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Foreword

By the dawn of the 21st century, humankind has made remarkable strides in unraveling both the secrets of the
minute constituents of matter and the mysteries of colossal galaxies in the vast expanse of the universe. Rapid
advances in the biological sciences, in particular in the fields of molecular biology and genetics, have brought
insights into the working of living organisms and disclosed many secrets of life itself. The mutual interplay of science
and technology has revolutionized our way of living and reduced our planet to a ‘global village’.

Still, as the billions of people across the world are brought ever closer together in a very short span of time by
sweeping changes out of their control, the world has become a stage for ethnic, racial, political, economic, and
ideological conflict, and subject to an ever-deepening anguish and despair.

If we are ever to be free from our present predicament and achieve a peaceful and just global civilization, we need
both a common understanding of our past and a united vision for the future. Such understanding and vision demand
a philosophical basis or worldview that is in agreement with our scientific knowledge and in accordance with the
facts of history and the aspirations and deeper shared experiences of mankind as a whole.

This book is not intended to provide solutions to the ever-compounding problems of today’s world. It aims, rather,
to present a conceptual view of the world that can reconcile science with our intuitive perceptions, and with the
many inner convictions of the diverse peoples of the world. It is hoped that this conceptual worldview may help to
narrow some of the ideological differences that have polarized our world today and kept us from achieving a
peaceful global society.

Rejecting the notion of a static world and acknowledging evolutionary change as a fundamental reality, both of
objective existence and subjective experience, is the first step on this path. Just as an understanding of the processes
of growth and the stages of maturity in a child enable educators to assist the child in achieving his or her inherent
potential, an appreciation of the inherent potential for development and transformation in our world and of the



processes of evolutionary change, may allow us to align our actions with the dynamics of such changes and to even
influence their course.

The evolutionary nature of our world can best be understood by studying the history of events that have
transformed the simple original primordial matter at the presumed inception of the universe into present-day
complex structures manifesting consciousness and life. The stages of this transformation include the emergence of
elementary particles and atomic structures, the formation and evolution of galaxies and stellar systems, the creation
and geological evolution of our planet, the biochemical and biological evolution of living species, the emergence of
consciousness and intelligence in man, and the development and progress of science, philosophy and religion.

Although seemingly different, all these processes or ‘evolutionary pathways’ have many shared characteristics
and can be viewed as subsystems of a colossal, integrated and ‘unfolding’ structure that is the ‘universe’ itself - a
theme that this book aims to explore.

Rafie Mavaddat (Initial version 2009 - Present version 2024)
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Part I: An Unfolding Universe




1. Introduction

Recent strides in the fields of physical, biological, and social sciences have led to the emergence of new paradigms
for describing our universe. These paradigms supersede simplistic mechanical models that view the universe as the
perpetual, aimless, deterministic motion of matter in space and time, and the appearance of living organisms as
incidental anomaly. Instead, the universe can now be viewed as more akin to a complex, information-rich, organic
structure that is in continuous dynamic change and goal-driven transformation.

Evolutionary changes have caused the conversion of an undifferentiated primordial matter originating in the very
early universe into numerous and diversified complex systems of inanimate structures and living organisms.! Each
of these systems whether galactic, stellar, planetary, biochemical, biological or social, has gone through dynamic
changes and followed its own evolutionary path of development. These pathways and processes of evolutionary
change, though diverse and seemingly disparate, have shared characteristics and an inherent coherence between
them.2 The universe can indeed be viewed as a hierarchy of interrelated and interconnected complex evolving
systems. As such, it may be even proposed that the many stages of physical, biological, and social evolution, are
different phases of a colossal, intricate, and integrated evolutionary process, which is the universe itself.

The edifice of science

In its search for a simple, elegant, and unified explanation of the diverse and complex systems and processes in the
universe, humankind has constructed the edifice of science. The first premise of science is that our observations of
nature are manifestations of underlying universal laws. These universal laws of nature, it is generally assumed, are
invariant over both space and time - they are as equally applicable to distant galaxies formed billions of years ago,
as to our planet today.

1 The use of the term ‘evolution’ here signifies changes in a broadly discernible direction and not the specific usage of the word in
biological evolution of living forms, as proposed by Darwinian evolutionary theory.
2 See Appendix A9 for the shared characteristics of the evolutionary systems.
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As science progresses, it attempts to cast the laws of nature into more comprehensive and concise schemes,
unifying past theories and propositions. Maxwell's integration of the laws of electricity and magnetism into an
elegant mathematical formulation of the ‘electromagnetic theory’ is a notable example of such unification.! There
have also been attempts to construct similar unifying theories in relation to the known four forces of nature, namely
the electromagnetic, weak and strong nuclear forces, and gravitation.?2 A unified theory gives a comprehensive
explanation and formulation to the seemingly disjointed and incoherent observations of nature.

Another premise of science is that nature can be understood through a ‘reductionist’ approach or “attempt to
explain a complex set of facts, entities, phenomena, or structures by another simpler set’.3 Reductionism is of two
types, either a description of an object or entity by its constituent parts or alternatively by lower ‘levels’ of
description. A car can be described by separate components - its engine, chassis, wheels, and electrical circuitry, and
then again by the components of each part. Similarly, to understand the human body, scientists have studied and
described separately the brain, heart, lung, and other bodily organs, and in turn, examined each organ’s cellular
structure, the chemical composition of each cell, the molecular structure of the constituent chemical compounds,
atomic configuration of each molecule, all the way to the elementary particles within each atom.* Indeed man has
been successful in shredding the stuff of matter into numerous pieces: electron, muon, tau, quark, lambda, sigma, xi,
pion, kaon and a host of other particles.

Alternatively, the reduction of a complex entity by ‘lower levels’ of description would be to say, for example, that
a human bad behavior can be described in terms of the study of contributing societal factors, or by an individual’s
abnormal psychology. Or further, it can be attributed to altered neural activity of the brain as seen by
Electroencephalogram (EEG) of the brain. Or still at a ‘lower level’, as a change in brain neurochemicals.

1 The electromagnetic theory in physics describes the interaction of electricity and magnetism, and electromagnetic wave generation
and propagation - see Appendix 5.

2 See Appendix 5 for a description of the four forces of nature. For further discussion, see also: [Brian Greene, p.129, The Elegant
Universe, W.W. Norton & Company, 1999]

3 Definition of reductionism according to The Free Dictionary by Farlex.

4 See: [The limits of reductionism in biology, Novartis Foundation Symposium 213, John Wiley & Sons, 1998]
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Though important in understanding the detailed functioning of our world, the complex processes at work in our
universe cannot be adequately explained through reductionism. The inadequacy of reductionism as an approach to
fully describing nature can again be demonstrated by simple analogy. The color, fragrance, and inherent beauty of
a flower cannot be described by its constituent parts, regardless of the number of smaller pieces into which it is
dissected. Similarly, a grand symphony is the harmonious integration of many musical instruments, far different
from playing each instrument separately. Indeed, the combination and arrangement of the elementary parts of a
complex system ‘create’ or ‘reveal’ a new reality, distinctly different from its component parts.

Thus, detailed knowledge of the constituents of a complex phenomenon or entity or its description by ‘lower
levels’ of representation, though important, are inadequate in describing it fully, nor can they predict its
functionality, or current or ultimate purpose.

The universe as a colossal complex system

To understand a complex system, we must consider its substance, form and function, as well as its evolution to its
present state and its potential future developmental pathway. The universe itself can be considered as a colossal
complex system. Understanding the stages of its evolution helps us not only to gain a better perspective of its current
condition, but also an appreciation of our own place within the scheme of existence.

Consider the odyssey of a single minute particle, a constituent of the primeval fireball at the beginning of the
universe which has travelled for over 13 billion years to become a part of the neuron of a human brain. We may try
to envisage some of its journey - separated by colossal distances and eons of time - through the initial plasma of
electrons and ions in the early universe and the expanse of hydrogen gas clouds. We may see it travelling on as part
of a massive ‘pro-galactic’ formation; a spiral galaxy; a new star formation; a broiling star; post-supernova inter-
stellar space; the sun's nebula; a molten planet in formation; the crust of the Earth; a forming inorganic molecule;
organic matter; molecules in a pre-biotic state as precursors of the origin of life; a living cell; tissues inside the
organisms; human zygote; and the mass of a developing embryo’s brain. These are but some of the many pathways
that this minute primordial matter may have taken on its journey to becoming a part of the human brain. Now at
last upon combining with billions of other particles similarly on their travels through space and time, it is engaged
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in intellectual activity and in the complex process of manifesting self-awareness, perception and cognition, thus
unfolding the potentialities inherent within it from the moment of its inception from the presumed beginning of
time. Indeed, viewing the universe from such a perspective allows us to see it as a magnificent unfolding
evolutionary process and ourselves, including our human intellectual, social, and spiritual development, as its
integral part.
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2. A review of evolutionary processes

[t is an immense credit to the human intellect that it has uncovered the many well-guarded secrets of nature and
exposed, even though in the form of a rudimentary sketch, chronological events in the evolution of the universe
stretching back billions of years in the past. The enormity of events that have transpired since the ‘birth’ of the
universe, and which have resulted in the transformation of an amorphous primordial matter to its present day state
of complex and diversified systems, both inanimate and living, is indeed astounding.

The question of whether our physical universe had a distinct beginning and was significantly different from its
present state remained controversial for many centuries. Indeed, two opposing ‘steady state’ and ‘evolutionary’
views of the universe, were in contention well into the twentieth century.!l In a ‘steady-state’ universe, the
‘cosmological principle’, of the ‘large-scale uniformity’ of space that it is homogeneous over large distances and the
same in every observed direction, is said to extend to the domain of time as the ‘Perfect Cosmological Principle’.2
The latter proposes that over time, the basic configuration of the universe has remained unchanged.? However in
1929, Edwin Hubble observed the ‘redshift’ of distant galaxies, and suggested that the cosmic expansion of space
and the divergence of galaxies may be producing a shift in their radiation spectra.* A direct outcome of this theory
was the notion that the universe had begun from a highly dense state and had expanded to the present mostly void
cosmos. The expansion of the universe, according to the basic laws of physics, would also necessitate its gradual
cooling, predicting an initial state of very high temperatures. As the concept of a vastly different physical condition
in the early, as compared to the present-day universe became increasingly favored by cosmologists, the notion of a
static or ‘steady state’ universe was discarded in favor of an ‘evolutionary cosmological view'.

1 For the birth and expansion of the universe see Appendix Al.

2 See: [Alan H. Guth, p38 and p57, The inflationary universe, Jonathan Cape, 1997]

3In 1917, in order to maintain the idea of the universe as being in a ‘steady state’, Albert Einstein introduced the ‘cosmological constant’
in his ‘field equation’ derived from the ‘General Theory of Relativity’.

4 See Appendix A5 for a more detailed explanation of the ‘redshift’.
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Cosmic evolution and the formation of galaxies and stars

In an ‘evolutionary cosmological view’, following the initial inflationary expansion of the universe, elementary
constituents of matter condensed from an amorphous, undifferentiated state.! Accordingly, in the first few minutes
of the birth of our physical universe, hydrogen and helium ions were synthesized, while non-ionized neutral atoms
formed over a period of several hundred thousand years. During this ‘de-coupling period’, the universe expanded
and cooled and scattered clouds of hydrogen and helium gradually formed. The universe, initially dominated by
nearly uniform radiation and opaque, became transparent. The fragmented scattered clouds composed of mostly
hydrogen, eventually became the seeds of future galaxies, stars and planets.

The formation of the Earth and other planetary systems

Itis believed that planets in our solar system originated as a part of a solar nebula, a massive collection of gas clouds
that were the origin of the sun itself. The Planet Earth was formed by the collision and accretion of gas and dust
particles within the nebula that constitute the solar system. Initially the Planet reached a molten state, but then
cooled to form the inner and outer cores, mantle, and crust of the Earth. The sea and land masses of the Earth’s crust
reshaped and transformed, eventually producing the present oceans and continents of the world.

Elsewhere outside the solar system, numerous other planets were formed as a part of their own stellar systems.
Planets contain the chemical elements successively synthesized inside stars by complex nuclear reactions and which
are scattered throughout space in the form of ‘supernova’ explosions.2

The evolution of life on Earth

The proposed processes underlying the geological formation of the Earth are now generally agreed. The origins of
life on Earth are, however, less well understood and largely hypothetical.3 The transition of non-living matter to

1 See Appendix A1l for the relevant theory related to the birth of the universe and formation of galaxies.
2 See Appendix A1 for supernova explosion of stars.
3 See Appendix A2 for more information on the geological and biological evolution on the Planet Earth.
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living organisms capable of metabolism, growth and reproduction is a subject of intense scientific investigation and
debate. Differentiation between what consists of ‘non-living’ and ‘living’ is a matter of definition, with considerable
ambiguity in the demarcation between the two. It is believed that ‘pre-biotic’ complex chains of organic molecules
that replicate and make copies of themselves may have emerged via a process of self-organization from simpler
molecules.!

Replicating complex chains of organic molecules may have been the precursors of early ‘single-celled’ organisms.
Symbiosis, or the mutually advantageous association of undifferentiated cells, could have brought into being cells
that had parts, or ‘organelles’ specializing in particular cell functions. Unicellular organisms then led to multi-
cellular organisms finally leading to organisms with differentiated organs. As described by the theory of biological
evolution, such living forms then multiplied and diversified.

Biological evolution is defined as a process of variation and diversification of living forms. As a scientific theory,
Charles Darwin’s postulate of evolution as chance variations in progeny or offspring, with the natural selection of
the fittest in adapting to the environment, has much confirming evidence.2 However, the mechanisms by which
variations in progeny occur were only understood after Gregor Mendel’s account of his principles of inheritance,
and the progress of the science of genetics. Current ‘Neo-Darwinian’ theory, a synthesis of Mendelian genetics and
random genetic mutation with subsequent natural selection, claims to present a general explanation for the gradual
adaptation and evolution of all living organisms on the Planet.3

Whether the present theory of evolution as it stands can alone adequately explain the development of life forms
on Earth, without other contributing factors, is a matter of debate. There indeed remains a lack of sufficient
paleontological evidence linking the transition from one major species to another. Thus ‘macro-evolution’, as

1 For self-organization and emergence of order in ‘open dynamical systems’, see Appendix A9.

2 Besides natural selection there are at least two other alternative mechanisms for proposed evolutionary change, known as neutral
drift and molecular drive. See: [Marcello Barbieri, The organic codes: An introduction to semantic biology, Cambridge University
Press, 2003]

3 See Appendix A8 for a further description of ‘Darwinian’ and ‘Neo-Darwinian’ evolution.
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opposed to incremental transitions or ‘microevolution’ for which there is abundant observational confirmation, has
remained to some degree controversial. Nevertheless, many biologists today believe that the theory of evolution
applies to both micro - and macroevolution and that all life forms on Earth have stemmed from a single initial living
form. As with all aspects of science, however, there is never a last word and future refinements or even major
changes to the theory of evolution are not improbable.!

Evolutionary processes operating over eons of time have brought about great biodiversity on the Planet with the
development of numerous species including bacteria, algae, fungi, plants, and animals such as amphibians, fish, birds
and mammals, each with their own unique form and pattern of behavior, some living in solitude and others
frequently in colonies of various sizes.2 The latter have often patterned themselves in complex but harmonious
orders with great organization and efficiency. Living organisms and their environments have formed a slowly
evolving hierarchy of highly complex and refined ecosystems.3

The evolution of the human species - cognitive and social evolution

The general scheme of biological evolution is also applicable to the evolution of human beings. The actual sequence
of evolution of the human species is, however, still ambiguous. ‘Cro-Magnon man’, the most recent Hominin is direct
ancestor or very close relative to humans, lived between 40 to 10 thousand years ago in Europe and was biologically
identical to Homo Sapiens Sapiens, the present-day human species. Neanderthals lived prior to that between 100 to
35 thousand years ago, and were considered a different species from modern humans, although there is some
indication that there may have been some inter-breeding between the two. Hominin fossil records extend back
several million years, indicating the development of bipedalism and an increase in brain size in the course of the
evolution of man.#

1 “The debate will continue as long as we are curious about our origins and our relationship to the rest of living world.” See: [Neil A
Campbell, page 497, Biology (third edition), The Benjamin/ Cummings Publishing Company, 1993]

2 For taxonomy (classification) of living organisms on Earth see Appendix A2.

3 See Appendix A8 for further discussion regarding ecosystems.

4 See Appendix A2 for a further discussion on the evolution of the human species.
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Human evolution has, however, in addition to physical changes over the years, taken a unique path to that of other
animate beings, with the development of cognitive processes and conscious self-awareness in man. These additional
changes appear to have been largely independent of many biological evolutionary forces. Attributes that appear
unique to humans, such as higher levels of consciousness, cognition, self-awareness, knowledge, and ability to
understand the external world, do not necessarily evolve by random mutation and selection associated with
biological evolution. In higher forms of life, biological changes most often occur in time scales of hundreds of
thousands and even millions of years. In contrast, cognitive and social evolutionary change in the human species
has taken place at an astonishingly rapid pace, over a millennium or centuries, sometimes even a generation. Human
social evolution is brought about by the extension of human experience, knowledge, and technology in one
generation and transmission of these acquired characteristics to the next by education and by the cultural milieu.

Humanity has come a long way from its prehistoric hunter-gatherer mode of life. Current urban living is
dominated by high-tech gadgetry, instant communication, and access to an almost infinite flow of information.
Successive integration of human communities has led to the progress of human society from tribes to villages, to
cities and nation states, even to major civilizations spreading across vast regions of the Planet and is now on the
verge of becoming an integrated global entity.1

Evolution of scientific thought

Parallel with human cognitive and social development scientific, ideological, and philosophical thought of the
human species has evolved over the centuries.23 Scientific theories have been modified, and in some cases discarded
and replaced by new theories and scientific perspectives.

The earliest scientific enquiries dealt with the dynamic states of material substances and introduced the concepts
of speed, mass, and force. Newton’s laws of mechanics, formulated towards the end of the seventeenth century

1 See Appendix A3 for social development and the rise of human civilizations
2 See Appendix A5 for a more detailed description of the evolution of scientific thought.
3 See Appendix A4 for development of philosophical and religious thought.
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described the relationship between these parameters. While Newton's laws apply to all objects whether terrestrial
or extraterrestrial, exceptions to these laws were found in masses travelling with velocities comparable to that of
the speed of light. The inadequacy of Newton’s laws of mechanics at velocities comparable to the speed of light, led
to the introduction of the ‘Special Theory of Relativity’ by Albert Einstein in 1905.1 Similarly, Newton’s laws of
motion did not adequately describe the movement of particles at atomic scale. The development of ‘quantum
mechanics’ in the early twentieth century overcame many of the anomalies in the description of the motion of
elementary particles made by classical mechanics.2

A further milestone in the progress of science was the discovery of electricity and magnetism. Static electricity
and magnetism were known to ancient civilizations. In the first half of the nineteenth century, it was established
that moving or time-varying charges produce magnetism and similarly that moving magnets produce electrical
currents in closed wires. This led James Clerk Maxwell to the concept of the electromagnetic field and his
formulation of the well-known ‘electromagnetic field equations’. Maxwell’s electromagnetic field theory showed the
possibility of the generation and subsequent propagation of electromagnetic waves by electric and magnetic fields
changing with time. The generated electromagnetic wave was noted to travel at the speed of light and hence the
nature of light as electromagnetic wave propagation was established. Later after the advent of quantum mechanics,
it was recognized that light in fact has the dual nature of particle (known as a photon of light) and wave.

The nature of matter itself has been a subject of speculation for thousands of years. An atomic basis for matter
was in fact first proposed in ancient times. In the early twentieth century, Niels Bohr introduced the model of an
atom with a central nucleus and several orbiting electrons. It was later realized that the nucleus itself consists of
‘protons’ with a positive charge and ‘neutrons’ that are charge neutral. Both protons and neutrons themselves are
composed of ‘quarks’ held together by nuclear forces. Subsequently the orbits of electrons around the nucleus were
found to conform to the quantum mechanical ‘states’ of the electrons within the atom. Numerous other elementary
particles have also been discovered in ‘particle accelerators’, where particles are accelerated to extremely high

1 See Appendix A5 for a description of the ‘Special Theory of Relativity’.
2 See Appendix A5 for further discussion of ‘Quantum Mechanics’.
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speeds and forced to collide. Many of these particles degenerate into other elementary particles in small fractions
of a second.

In parallel with the advancement of physical sciences, the last few decades have seen an explosion in knowledge
about living systems and biological processes such as developments in the areas of molecular biology, biophysics,
and mathematical modeling of biological systems. Recent scientific enquiries have led to the discovery of multitudes
of novel genes and the appreciation of their intimate structures, as well as knowledge of proteins and protein-
protein interactions and biochemical pathways. Great strides have also been made in describing the architecture of
the human genome including the structure, content, and organization of human genes. Findings of the ‘Human
Genome Project’ have great potential to benefit mankind, including in treating a range of genetic conditions through
gene therapies.

The development of ideological, philosophical, and religious thought

Other evolutionary processes at work in human society include the evolution of philosophical and religious thought,
as well as human social organization and culture. Philosophical thoughts, ideologies and general perceptions of
reality have changed from century to century. The inward experience of aesthetics and its outward expression in
literature, music and arts have similarly gone through many historical changes. Evolution is also seen in the
‘spiritual’ state of humanity. Spirituality may be defined as an inward state as faith, assurance, detachment,
contentment, and inner tranquility and in its outward expression as kindness, selflessness and philanthropic and
altruistic deeds, commonly defined, promoted and nurtured through the major world religions. Although ‘spiritual’
principles promoted by the diverse religions could be said to be in essence both similar and eternal, their emphasis
and applications have undergone change and transformation during the course of history.

The social, intellectual, and spiritual state of humankind has indeed undergone many evolutionary changes that
are in no way less significant than those that have occurred in the processes of physical and biological evolution,
just as the intellectual and social maturity of an individual are no less important than his or her physical maturity.
Physical evolution can be viewed as a preliminary stage for the subsequent evolution of humanity in intellectual,
social, and spiritual dimensions. The emergence of consciousness and intelligence, which are the outcome of a
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hierarchy of evolutionary changes, can be viewed as integral parts of the universal evolutionary process. As part of
this evolving process, our perception of the universe is itself subject to change and evolutionary transformation.
Such change in our understanding is driven by the interplay of our objective inquiry, as per the scientific quest, and
our subjective experience as reflected in the development of the arts, literature, and culture. Thus, the paradigm of
an evolutionary universe encompasses both the universe ‘within’ and the universe ‘without’.

Unfolding of human spiritual, intellectual
and artistic potentials

Evolution of human consciousness,
knowledge and perceptions

Biological and social evolution of human
species

Geological, biochemical, biological
evolution of the Planet

Stellar formations and the appearance of
planetary systems

Formation of galactic structures

. . &
Nucleosynthesis of hydrogen and helium
from primordial elementary particles

Summary of cosmic evolutionary processes | Cosmic evolution and the analogy of seed
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3. Advancement in science and our conceptual worldview

Science has undeniably had an immense influence on our understanding of the world and on our philosophy of life.
The knowledge that the Earth is one planet amongst countless other planetary systems in an evolving universe with
a time of birth and a potential thermodynamic death, compared to the previously accepted geocentric model of the
Planet in a universe that remains forever in the same configuration, leads us to a significantly different philosophical
perception of our world. Similarly, the scientific evidence suggesting the gradual evolution of living species over
millions of years, as compared with the belief that all creatures have come into being in their present form, gives us
a different perspective of life in general, and of our own existence in particular. To form a modern ‘worldview’, it is
therefore important to examine the philosophical implications of contemporary scientific theories.

Modern physics

Our understanding of the world has changed dramatically through significant advances made in the field of modern
physics. Our commonly perceived view of nature has been that material objects exist at certain points in space and
time, implying that these are separate immutable entities. In this view, any change in the form or position of an
object is the result of an external force exerted on the object in its immediate proximity. However, the observation
that force can act from a distance on a material object, such as the Earth’s gravity acting on terrestrial bodies, has
introduced the concept of ‘action at a distance’ or that of the ‘field’. In this paradigm, specific ‘fields’ such as the
‘gravitational field’ permeate the space in their vicinity and influence the motion of physical objects by their
presence.

In addition suggestions made in modern physics such as of time being a fourth dimension in a spacetime
continuum, and propositions of ‘space contraction’ and ‘time dilation’ as predicted by ‘special relativity’ and warping
of spacetime in the presence of matter as proposed by ‘general relativity’, all undermine the notion of space and
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time as distinct realities independent of both matter and the observer.! At the same time, ‘quantum theory’ has
redefined the concept of an elementary particle from a concrete and localized entity to an elusive reality that can
only be described by a mathematical ‘wave function’ from which the probabilities of the presence of a particle in a
small region of space and interval of time can be derived. Hence the simplistic, ‘commonsense’ view of the physical
world as a collection of innumerable rigid isolated particles of matter filling regions of otherwise empty space and
moving with the flow of time in their own particular domain, upheld for many centuries, has now been discarded.

Modern biology

The study of living cells, especially at the molecular level and the discovery of DNA - double helix deoxyribonucleic
acid - and the deciphering its genetic code, have opened a window to a vista of incredible complexity and
magnificence in living organisms. The division of science into physical and biological sciences is a human construct
and does not correspond to the reality of nature. Nonetheless, in many instances it is convenient to maintain such a
separation, distinguishing living organisms from non-living in their incredible complexity and in the information
content of their genetic code.

Animate biological systems ingeniously use the simple basic laws of physics and chemistry but with much detail
and sophistication to carry out functions that appear to have a sense of direction and over-riding ‘purpose’. For
example, multitudes of ‘mindless’ molecules co-operate to form and sustain a living cell, and ‘mindless’ cells’ work
together, with ‘ingenuity’, to create an organism.

Modern biology has enabled us to increasingly see a living organism as a dynamic system. Even at the level of cells
and ‘organelles’3 there is movement, from ‘Brownian motion’, the random motion of particles in a fluid, to the
directional movement mediated by specialized ‘cytoskeletal motors’.# Cells roll to their destination, are swept away
by mechanical flow or summoned by alluring chemicals or adhesion molecules. They meet and greet one another.

1 For an explanation of space contraction and time dilation, and the warping of space-time in the presence of matter, see Appendix A5.
2 For the discussion of wave function and different interpretations of quantum mechanics see Appendix A5.

3 Subunits of a cell specialized in specific functions within a cell.

4 Cytoskeleton in a cell is a structure responsible for mobility of the cell and its organelles.
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Molecules in cells recognize their partners through structural complementarity, and their encounters create
overwhelming cascades, bringing together other molecules, with dramatic biochemical consequences.

A remarkable biological phenomenon is the development of the one-celled embryo into the large multi-cellular,
multi-system organism of the fetus. A single cell divides and differentiates into various tissues and organs of the
organism, predominantly due to the control of gene expression in ‘daughter’ cells created by an initial cell division.
A concentration gradient of chemicals produced in one cell has differential effects on surrounding cells, switching
on and off various genes and leading to the production of different proteins in differing cells, thus delineating new
types of cells. Positive feedback loops enable gene regulatory proteins to perpetuate their own synthesis, so that the
cell type is sustained. Negative feedback loops with programmed delays create a ‘cell clock’, which controls the
timing of events. As the embryo grows, cell death occurs in just the right areas and at the right time for example to
form fingers out of an amorphous mass of tissue and so make up a hand. The successive events involved in
embryogenesis are finely timed, precise, and directional, with a high degree of complexity and perfection.

Hence contemporary biology has revealed the complexity and intimate interaction and coordination of numerous
biological processes and pathways within a living organism and within its environment.

Unifying scientific theories

Scientists have throughout history sought to develop unifying theories for systems that describe natural
phenomena. Chemical, mechanical, electromagnetic, heat and many other forms of energy can be converted from
one form to another. Hence, the concept of energy unifies many aspects of physics. Likewise, electricity and
magnetism have found a unified description in electromagnetic theory, and with light as electro-magnetic wave
propagation. Descriptions of space and time in the single framework of spacetime, and of the equivalence of mass
and energy, have come about through further understanding from the ‘special theory of relativity’. Quantum
mechanics provide a common description for many diverse phenomena such as the quantum basis of chemical
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reactions at the atomic level, orbits of electrons around the nucleus and so-called ‘blackbody’ radiation,
electromagnetic radiation from a body in thermodynamic equilibrium.!

Presently, physicists are attempting to find common descriptions for the well-known four forces of nature, with
string theories claiming some success., String theories envisage elementary particles as open or closed ‘strings’
rather than as singular points. Similarly, the theory of evolution in biology has given us a unified view of the
development of the countless numbers of living forms. So-called ‘modern syntheses’ also unify genetics,
paleontology, and systematics.?

In time, a greater understanding of the chains of replicating molecules in ‘pre-biotic’ states, the early deoxy
ribonucleic acid (DNA), riboxy nucleic acid (RNA)3, and the appearance of the first simple living cells, could solve
the mystery of the transition from ‘non-living’ to ‘living’ and further unify the fields of physics and biology. The
concept of an unfolding universe is in itself a unifying proposition since it brings together our understanding of
inanimate physical processes in the universe and the biological processes seen in living organisms, into a single
universal scheme of evolving systems.

Some claim that man will one day formulate a "theory of everything’, explaining all observed physical and
potentially all biological phenomena. Any attempt, however, to express the underlying order of nature as a unified
theorem requires a partial recasting of past scientific notions and a departure from subjective experience. A change
of color from red to blue, perceived by our senses, is explained by science as a reduction in the wavelength of
electromagnetic waves — a concept alien to sense perception. Proposed string theories are set in abstract dimensions
beyond the realm of our immediate experience. It is a fact that any scientific description of external reality is
ultimately related to human experience. For instance, with no sense perception of light or sound, there would be no
science of optics or acoustics. But as man delves deeper into these realities, the correspondence between the
description of external reality and human experience becomes increasingly more obscure and indirect. Ultimately,

1 For definition of blackbody radiation see Appendix A5.
2 Systematics is a branch of biological science that studies the how each species is related to other species through time.
3 Ribonucleic acid (RNA) is a large organic molecule that carries genetic information for protein synthesis.
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it may require an abstraction beyond the perception of the human mind to describe the totality of the universe in
one unified theorem.

Any claim that science could, now or in centuries to come, explain in full all observed phenomena, including that
of human perception and behavior, should indeed be viewed with great skepticism. The human mind is an outcome,
a part, or a subset of nature. It is difficult to conceive that a part will ever be able to comprehend the whole. Nature
cannot be defined or confined to what is sensed or perceived by our physical senses or mental perceptions. Science
is a voyager in a limitless space that encounters new horizons as it navigates and explores its frontiers and pushes
the boundaries of understanding. The frontier of the human mind itself is a vast unknown territory, which science
has only just begun to explore.l

A new vision of reality

We can therefore conclude that the workings of the universe are far more profound and complex and abstracted
from our ‘commonsense’ view, than we may have ever imagined. The perplexing worlds of special and general
relativity and of quantum mechanics of modern physics have bewildered even the most intelligent minds and are
testimonies to the profound structure of our universe. Modern biology has in turn shown the incredible complexity
of all life forms. The physics and biology of today have indeed revealed two extremes of simplicity and complexity
respectively in our world. While the theories of physics have shown that the workings of nature are based on
intrinsically simple natural laws, current biology has revealed the extent of its complexity for instance in the human
brain. The contemplation of the intricacy required for some fundamental simple laws to manifest, in stages, a
universe as expansive and complex as we observe today, should indeed bewilder every philosophical and thinking

1‘In the last decades tremendous progress has been gained in neuroscience in terms of the understanding of the function of the brain
in integrating different sensory inputs such as the shape and color of an object, to form a coherent whole. At a different level, however,
the question of how these physical neural activities is raised to the level of consciousness, remains as obscure as ever’. For a discussion
on this, see: [Robert Lanza with Bob Berman, p173, Biocentrism, BenBella Books, 2009]
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mind. The contemporary findings of science have therefore given us a new vision of reality, a glimpse into the
workings of an elegant universe never previously imagined.!

1 To feel the grandeur and the elegance of the universe, see: [Brian Greene, The Elegant Universe, W. W. Norton, 1999]
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4. Systems and processes in an unfolding universe

Examination of the evolutionary processes that have taken place in the past, together with the study of modern
physics and biology, leads us to a view of our world as a hierarchy of coherent, integrated, evolving systems and
processes, the study of which can operate at one of two levels of scientific inquiry. At a more fundamental level,
scientific inquiry seeks to understand the basic laws of nature, for example the laws of mechanics, electricity or
magnetism. However, at the level of systems and processes, without invoking any new laws of nature, science
examines the actions of a collection of particles or components. For example, thermodynamics and fluid mechanics
are two important branches of science that consider the collective effect of large numbers of molecules in producing
respectively thermal effects and fluid motion.

A set of components that collectively produce one or a number of specific outcomes is called a system. Many
branches of science including computer science, robotics, biology, economics, and many others deal with the study
of systems. A system can be an artificial one produced for a particular application such as in communication or
robotics. There are also abundant natural systems such as galactic, stellar, planetary, and terrestrial systems. In
addition to these inanimate systems, numerous living organisms operate as animate systems.

Natural systems are interconnected and interact in a congruent and cohesive mode. Each system itself is a
subsystem of a yet larger system that fulfills a specific function or goal and at the same time contributes to the
functionality and integrity of the system as a whole.

In complex systems, there are many levels of organization. For example, an ecosystem contains a number of
colonies of different species, each containing hundreds of individual organisms. Each complex living organism has
several organs, each with numerous cells. Each cell has several organelles containing a host of complex molecules,
each containing large chains of atomic elements. From an opposite perspective, we can view the organizational
hierarchy that starts with sub-atomic particles, atoms, and molecules, as widening to sub-cellular organelles to cell
units, to specialized organs and individual organisms, ultimately to include the whole cosmos.
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Common features of systems and processes

Numerous examples demonstrate the difference between the ‘emergent’ attributes of a system and the
characteristics of its subsystems. A piece of music differs from the musical instrument that has produced it, the
meaning of a word from its composition of letters, and the end product of a factory from its machinery.

Another shared aspect of many complex systems is their ability to adjust to varying conditions while maintaining
their operational integrity. Several kinds of feedback mechanisms often maintain equilibrium and stability in a
system, whether they be artificial and natural inanimate or living systems.! In a star, radiation pressure and the
counter effects of gravitation produce a negative feedback mechanism, maintaining the star in a stable condition for
billions of years.

In living organisms, body temperature, heartbeat and sleep cycle and practically every aspect of biological life, is
controlled by a feedback mechanism. Similar feedback can be seen in social and economic systems, such as the
automatic adjustment of commodity prices by changes in supply and demand. However, in spite of elaborate
‘negative feedback’ mechanisms, change and instability frequently can come about in a system with time, either
from internal or external influences. If these changes are significant, the system will cease to exist in its original
configuration. For example, there is the collapse of stellar systems, the death of living organisms and the extinction
of species. Incremental changes or perturbations, on the other hand, can make the system leap from one ‘quasi-
stable’ condition to another, as in the case of biological evolution.

In a system, the relation between input and output parameters can be either ‘linear’ or ‘non-linear’. In contrast to
a ‘linear’ system, a system is ‘non-linear’ if the changes in system output are not proportional to the changes in the
system input. If you work twice as hard, you may not double your income. System ‘non-linearity’ is a reason for the
emergence of many complex natural systems and processes. For instance, the laminar flow of water has a simple
form, but ‘non-linearity’ in the dynamics of the fluid may lead to turbulence, thus creating infinite configurations of
vortex flow.2

1 See Appendix A6 for general complex inanimate systems and A7 for man-made systems.
2 See Appendix A9

27



‘Chaos’ refers to the dynamic outcome of complex systems which, due to extreme sensitivity to small parameter
changes, become highly unpredictable or ‘chaotic’.! System ‘non-linearity’ creates the potential for numerous
outcomes, in which any of a large set of possible initial conditions may bring about one of many outcomes within
certain confined limits. In ‘non-linear’ systems, extreme sensitivity to small system parameter changes such as a
butterfly flapping its wings, may lead to the initiation of a potential storm known as the ‘butterfly effect’.

‘Non-linearity’ that is the cause of chaotic behavior and unpredictability can also become a source of order. Many
aesthetically pleasing shapes and colored patterns seen in nature may have their origins partially in non-linear
interactions that eventually reached an ordered state from a chaotic phase. In fact, the processes of biological
evolution and natural selection have taken place in a ‘non-linear’ physical environment, which has significantly
shaped their outcome.

Conservation laws of nature - constancy and change

Universal processes are an interplay of the forces of constancy and change. While change, transformation and
renewal are the norms of existence, continuity and permanence play an equally important role. The laws of the
conservation of nature are responsible for the stability and integrity of all physical processes. Conservation laws
include the conservation of mass, energy, momentum, and electric charge among others. In the absence of the
conservation of some physical parameters in nature, the future would be disconnected from the past, and every
event an independent random occurrence.

It is hard to imagine a world in which some parameters may change spontaneously at any moment with no
influence from the past. Take the example of a simple pendulum. As the mass of the pendulum swings upwards, its
kinetic energy decreases, while its potential energy increases. The reverse occurs when the pendulum, after coming
to a momentary rest, swings downwards. In both cases, total energy is conserved, with the oscillation of the
pendulum sustained through the simple law of the conservation of energy. If energy was not conserved and the
‘memory’ of the ‘conserved energy’ not retained, the motion of the pendulum would be utterly erratic.

1 For more about chaos theories see Appendix A9.
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Consider also the processes of chemical interactions. If such interactions produced infinitely stable molecules, no
further chemical interactions would take place, and the universe would remain a static lifeless mass. On the other
hand, if every new molecular formation were short lived, all substances would revert to their original atomic
elements and the universe would be void of any substance apart from the atomic elements of the periodic table.
Hence conservative forces are necessary for maintaining the continuity of physical systems. This is also true for the
integrity and evolution of biological, and even economic and social systems.

All aspects of nature are indeed a delicate balance of constancy and change. An important example in biology is
the basic conservation of segments of genetic information transmitted by genes from generation to generation,
ensuring the perpetuation of the species, without which no living species would exist today. At the same time,
fractional mutation in the transfer of genetic code from generation to generation ensures the incremental changes
required for a species to adapt to its environment. It is such balanced, incremental, and cohesive changes in nature
that bring about the gradual evolution and unfolding of the physical world.

The unfolding universe and the notion of a goal-directed process

From a historical perspective, we can see the gradual unfolding of our universe as a goal-directed process, beginning
with simple primordial matter all the way to its current complex structure. An analogy may be made between the
unfolding of this primordial matter through many intermediate steps to our present universe, and the
transformation of a seed to a root, stem, bud, and flower - albeit on a vastly different time scale. When dissecting a
seed, it is not possible to see signs of the flower within the seed, although it has within it the intrinsic potential to
develop into one. Similarly, the properties and structure of the early universe would have contained within it the
potential to evolve into the present natural world with all its diversity and myriads of living forms. Both
transformations, that of a seed to a flower and that of primordial matter to our present universe, are equally natural
and at the same time equally miraculous.

Having witnessed the unfolding of a seed to a flower, it would be difficult to imagine that the complex genetic
structure of a seed exists for any purpose other than for its subsequent unfolding into a flower. Similarly, it is most
improbable that the singular state of the originating primordial matter was set and finely-tuned for any course other
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than its subsequent transformation into complex molecular structures, to living forms, and ultimately to the
appearance of mind and consciousness.

Presently, the notion of a purposeful or ‘goal-directed’ process is an acceptable norm in the field of biological
sciences. Itis considered legitimate, for example, to ask ‘what is the purpose of the beating of the heart in the human
body?’ We are not surprised to learn that there is a reason for this phenomenon, namely, to supply blood to different
bodily organs. There are numerous examples of goal-directed processes in biological systems. One most poignant
example is that of the systematic development and growth of an embryo’s organs, the purpose of which is only
apparent when the child is born. Research in the field of biology presumes and seeks out a function or reason for
every process that it studies, even at a molecular level. Indeed, all biological processes can be considered as goal-
driven, the final goal being predefined by the genetic code.

However, to make a similar enquiry as to, ‘why nucleosynthesis occurs inside stars?’, and to suggest that the
reason is to synthesize the necessary chemical elements that lead to the formation of inorganic and organic
molecules, to the appearance of pre-biotic states, and to the evolution of living cells and organisms, has not been
generally admitted by physicists. To a physicist, nucleosynthesis occurs merely because hydrogen gas within the
star reaches exceedingly high temperatures due to gravitational compression.

Such a stark difference in outlook between the different disciplines of science may be due to their varied historical
developments and differing approaches to the study of physics and biology. However, it is legitimate to question
why physics cannot ask the same questions of ‘why’ or ‘what for’ as does biology. In the light of our present
knowledge of cosmic evolution and of subsequent biological evolutionary processes, the acceptance of direction and
purpose in both physical and biological sub-systems of nature, is indeed legitimate. !

Over a short interval of time, any set of events may be viewed as accidental or a sequence of cause and effect with
no direct aim. Over a longer interval of time, the same set of events can be considered as a part of a dynamic system

1 ‘It is suggested that as biology is integrated and contributes more insight to the physical sciences, science as a whole may witness a
rebirth of teleological perspective. We may begin to ask, not only the causes of cosmic events, put also perhaps their utility and their
ultimate aim.’ See: [James N. Garner, p79, Biocosm, Inner Ocean 2003]
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revealing a specific purpose and direction. The mechanical forces exerted by an unwinding spring on the cogwheel
of a clock may cause the motion of the clock’s hands. This local description does not reveal the function and purpose
of the clock as an instrument for measuring time. Globally, a clock is an instrument that measures time, and in this
description even its detailed mechanism of action is mostly irrelevant. The two possible descriptions of the clock as
an unwinding spring and as a gauge for the passage of time, however, are not mutually exclusive.

Similarly, the scientific description of the cosmic evolution of our universe as a sequence of certain physical events
does not preclude it from having directionality and purpose. The growth of an embryo is the consequence of mere
biological processes that conform with the natural laws of physics and chemistry. Yet the realization that every stage
in this growth is directed to an end, the birth of a child, in no way contradicts the causal description. At the same
time, such a conceptual perspective enriches our understanding of the growth process.

Some may argue that biological evolution based on chance mutation is random and accidental and hence does not
follow any direction or goal. Although there are elements of chance in the evolution of species, biological evolution
as a whole is clearly not a purely random process. Genetic mutations may be inherently random,! but the necessity
for survival of the mutant, in conformity with its own internal complex constituents and external environmental
conditions, places important constraints upon the evolutionary pathways of living organisms, and undermines the
purely random proposition of biological evolution. This is not dissimilar to the example of the motion of electrons
inside a material substance. Here, while they may exhibit intrinsically random motion, the electrons will occupy
discrete energy levels defined by the atomic structure of the substance as a whole.

Accepting these premises, it is highly probable that if the same initial and subsequent cosmic ecological conditions
were present, evolution if started over again elsewhere in the universe, would result in evolved species, that would
in time assume many similar though not identical traits to the species living on Earth today.2 Even here on Earth,

1 ‘Mutation has many sources and randomness may apply less than what is initially thought.” See: [Cameron M. Smith, p240, The fact
of evolution, Prometheus Books, 2011]
2 ‘If the tape of life and evolution were rerun - either on Earth or on another planet - the same impulse toward order and self-organization would

emerge and the fundamental pattern of ever greater biological complexity would eventually reveal itself.” [James N Gardner, p54, Biocosm, Inner
Ocean, 2003]
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many physical traits such as wings or vision in animals may have appeared virtually independently several times in
the course of biological evolution, a phenomenon known as ‘evolutionary convergence’. Indeed, the appearance of
highly intelligent life forms would have also been likely.

It seems highly improbable that complexity, life, and consciousness have come about from mere random
processes. A blueprint for the universal patterns of physical and biological processes appears inherent within the
profound laws of nature and the genetic information of biological forms. Whether or not such a blueprint is
‘designed’ by an all-pervading omnipresent ‘intelligence’ does not alter the inherent existence of such a blueprint.
How we view the origin of this ‘blueprint’ depends on whether our context is scientific or philosophical. Science is
the modelling of the relationship between observed events as cause and effect and all scientific explanations are
given within these confines. However, our intellectual enquiry needs not have the constraints of scientific methods.
Philosophy can consider metaphysical questions of the ‘first cause’ and the ultimate meaning and purpose of
existence and life.

Determinism and chance - Evolution and progress

The proposition of an unfolding or evolving universe, does not necessarily infer strict determinism. There are
abundant intrinsic random variables in nature that would make the detailed course of events indeterminate. While
one may expect a seed to grow into a tree, this is still dependent on the accidental conditions of sufficient water,
sunlight, and an adequate soil with nutrients. The same differing environmental conditions also contribute to the
fact that no two trees are identical. Hence, in nature we have both elements of determinism and chance. The former
defines the general course of events, and the latter is the source of its diversity, richness, and beauty.

The concepts of directionality and ‘progress’ have become a question of discussion since Darwin proposed his
theory of evolution. There are many possible definitions of progress.! None of these, however, has proved adequate
or universally applicable. There is no objective way to decide whether a flower, a butterfly, a goldfish, or a child,

1 For further discussion of the concept of ‘progress’ see for example: [Section I - Is Evolution Going Anywhere, Evolution Extended -
Biological Debates on the Meaning of Life, edited by Connie Barlow, Massachusetts Institute of Technology, 1994]
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seen at the site of a garden pond, can be ordered in a line of ‘progress’ in any meaningful way, as each has reached
a degree of ‘perfection’ in its own realm. Nevertheless, a sense of evolutionary direction in terms of increase in
complexity, diversity and fulfilment of latent potentialities is easily discernible. It is perhaps not such a great leap
to see such increase in complexity as the 'goal’ of evolution. No one can claim that the status of life in the world
today, with its millions of species each adapted to their own environment or niche in a balanced and integrated
biosphere, is the same as when the first pre-biotic molecular forms came into being three to four billion years ago.
Thus, the notion of ‘progress’ may be better replaced by that of an ‘unfoldment’ from less to more complex, such as
with a seed that grows to a tree with multiple branches and flowers.

The anthropic principle

It is well known that in addition to the laws of nature, there are certain invariable physical constants that greatly
influence the structure and evolution of our universe. A few examples of these are Newton’s constant of gravitation,
the Planck constant, the Coulomb constant, and the constant speed of light in a vacuum. It is of interest to note that
no cosmic interactions and evolutionary processes could have ever taken place if these physical parameters or
constants of nature were fractionally different. Were it not for these seemingly coincidental good fortunes, atomic
structures would not have been realized, galaxies, stars and planetary systems would not have been formed,
chemical constituents of living organisms could not have been synthesized, and we would not be here to discuss any
of these possibilities.! The existence of such finely-tuned parameters and the fact that we exist, leads us to the
‘anthropic principle’ that indeed the universe must have properties that allow life to develop within it.

Generally, there are two ways in which we could view the anthropic principle. The first is that the universe has
inherent within it the ability and the properties to support life and is in fact designed to be compatible with the
evolution of living organisms. If the constants of nature are not arbitrary, but fixed by the laws of physics, nature's
physical laws must lead inevitably to the appearance of life and consciousness.

1 For discussion on the fine tuning of these universal constants, see: [Paul C W Davies, p60, The accidental universe, Cambridge
University Press, 1987]
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The second is that the very fact that life exists in our universe has constrained the values that these physical
parameters could have assumed. This suggests that other parallel inhabitable universes in a ‘multiverse’ may exist
that have differing physical constants, but without living organisms that would necessitate a set of favorable
physical parameters. However, no matter how many other universes may exist with physical parameters not
conducive to life and consciousness, their existence cannot explain the unique universe that does have such
favorable parameters. The debate over the parameters conducive to the existence of life is therefore simply raised
from the level of discussion of a ‘universe’ to that of a ‘multiverse’. Our ‘universe’ as a subset of the ‘multiverse’
cannot assume properties that are absent in the set as a whole. Hence again it can be said that the physical laws and
physical constants of the ‘multiverse’ must be such that they inevitably lead to the appearance of life and
consciousness.

Yet another possibility is to envisage our universe as part of a greater structure that has set the favorable initial
conditions of our present universe. We have considered our universe as a hierarchy of interacting and evolving
systems and processes. Though our present universe may have a finite life span from its inception to its
thermodynamic death, it need not be a unique or isolated phenomenon, but may indeed be a part of a greater
hierarchy of evolving systems.

Whatever the explanation, the ‘anthropic principle’ that the universe must have properties that allow life to
develop within it, remains true. Indeed life, consciousness and intelligence are integral parts of the cosmos.

The universe as an intricate and integrated evolutionary process

In conclusion, the notion of an accidental or static universe with heavenly bodies in perpetual epicyclical motion is
no longer an adequate description of our universe; the universe is dynamic and evolving, with its configuration
changing at every instant. As a seed that unfolds through multiple complex processes into a flower, the universe has
unfolded through a set of complex dynamical states and processes, each having a specific function and contributing
to the integrity of the whole.
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5. Unfolding social order and emergence of a world civilization

Viewed in its totality, the emergence of life, consciousness and intelligence in the universe, the result of a hierarchy
of multiple processes over billions of years, may be seen not as an incidental or divergent anomaly, but as an integral
part of the universal evolutionary process. Equally, as part of this evolving process, our understanding of the
universe, our empirical knowledge and our intuitive awareness of reality, have themselves been subject to change
and transformation. Such transformation has come about through the interplay of objective inquiry as a result of
humanity’s never-ending scientific quest and by the accumulation of subjective experience as reflected in the
evolution of the arts, literature, philosophical, religious and spiritual thought throughout the centuries.

Seeing our world as a universally evolving reality gives new significance to every facet of our existence. In
particular, the life of the individual and of social order in human society assume a new meaning and importance.
Indeed, individual intellectual and spiritual development, as well as the advancement of human society in its
entirety, may be seen as an integral part of a grand evolutionary scheme. However, here, human beings as
individuals as well as humanity as a whole has the unique ability to influence to a large extent, the possible outcome
of its own evolution.

A world in chaos

In spite of our advanced scientific knowledge and technological achievements, the world today is beset by countless
problems and is in a state of ever-increasing chaos and disharmony. It is not hard to see that this confusion stems
from a multitude of false human perceptions, ideologies, and convictions.

Materialistic doctrines have led to materialism; the excessive attachment to material gains, greed and competition,
pursuit of short-lived pleasures, and to many other of the social ills that prevail in society today. At the same time,
religious fundamentalism with its associated rigid mind-set, codes of laws and claims of absolute truth, is ever
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expanding its hold in the world. Conflicts that stem from racial, national, and ethnic sensitivities and religious and
ideological differences are widespread. The world is a stage for war between irreligion and religious fanaticism.

The global issues of climate change, air pollution, land degradation, water contamination, de-forestation, and the
depletion of natural resources, which have brought about the extinction of numerous species and resulted in
dangers to the biodiversity of our planet and ultimately to human life itself, are rightly drawing the attention of
peoples and governments. Global concerns, however, are not confined to issues of the physical environment alone.
Violence, acts of terror, political disputes and wars, and large inequalities in the distribution of wealth leading to
poverty and disease that constitute our current day social environment, are equally as important to our survival
and wellbeing as our natural environment.

Purpose and meaning in human life

Since the advent of empirical science, there has been a perceived dichotomy between science and religion. In
essence, religious conviction is the affirmation of meaning and purpose in human existence. Many scientists,
however, consider nature to be either a captive of blind forces or a victim of probabilistic incidents. This approach
to science has led to a materialistic worldview that excludes any notion of purpose in the universe, and as a corollary,
any purpose to that of human existence.

A paradigm that views the world as a coherent system of purposeful processes need neither oppose the findings
of science, nor the inner convictions of countless peoples of the world who hold the intuitive belief that the universe
with its profound beauty and diversity cannot be a mere aimless and mindless collision of ‘particles’ or an agitation
of ‘strings’. In contrast, the acceptance of direction and purpose in the unfolding of the universe allows humanity to
find meaning in the scheme of existence. This is particularly significant for us as human beings, who in the absence
of a wider purpose may struggle to find a meaningful direction and purpose in our own lives. Finding an answer to
the question of the ‘ultimate’ purpose of existence and life is a never-ending quest. Accepting a direction and purpose
to the natural processes in our universe is just a first step in this direction.

Equally, an evolutionary paradigm of renewal and change applied to human philosophical, spiritual, and religious
convictions, frees man from narrow-minded orthodoxy, assumptions of superiority and ownership of the absolute
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truth. All mental constructions of our external world, in whatever form, are subject to transformation and change.
Spiritual, philosophical, and religious ideas are no exception to this. All religious teachings have made significant
contributions to the advancement of both human consciousness and the world’s social order. Each has emphasized
the same core spiritual teachings of love, compassion, and detachment from excessive materialism, but with varying
social teachings in accordance with the needs of the time. Nevertheless, as all philosophies and religious beliefs are
constrained by human perception and the limitations of human language, no religious philosophy can represent the
final or absolute truth. In fact, at no time can humankind claim full knowledge or even the capacity to comprehend
every facet of reality.

Denial of the multifaceted and dynamic nature of religion, that religious and spiritual understanding as well as
practices are subject to change over time, has led not only to conflict, but has also caused religion to contradict itself,
becoming its own ‘antithesis’. Accepting the progressive and complementary nature of faith and that it should be in
accord with science and reason, would reclaim the eminence of religion as a vital force capable of restoring balance
between the material and spiritual aspects of human life.

A conviction that our individual and collective existence on the Planet is part of a greater evolutionary process in
the universe and has meaning and purpose, makes us to re-examine many aspects of our moral and ethical life and
may lead to the cultivation of those qualities that enable individuals to engage constructively in building an
advancing human civilization. Viewing each individual as an integrated part of an organic whole should also
undermine those tendencies that lead to a sense of racial superiority or excessive national and ethnic pride,
tendencies that ultimately lead to conflict and war. At the same time, it can cultivate a sense of solidarity and sharing
that could lead to the elimination amongst other ills of the disparity between rich and poor prevalent today across
the globe.

Each individual is an outcome of billions of years of evolution and transformation! The constituents of the human
body are the same matter that is synthesized and recycled countless times throughout the vast regions of physical
space. Indeed, within the human reality are ingeniously enshrined all the laws of nature and their intricate
relationships. The ability of the human mind to comprehend the profound laws of nature, even to a limited extent,
is a tribute to human ingenuity and merit. Acknowledging the intricate and complex steps occurring over billions of
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years that have led to the appearance of life, should bring about a greater appreciation of the value of every human
being and for that matter, of every living creature on the Planet.

Altruism - From aggression to compassion

Biological evolution is sometimes viewed as a struggle for survival where different species or members of species
are competing for limited resources.! Within this competitive environment, it is usually the strongest or the ‘fittest’
that will survive. It is also true that living species are all part of the food chain of predator and prey, with each living
organism attempting to maintain its own provisions for life. Similarly, the quality of self-preservation and protection
of offspring are natural both to animals and humans. Many have attempted to extend the concept of the survival of
the fittest to justify acts of violence and aggression carried out in our society and suggested that humans are by
nature aggressive and competitive. It is true that human beings are a part of the animal kingdom and share many
physical attributes with other animals. However, the degree of man’s cognitive capacity, which enables him to
contemplate and comprehend abstruse scientific concepts and bring about astonishing technological advances, sets
the human species apart from the rest of the animal world. Many acts that can be justified in animals based on their

1 Nature has its own reality, its order and scheme, independent of how it is perceived or described by man. To make sense of the
workings of nature, however, we need models, analogies, and metaphors. Protons, neutrons, electrons, and other elementary particles
and their physical attributes of mass, charge, wavelength, energy are only human models and metaphors for the descriptions of the
unknown realities, the ultimate nature of which cannot be apprehended. The models and metaphors we use are provisional, and
historically and culturally conditioned.

Presently, at the level of genes, individuals and perhaps species, struggle for survival, selfishness, aggression, arms race and similar
descriptions appears to be acceptable metaphors for depicting some aspects of the biological world and biological evolution - although
nature itself surely does not embody any such conceptualizations!

On the other hand, at the global level of ecosystems or the biosphere itself as a whole, where countless organisms live in symbiotic
relation, with their lives intimately dependent on each other and precisely balanced, the metaphors of coexistence, cooperation, co-
adaptation, mutual interaction and interdependence, as well as systemic notions of feedback, stability and emergent order, are much
more appropriate.
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instincts cannot be justified in humans who have developed the faculties of knowledge and reason. Man is capable
of rising above his lower animal nature to conduct himself in ways that overcome the aggressive aspects of his
biological evolutionary past. Indeed, within each human being is contained mines of potential capacities, which with
proper nurture and education can reveal their gems of nobility and virtue.

Contrary to what has been claimed, it is not against the nature of man to live in harmony and cooperation. Some
animals indeed live in groups or colonies based on harmonious cooperation and mutual assistance, with this
collaborative mode of living advantageous to each individual member of the species. In emphasizing the competitive
mode of biological evolution, one may overlook the fact that the existence of the whole structure of the universe
itself is based on the forces of mutual attraction.1,2 Consider the crucial role of the inter-quark strong force in the
formation of the atomic nucleus; electron-proton attraction in the configuration of atoms; the force of gravitation in
the realization of galactic structures; fusion in the synthesis of heavy elements; symbiosis in the formation of cell
organelles; the cooperative action of constituent parts on the life of a cell; the harmonious functioning of the organs
in a living organism; and the integrated action of an ecosystem on the life of each species. Indeed, without attraction,
cohesion and intimate collaboration, the universe as we know it would not exist. Survival has throughout history
also required man to act in collaborative and altruistic ways, for example in the forming of tribes, villages, city states
and nations. Indeed, many altruistic human attributes that may have developed through the past operation of
evolutionary forces have now become an integral part of human nature.

Like all evolutionary processes, human society has passed through many changes and stages of development.
Some of these have been wrought with upheavals and conflicts. Nevertheless, they may be considered as inevitable
stages in the processes of growth and maturation, just as when a child goes through adolescence to reach maturity.

L‘If competition is evolution’s motive force, then the cooperation is its legacy. And legacies are important, for they can endure long
after the force that created them ceases to be.’ See: [Tim Flannery, P31, Here on Earth, Published by Text Publishing Au