty relations.”


It is important to realize that the limitations expressed by these relations are not caused by the imperfection of our measuring techniques, but rather are limitations of principle that are inherent in the atomic reality. If we decide to measure a particle’s position precisely, the particle simply does not have a well-defined velocity, and vice versa.


The uncertainty principle thus measures the extent to which the scientist influences the properties of the observed objects through the decision to measure one property or the other. In atomic physics, the scientist cannot play the role of a detached objective observer but becomes involved in the world he or she observes. Heisenberg’s principle measures this involvement.


On the most fundamental level, Heisenberg’s uncertainty principle is a measure of the unity and interrelatedness of the universe. We have come to realize in modern physics that the material world is not a collection of separate objects but a web of relations between the various parts of a unified whole. Our classical notions, derived from our ordinary experience, are not fully adequate to describe this world. The concept of a distinct particle, for example, is an idealization that has no fundamental significance. When we describe the properties of such an entity in terms of classical concepts—like position, energy, and velocity, for example—we always find pairs of concepts that are interrelated and cannot be defined simultaneously in a precise way. The more we impose the one concept of the physical “object,” the more the other concept becomes uncertain. The precise relation between the two is given by the uncertainty principle.


Like no one else, Werner Heisenberg explored the limits of human imagination, the limits to which our conventional concepts can be stretched, and the extent to which we have to become involved in the world we observe. His greatness was that he not only recognized these limitations and their profound philosophical implications, but was able to stake them out with mathematical clarity and precision.


Notes


This essay first appeared in East West Journal, March 1976, pp. 36–37.


1.Quoted in Schilpp (1949), p. 45.


2.Heisenberg (1958), p. 42.



ESSAY 2|Heisenberg and Tagore


2017


IN 1972, I met Werner Heisenberg, one of the giants of modern physics, whose book Physics and Philosophy had a decisive influence on my thinking. I gave a detailed account of my conversations with Heisenberg and of my personal impressions of him in my book Uncommon Wisdom.1


At that time, I had just begun to work on The Tao of Physics,2 and so I was naturally curious to hear Heisenberg’s thoughts on Eastern philosophy. He told me to my great surprise not only that he had been well aware of the parallels between quantum physics and Eastern thought, but also that his own scientific work had been influenced, at least at the subconscious level, by Indian philosophy. Here is how I recorded that part of our conversation:


In 1929 Heisenberg spent some time in India as the guest of the celebrated Indian poet Rabindranath Tagore, with whom he had long conversations about science and Indian philosophy. This introduction to Indian thought brought Heisenberg great comfort, he told me. He began to see that the recognition of relativity, interconnected-ness, and impermanence as fundamental aspects of physical reality, which had been so difficult for himself and his fellow physicists, was the very basis of the Indian spiritual traditions. “After these conversations with Tagore,” he said, “some of the ideas that had seemed so crazy suddenly made much more sense. That was a great help for me.”3


After the publication of my account, I tried repeatedly, without success, to find an independent confirmation of Heisenberg’s significant meeting with Tagore. I looked through several biographies of Tagore and spoke to Tagore scholars, but I could not find anyone who knew about that meeting. While Tagore’s conversations with Albert Einstein in 1930 are well documented, there seemed to be no record of his meeting with Heisenberg several months earlier. For many years, I felt slightly uncomfortable thinking that my recollection of my conversation with Heisenberg might be the only source of this historical encounter. It was only very recently that a friend of mine, Brazilian historian of science Gustavo Rocha, showed me two sources in which the Heisenberg-Tagore meeting is mentioned. They confirmed my recollection with only minor differences.


In his biography of Werner Heisenberg, physicist Helmut Rechenberg, who was a student of Heisenberg, gives a detailed account of Heisenberg’s 1929 lecture tour around the world, which took him from Germany to the United States, Japan, India, and back to Germany.4


On October 4, 1929, Rechenberg writes, Heisenberg visited the University of Kolkata, where he was received with great honors by the entire faculty, and in the afternoon of that day, he visited Rabindranath Tagore. On the following day, Heisenberg wrote to his parents: “Nachmittags war ich bei dem indischen Dichter Rabindranath Tagore zu Gast” (“In the afternoon, I was the guest of the Indian poet Rabindranath Tagore.”).5


At our meeting in Munich, 43 years later, Heisenberg used very similar words. “In Indien war ich bei Rabindranath Tagore zu Gast,” he told me, “und wir sprachen lange über Wissenschaft und indische Philosophie” (“In India I was the guest of Rabindranath Tagore, and we spoke for a long time about science and Indian philosophy”). At that time, I misinterpreted his words “war ich bei Rabindranath Tagore zu Gast” as meaning that he was a house guest of Tagore and “wir sprachen lange” as meaning that they had several long conversations, instead of just one conversation during a long afternoon.


Another account of the Heisenberg-Tagore meeting is given in the book Rabindranath Tagore: The Myriad-Minded Man by Krishna Dutta and Andrew Robinson.6 “Heisenberg expressed an interest in seeing RT,” the authors write, “and was taken to [Tagore’s villa] by the scientist D. M. Bose, a nephew of J. C. Bose. ‘We left Heisenberg to have a talk with the poet. I do not remember what was the substance of this talk, but Heisenberg was very much impressed by the poet’s illuminatory personality, which reminded him of a prophet of the old days’ (Bose Institute, p. 15).”


The authors then add, “However, according to Heisenberg’s wife (who was not a scientist), ‘my husband was not too much impressed by his [Tagore’s] thoughts. The mixture of eastern and western philosophy in his thoughts did not really convince him’ (Elisabeth Heisenberg to Authors, 3 Oct. 1990).” In my view, Heisenberg may not have been very impressed by Tagore’s remarks right away. But I believe that over the years, he absorbed Tagore’s expositions much more fully and that late in his life, when I met him, he had realized their influence on his thinking.


Indeed, when I sent Heisenberg a copy of my first article about modern physics and Eastern mysticism, titled “The Dance of Shiva: The Hindu View of Matter in the Light of Modern Physics” (essay 4 in this book), he replied, “Haben Sie den besten Dank für die Übersendung Ihrer Arbeit ‘The Dance of Shiva’. Die Verwandtschaft der alten östlichen Lehren mit den philosophischen Konsequenzen der modernen Quantentheorie haben [sic] mich immer wieder fasziniert” (“Many thanks for sending me your paper ‘The Dance of Shiva.’ The kinship between the ancient Eastern teachings and the philosophical consequences of the modern quantum theory have [sic] fascinated me again and again”).7


Heisenberg’s acknowledgment of the parallels between quantum theory and Indian philosophy gave me tremendous moral support while I wrote The Tao of Physics, and I am delighted that I have now finally found confirmation of his historic encounter with Rabindranath Tagore, which he described to me so emphatically during our conversation.


Notes


This essay was originally published on www.fritjofcapra.net/blog, posted July 3, 2017.


1.Capra (1988).


2.Capra (1975).


3.Capra (1988), p. 43.


4.Rechenberg (2009), pp. 797ff.


5.Ibid., p. 808.


6.Dutta and Robinson (1995), footnote, p. 283.


7.Heisenberg (1971).



ESSAY 3|Where Have All the Flowers Gone?


Reflections on the Spirit and Legacy of the Sixties


2002


THE 1960S WERE the period of my life during which I experienced the most profound and most radical personal transformation. For those of us who identify with the cultural and political movements of the sixties, that period represents not so much a decade as a state of consciousness, characterized by transpersonal expansion, the questioning of authority, a sense of empowerment, and the experience of sensuous beauty and community.


This state of consciousness reached well into the seventies. In fact, one could say that the sixties came to an end only in December 1980, with the shot that killed John Lennon. The immense sense of loss felt by so many of us was, to a great extent, about the loss of an era. For a few days after the fatal shooting, we relived the magic of the sixties. We did so in sadness and with tears, but the same feeling of enchantment and community was once again alive. Wherever you went during those few days—in every neighborhood, every city, every country around the world—you heard John Lennon’s music, and the intense idealism that had carried us through the sixties manifested itself once again:


You may say I’m a dreamer,


but I’m not the only one.


I hope some day you’ll join us


and the world will live as one.1


In this essay, I shall try to evoke the spirit of that remarkable period, identify its defining characteristics, and provide an answer to some questions that are often asked nowadays: What happened to the cultural movements of the sixties? What did they achieve, and what, if any, is their legacy?




[image: image]


Figure 3. The author in 1978. Photo: Carolyn Wyndham.





Expansion of Consciousness


The era of the sixties was dominated by an expansion of consciousness in two directions. One movement, in reaction to the increasing materialism and secularism of Western society, embraced a new kind of spirituality akin to the mystical traditions of the East. This involved an expansion of consciousness toward experiences involving non-ordinary modes of awareness, which are traditionally achieved through meditation but may also occur in various other contexts, and which psychologists at the time began to call “transpersonal.” Psychedelic drugs played a significant role in that movement, as did the human-potential movement’s promotion of expanded sensory awareness, expressed in its exhortation, “Get out of your head and into your senses!”


The first expansion of consciousness, then, was a movement beyond materialism and toward a new spirituality, beyond ordinary reality via meditative and psychedelic experiences, and beyond rationality through expanded sensory awareness. The combined effect was a continual sense of magic, awe, and wonder that for many of us will forever be associated with the sixties.


Questioning of Authority


The other movement was an expansion of social consciousness, triggered by a radical questioning of authority. This happened independently in several areas. While the American civil rights movement demanded that Black citizens be included in the political process, the free speech movement at Berkeley and student movements at other universities throughout the United States and Europe demanded the same for students.


In Europe, these movements culminated in the memorable revolt of French university students that is still known simply as “May ’68.” During that time, all research and teaching activities came to a complete halt at most French universities when the students, led by Daniel Cohn-Bendit, extended their critique to society as a whole and sought the solidarity of the French labor movement to change the entire social order. For three weeks, the administrations of Paris and other French cities, public transport, and businesses of every kind were paralyzed by a general strike. In Paris, people spent most of their time discussing politics in the streets, while the students held strategic discussions at the Sorbonne and other universities. In addition, they occupied the Odéon, the spacious theater of the Comédie-Française, and transformed it into a twenty-four-hour “people’s parliament,” where they discussed their stimulating, albeit highly idealistic, visions of a future social order.


The year 1968 was also the year of the so-called Prague Spring, during which Czech citizens, led by Alexander Dubček, questioned the authority of the Soviet regime, which alarmed the Soviet Communist Party to such an extent that a few months later, it crushed the democratization processes initiated in Prague in its brutal invasion of Czechoslovakia.


In the United States, opposition to the Vietnam war became a political rallying point for the student movement and the counterculture. It sparked a huge anti-war movement, which exerted a major influence on the American political scene and led to many memorable events, including the decision by President Johnson not to seek reelection, the turbulent 1968 Democratic Convention in Chicago, the Watergate scandal, and the resignation of President Nixon.


A New Sense of Community


While the civil rights movement questioned the authority of white society and the student movements questioned the authority of their universities on political issues, the women’s movement began to question patriarchal authority, humanistic psychologists undermined the authority of doctors and therapists, and the sexual revolution, triggered by the availability of birth control pills, broke down the puritan attitudes toward sexuality that were typical of American culture.


The radical questioning of authority and the expansion of social and transpersonal consciousness gave rise to a whole new culture—a “counterculture”—that defined itself in opposition to the dominant “straight” culture by embracing a different set of values. The members of this alternative culture, who were called hippies by outsiders but who rarely used that term themselves, were held together by a strong sense of community. To distinguish ourselves from the crew cuts and polyester suits of that era’s business executives, we wore long hair, colorful and individualistic clothes, flowers, beads, and other jewelry. Many of us were vegetarians who often baked our own bread, practiced yoga or some other form of meditation, and learned to work with our hands in various crafts.


Our subculture was immediately identifiable and tightly bound together. It had its own rituals, music, poetry, and literature; a common fascination with spirituality and the occult; and the shared vision of a peaceful and beautiful society. Rock music and psychedelic drugs were powerful bonds that strongly influenced the art and lifestyle of the hippie culture. In addition, the closeness, peacefulness, and trust of the hippie communities were expressed in casual communal nudity and freely shared sexuality. In our homes, we would frequently burn incense and keep little altars with eclectic collections of statues of Indian gods and goddesses, meditating Buddhas, yarrow stalks or coins for consulting the I Ching, and various personal “sacred” objects.


Although different branches of the sixties movement arose independently and often remained distinct movements with little overlap for several years, they eventually became aware of one another, expressed mutual solidarity, and, during the 1970s, merged more or less into a single subculture. By that time, psychedelic drugs, rock music, and hippie fashion had transcended national boundaries and forged strong ties among the international counterculture. Multinational hippie tribes gathered in several countercultural centers—London, Amsterdam, San Francisco, Greenwich Village—as well as in more remote and exotic cities like Marrakech and Kathmandu. These frequent cross-cultural exchanges gave rise to an alternative global awareness long before the onset of economic globalization.


The Sixties’ Music


The zeitgeist of the sixties found expression in many art forms that often involved radical innovations, absorbed various facets of the counterculture, and strengthened the multiple relationships among the international alternative community.


Rock music was the strongest among these artistic bonds. The Beatles broke down the authority of studios and songwriters by writing their own music and lyrics, creating new musical genres, and setting up their own production company. While doing so, they incorporated many facets of the period’s characteristic expansion of consciousness into their songs and lifestyles.


Bob Dylan expressed the spirit of the political protests in powerful poetry and music that became anthems of the sixties. The Rolling Stones represented the counterculture’s irreverence, exuberance, and sexual energy, while San Francisco’s acid rock scene gave expression to its psychedelic experiences.


At the same time, the free jazz of John Coltrane, Ornette Coleman, Sun Ra, Archie Shepp, and others shattered conventional forms of jazz improvisation and gave expression to spirituality, radical political poetry, street theater, and other elements of the counterculture. Like the jazz musicians, classical composers, such as Karlheinz Stockhausen in Germany and John Cage in the United States, broke down conventional musical forms and incorporated into their music much of the sixties’ spontaneity and expanded awareness.


The fascination of the hippies with Indian religious philosophies, art, and culture led to a great popularity of Indian music. Most record collections in those days contained albums of Ravi Shankar, Ali Akbar Khan, and other masters of classical Indian music along with rock and folk music, jazz and blues.


The rock and drug culture of the sixties found its visual expressions in the psychedelic posters of the era’s legendary rock concerts, especially in San Francisco, and in album covers of ever increasing sophistication, which became lasting icons of the sixties’ subculture. Many rock concerts also featured light shows—a novel form of psychedelic art in which images of multicolored, pulsating, and ever changing shapes were projected onto walls and ceilings. Together with the loud rock music, these visual images created highly effective simulations of psychedelic experiences.


New Literary Forms


The main expressions of sixties’ poetry were in the lyrics of rock and folk music. In addition, the “beat poetry” of Allen Ginsberg, Lawrence Ferlinghetti, Gary Snyder, and others, which had originated a decade earlier and shared many characteristics with the sixties’ art forms, remained popular in the counterculture.


One of the major new literary forms was the magical realism of Latin American literature. In their short stories and novels, writers like Jorges Luis Borges and Gabriel García Márquez blended descriptions of realistic scenes with fantastic and dreamlike elements, metaphysical allegories, and mythical images. This was a perfect genre for the counterculture’s fascination with altered states of consciousness and pervasive sense of magic.


In addition to the Latin American magical realism, science fiction, especially the complex series of Dune novels by Frank Herbert, exerted great fascination on the sixties’ youth, as did the fantasy writings of J. R. R. Tolkien and Kurt Vonnegut. Many of us also turned to literary works of the past, such as the romantic novels of Hermann Hesse, in which we saw reflections of our own experiences.


Of equal, if not greater, popularity were the semifictional shamanistic writings of Carlos Castaneda, which satisfied the hippies’ yearning for spirituality and separate realities mediated by psychedelic drugs. In addition, the dramatic encounters between Castandeda and the Yaqui sorcerer Don Juan symbolized in a powerful way the clashes between the rational approach of modern industrial societies and the wisdom of traditional cultures.


Film and the Performing Arts


In the sixties, the performing arts experienced radical innovations that broke every imaginable tradition of theater and dance. In fact, in companies like the Living Theater, the Judson Dance Theater, and the San Francisco Mime Troupe, theater and dance were often fused and combined with other forms of art. The performances involved trained actors and dancers as well as visual artists, musicians, poets, filmmakers, and even members of the audience.


Men and women often enjoyed equal status. Nudity was frequent. Performances, often with strong political content, took place not only in theaters but also in museums, churches, parks, and in the streets. All these elements combined to create the dramatic expansion of experience and strong sense of community that was typical of the counterculture.


Film, too, was an important medium for expressing the zeitgeist of the sixties. Like the performing artists, the sixties’ filmmakers, beginning with the pioneers of the French New Wave cinema, broke with the traditional techniques of their art, introducing multimedia approaches, often abandoning narratives altogether and using their films to give a powerful voice to social critique.


With their innovative styles, these filmmakers expressed many key characteristics of the counterculture. For example, we can find the sixties’ irreverence and political protest in the films of Godard, the questioning of materialism and a pervasive sense of alienation in Antonioni, questioning of the social order and transcendence of ordinary reality in Fellini, the exposure of class hypocrisy in Buñuel, social critique and utopian visions in Kubrick, the breaking down of sexual and gender stereotypes in Warhol, and the portrayal of altered states of consciousness in the works of experimental filmmakers like Kenneth Anger and John Whitney. In addition, the films of these directors are characterized by a strong sense of magical realism.


The Legacy of the Sixties


Many of the cultural expressions that were radical and subversive in the sixties have been accepted by broad segments of mainstream culture during the subsequent three decades. Examples would be the long hair and sixties fashion, the practice of Eastern forms of meditation and spirituality, recreational use of marijuana, increased sexual freedom, rejection of sexual and gender stereotypes, and the use of rock music (and more recently, rap) to express alternative cultural values. All of these were once expressions of the counterculture that were ridiculed, suppressed, and even persecuted by the dominant mainstream society.


Beyond these contemporary expressions of values and esthetics that were shared by the sixties’ counterculture, the most important and enduring legacy of that era has been the creation and subsequent flourishing of a global alternative culture that shares a set of core values. Although many of these values—for example, environmentalism, feminism, gay rights, global justice—were shaped by cultural movements in the seventies, eighties, and nineties, their essential core was first expressed by the sixties’ counterculture. In addition, many of today’s senior progressive political activists, writers, and community leaders trace the roots of their original inspiration back to the sixties.


Green Politics


In the sixties, we questioned the dominant society and lived according to different values, but we did not formulate our critique in a coherent, systematic way. We did have concrete criticisms on single issues, such as the Vietnam war, but we did not develop any comprehensive alternative system of values and ideas. Our critique was based on intuitive feeling; we lived and embodied our protest rather than verbalizing and systematizing it.


The seventies brought consolidation of our views. As the magic of the sixties gradually faded, the initial excitement gave way to a period of focusing, digesting, and integrating. Two new cultural movements—the ecology movement and the feminist movement—emerged during the seventies and together provided the much needed broad framework for our critique and alternative ideas.


The European student movement, which was largely Marxist oriented, was not able to turn its idealistic visions into realities during the sixties. But it kept its social concerns alive during the subsequent decade, while many of its members went through profound personal transformations. Influenced by the two major political themes of the seventies, feminism and ecology, these members of the New Left broadened their horizons without losing their social consciousness. At the end of the decade, many of them became the leaders of transformed socialist parties. In Germany, these “young socialists” formed coalitions with ecologists, feminists, and peace activists, out of which emerged the Green Party—a new political party whose members confidently declared, “We are neither left nor right; we are in front.”


During the 1980s and 1990s, the Green movement became a permanent feature of the European political landscape, and Greens now hold seats in numerous national and regional parliaments around the world. They are the political embodiment of the core values of the sixties.



The End of the Cold War



During the 1970s and 1980s, the American antiwar movement expanded into the anti-nuclear and peace movements, in solidarity with corresponding movements in Europe, especially those in the United Kingdom and West Germany. This, in turn, sparked a powerful peace movement in East Germany, led by the Protestant churches, which maintained regular contacts with the West German peace movement, and in particular with Petra Kelly, the charismatic leader of the German Greens.


When Mikhail Gorbachev came to power in the Soviet Union in 1985, he was well aware of the strength of the Western peace movement and accepted our argument that a nuclear war could not be won and should never be fought. This realization played an important part in Gorbachev’s “new thinking” and his restructuring (perestroika) of the Soviet regime, which would lead, eventually, to the fall of the Berlin Wall, the Velvet Revolution in Czechoslovakia, and the end of Soviet Communism.


All social and political systems are highly nonlinear and do not lend themselves to being analyzed in terms of linear chains of cause and effect. Nevertheless, careful study of our recent history shows that the key ingredient in creating the climate that led to the end of the Cold War was not the hardline strategy of the Reagan administration, as the conservative mythology would have it, but the international peace movement. This movement clearly had its political and cultural roots in the student movements and counterculture of the sixties.


The Information Technology Revolution


The last decade of the 20th century brought a global phenomenon that took most cultural observers by surprise. A new world emerged, shaped by new technologies, new social structures, a new economy, and a new culture. Globalization became the term used to summarize the extraordinary changes and the seemingly irresistible momentum that were now felt by millions of people.


A common characteristic of the multiple aspects of globalization is a global information and communications network based on revolutionary new technologies. The information technology revolution is the result of a complex dynamic of technological and human interactions, which produced synergistic effects in three major areas of electronics—computers, microelectronics, and telecommunications. The key innovations that created the radically new electronic environment of the 1990s all took place 20 years earlier, during the 1970s.


It may be surprising to many that like so many other recent cultural movements, the information technology revolution has important roots in the sixties’ counterculture. It was triggered by a dramatic technological development—a shift from data storage and processing in large, isolated machines to the interactive use of microcomputers and the sharing of computer power in electronic networks. This shift was spearheaded by young technology enthusiasts who embraced many aspects of the counterculture, which was still very much alive at that time.


The first commercially successful microcomputer was built in 1976 by two college dropouts, Steve Wosniak and Steve Jobs, in their now legendary garage in Silicon Valley. These young innovators and others like them brought the irreverent attitudes, freewheeling lifestyles, and strong sense of community they had adopted in the counterculture to their working environments. In doing so, they created the relatively informal, open, decentralized, and cooperative working styles that became characteristic of the new information technologies.


Global Capitalism


However, the ideals of the young technology pioneers of the seventies were not reflected in the new global economy that emerged from the information technology revolution 20 years later. On the contrary, what emerged was a new materialism, excessive corporate greed, and a dramatic rise of unethical behavior among our corporate and political leaders. These harmful and destructive attitudes are direct consequences of a new form of global capitalism, structured largely around electronic networks of financial and informational flows. The so-called global market is a network of machines programmed according to the fundamental principle that profit should take precedence over human rights, democracy, environmental protection, or any other value.


Since the new economy is organized according to this quintessential capitalist principle, it is not surprising that it has produced a multitude of interconnected harmful consequences that are in sharp contradiction to the ideals of the global Green movement: rising social inequality and social exclusion, a breakdown of democracy, more rapid and extensive deterioration of the natural environment, and increasing poverty and alienation. The new global capitalism has threatened and destroyed local communities around the world, and with the pursuit of an ill-conceived biotechnology, it has invaded the sanctity of life by attempting to turn diversity into monoculture, ecology into engineering, and life itself into a commodity.


It has become increasingly clear that global capitalism in its present form is unsustainable and needs to be fundamentally redesigned. Indeed, scholars, community leaders, and grassroots activists around the world are now raising their voices, demanding that we must change the game and suggesting concrete ways of doing so.


The Global Civil Society


At the turn of this century, an impressive global coalition of nongovernmental organizations (NGOs), many of them led by men and women with deep personal roots in the sixties, formed around the core values of human dignity and ecological sustainability. In 1999, hundreds of these grassroots organizations interlinked electronically for several months to prepare for joint protest actions at the meeting of the World Trade Organization (WTO) in Seattle. The Seattle Coalition, as it is now called, was extremely successful in derailing the WTO meeting and in making its views known to the world. Its concerted actions have permanently changed the political climate around the issue of economic globalization.


Since that time, the Seattle Coalition, or global justice movement, has not only organized further protests but has also held several World Social Forum meetings in Porto Alegre, Brazil. At the second of these meetings, the NGOs proposed a set of alternative trade policies, including concrete and radical proposals for restructuring global financial institutions, that would profoundly change the nature of globalization.


The global justice movement exemplifies a new kind of political movement that is typical of our Information Age. Because of their skillful use of the Internet, the NGOs in the coalition are able to network with each other, share information, and mobilize their members with unprecedented speed. As a result, the new global NGOs have emerged as effective political actors who are independent of traditional national or international institutions. They constitute a new kind of global civil society.


This new form of alternative global community, sharing core values and making extensive use of electronic networks in addition to frequent human contacts, is one of the most important legacies of the sixties. If it succeeds in reshaping economic globalization so as to make it compatible with the values of human dignity and ecological sustainability, the dreams of the “sixties revolution” will have been realized:


Imagine no possessions,


I wonder if you can,


no need for greed or hunger,


a brotherhood of man.


Imagine all the people


sharing all the world . . .


You may say I’m a dreamer,


but I’m not the only one.


I hope some day you’ll join us


and the world will live as one.2


Notes


This essay was originally published on www.fritjofcapra.net/blog, posted December 14, 2002.


1.Lennon and Ono (1971).


2.Ibid.
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