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FOREWORI)

It's oll o guestion of story. We ore in trouble iust
now becouse we do not hove o good story. We ore
in between stories. The OId Story -the occount ot
how the world come to be ond how wefit into it -

is not functioning properly, ond we hove not
Ieorned the New Story. The OId Story sustoined
us /or o long period of time.It shoped our emo-
tionql ottitudes, provided us with life purpose,
energized oction. It consecroted su/fering, inte-
gruted knowledge, guided educotion. We owoke
in the morning ond knew where we were. We
could onswer the quest ions of our chiJdren. We
could ident i fy cr ime, punish cr iminols.  Every-
thing wos token core o/ becouse the story wos
there. It did not rnake men good, it did not toke
awoy the poins ond stupidi t ies of l i fe,  or mokefor
unfoi l ing wormth in humon ossociot ion. But i t
did provide o context in which life could function
in o meoningful monner.

Thomas Berry says it beautifully and we 88ree: we one
between stories. In this report we call the stories
porodigms or world views, but we are saying the same
thing: a fundamental shift in basic beliefs and as-
sumptions about the nature of things and the human
condition is going on. Because those beliefs and as-
sumptions are among the foundations of human exis-
tence, when they change, radical shifts in individual
values and societal conditions will follow. This VALS
report presents the evidence for the thesis that such a
paradigm shift is under way and explores the poten-
tial consequences of that change.

Our purpose is to provide a framework for under-
standing one of the most potent forces for change in
our time: a shift in humanity's image of reality and
self. It is so potent because those images and beliefs
are the foundations from which human values arise.
Every religious, spiritual, cultural, and political sys-
tem in human history has embedded within it, either
expl ic i t ly or impl ic i t ly,  a "map" of the nature of
things and what the human role in tlat nature is. It is
not surprising, for example, to find a parallel between
the hierarchical structures of monotlteism,' political

organization based on t}re singular head of state, and

the individual psychological  search for s ingular

identity.

An old systems theory axiom states, "You c8:r't do just

one thing." The point is that things change together'
When any aspect of our most basic belief structures is

altered. the other elements of that internal framework

must also adjust.

We find strong evidence that a number of the under-

pinnings of our basic beliefs are under challenge' That

.h"tt""g" is coming from a multifaceted revolution of

the sort that we have experienced only a few times in

the course of our civilization's history: the revolution

that began more than a century ago and has gathered

momentum ever since involves as great a change as

the Copernican revolution or the emergence of t}e

EnlighLnment. We believe that, by a systematic study

of thl manifestations of that revolution, it is possible
to see the pattern of its dimensions and thereby an-

ticipate some of its consequences.

What follows will attempt to cover a Sreat deal of

ground, explor ing many di f ferent areas of human

thought, inquiry, and actility. With such a scope, one

or two authors run risks of either a lack of depth or a

focus on the trivial at the expense of the significant, or
both. We hope we have been guilty of neither'

Part I of this report presents a comprehensive sum-

mary of the process, the supporting indications, and

the pattern of the current paradigm shift; it also covers

the implications for business. Part II recapitulates the

substance of the analysis in depth' A glossary of

important terms and a bibliography of relevant read-

ings follow Part II.

A number of people played an important role in

helping to clarify our thinking and communication as

*ull at pointing us in useful directions' The authors

want  to  thank  espec ia l l y  Arno ld  Mi tche l l ,  Pau l

H a w k e n ,  E d w a r d  O s h i n s ,  H e w i t t  C r a n e ,  W i l l i s

Harman, Walter Hahn, Jon Mclntire, Alan Tryst, Wil-

liam Snow, Donald Michael, Marie Spengler, Thomas

C. Thomas, Michael Murphy, Sam Keen, and Klaus

Krause.



PART I

Summary and Implications



STJMMARY

Introduction
The wor ld is  round:  a t rue descr ipt ion of  real i ty ,  but

once such a statement  would have been fa lse,  fool ish,
and heret ica l .  Our bel ie fs  about  what  is  t rue and real
undergo fundamental  sh i f ts  f rom t ime to t ime.  And

when  ou r  pe rcep t i on  o f  t he  na tu re  o f  t h i ngs  sh i f t s ,  t he

complex system of  human l i fe  a lso shi f ts .  The move-

ment  toward a g lobal  society can begin only  when the

earth shi f ts  f rom a l imi ted p lane to a whir l ing sphere.

Cope rn i cus  and  Ga l i l eo  t ook  the  rno t i on  o f  ce les t i a l
bod ies  ou t  o f  t he  rea lm  o f  t he  gods  and  b rough t  i t  ove r

to the impersonal  forces of  nature -  nature that  could

be understood by man.  So began an era in  which man,

the indiv idual ,  was ascendant .  lVe created a pol i t ics

where indiv idual  choice was at  issue,  not  the wi l l  o f
compe t i ng  gods  o r  d i v i ne l y  endowed  k ings .  We

created a technology apply ing the comprehensib le
and predictable forces of  nature.  We created an eco-

nomic system in which indiv idual  ef for t  could lead to

making real  progress rather  than being perpetual ly

locked in a d iv inely  rat ional ized economic order .

When there are major  sh i f ts  in  the fundamental  pat-

tern of  knowledge and bel ie f ,  the whole of  the human

condi t ion wi l l  a lso change.  Such shi f ts  occur  very

in f requen t l y ,  t he  l as t  be ing  the  En l i gh tenmen t  i n  t he

seventeenth and e ighteenth centur ies.  We bel ieve that

another  such shi f t  is  now in progress,  s ignal ing a

ma jo r  change  i n  human  va lues  and  be l i e f s .  The  i nd i -

cat ions of  such a shi f t  are found in changes occurr ing
in the shared pat tern of  ideas over  a broad range of

human  i nqu i r y ,  t hough t ,  and  i n te res t .  To  an t i c i pa te

the consequences of  a maior  sh i f t  in  the underpin-

n ings  o f  human  va lues  and  be l i e f s ,  we  mus t  f i r s t

ident i fy  and understand the pat terns of  that  sh i f t  in

and  among  the  va r i ous  d i sc ip l i nes .

A note of  caut ion:  What  fo l lows is  d i f f icu l t  mater ia l

and wi l l  not  make for  good l ight  reading.  I t  is  d i f f icu l t
for  two reasons:

( r )  We cover  many d isparate d isc ip l ines,  many of
which wi l l  be unfami l iar .  We have labored to

make them comprehensib le;  never theless,  even
to  expe r t s  i n  t he  va r i o r t s  d i sc ip l i nes  t he  ma te r i a l
would be d i f f icu l t .

(2)  The essence of  our  argument  has to do wi th a

new way of thinking about and perceiving the

wor ld and ourselves.  We make no c la im that  we

as authors have begun to th ink or  perceive in

the new manner.  I t 's  somewhat  l ike we " f ish"

t ry ing to descr ibe what  i t  wi l l  be l ike when we

evolve to walk on land.

Patterns and Processes of a Paradigm
shift

A c i v i l i za t i on ' s  f undamen ta l  v i ew  o f  t he  na tu re  o f

th ings has been cal led t+ 'or ld  v iew,  Zei tgeis t ,  epis-

leme, and cul turo l  porodigm. As a convent ion we wi l l

adopt  the term porodigm. Porodigm is  r tsed in  two

S E N S E S :

(1 )  Pa rad igm case :  an  examp le  r  r e  use  to  t each

basic concepts,  which has a metaphor ica l  na-

ture (e.g. ,  the father  as the paradigm for  author-

i tv).

(2)  The whole pat tern of  such metaphors,  r ' r 'h ich

leads to the in ternal izat ion of  a "map" of  real i ty

or  a bel ie f  system.

A  pa rad igm in  t he  b roade r  sense  i s  t he  l ens  t h rough

which we see everyth ing.

The ro le of  a paradigm in human af fa i rs  is  shor t 'n  in

Figure 1.  The interact ions are undoubtedly far  more

complex than shown. However,  a s impl i f ied model

can be usefu l  at  th is  point .  The model  d is t inguishes

three levels:

o The actual  -  th is  is  the wor ld as i t  is '  inc luding

ourselves.  There may be many real i t ies or  only

one real i ty ,  but  whatever  they are and hou'ever

many  the re  a re  i s  encompassed  by  t he  ac tua l

wor ld.

o The abstract  -  th is  is  the level  of  the paradigm

(both formal  and common ideas)  which organizes

our understanding of  the actual  wor ld '

o The human -  we ourselves;  our  percept ions,  be-

l i e f s ,  and  va lues .  Th i s  i s  t he  l eve l  o f  t he  human

exper ience.



Flgure 1 The Role of Paradlgms In Human Atfalrs
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To be sure, these levels are not really separable. Hu-

mans are a part of the actual world and abstractions
are  a  human ar t i fac t .  For  the  moment ,  however ,
separating them this waY is useful.

This picture of things is a dynamic model.  Physics or
phi losophy, for example, can uncover new facets of
the actual world or new models for thinking about i t .

The formal discipl ines create models and metaphors

for the way things are. These move out of the formal
d isc ip l ine  to  shape our  common unders tand ings  and
of ten  back  aga in  to  be  app l ied  in  a  new d isc ip l ine .
The physicist  invents the hologram, the concept of
which becomes a part  of  the vernacular '  The brain

theorist  comes to understand the concept and sees in

the hologram a metaphor for the complex system of
brain funct ions, leading to new avenues of research'

Together these models and metaphors form a kind of
at las of mental  maps of the actual world.  They tel l  us
what we know about the nature of things -  what is
real,  what may be false, and what to pay attent ion to.
To some extent the maps are taught in school in his-
tory,  science, l i terature, etc.  To some extent they are
embedded in our language. To a great extent they
have become a part of our cultural and social systems.
We are rarely conscious of them because they are
usual ly impl ic i t :  paradigms tend to surface mainly
when they are changing.

But formal ized knowledge is almost inevi tably in-
complete; i .e. ,  the physicist  descr ibes molecules, but
not l iv ing beings. For the purposes of each discipl ine,
t h i s  i n c o m p l e t e  d e s c r i p t i o n  i s  u s u a l l y  a d e q u a t e '
W h e r e  i t  i s  n o t ,  a  n e w  d i s c i p l i n e  a r i s e s ,  e . g . ,
biophysics. In contrast,  the ordinary and common
paradigm is in a senEe complete. There are myster ious
areas, to be sure; but we behave as i f  our mental  maps
were complete, as i f  real i ty were a seamless whole.
Yet we know that there are Saps where our ordinary
e x p e r i e n c e s  s i m p l y  d o  n o t  f i t  t h e  m o r e  f o r m a l
abstractions. This dissonance between human experi-
ence and abstract ion is an important motivator of
study in the formal discipl ines.

In histor ical  terms, unt i l  the seventeenth century the
Aristotelian model of organic growlh provided for
Western civ i l izat ion an internal ly consistent world
view or paradigm. It finally began to crumble under

the onslaught of new ideas, beginning with the publi-

cat ion of  On the Revolut ion of  the Celest io l  Spheres

by Copernicus in  1640.  Newton,  Bacon,  Descartes,

Leibnitz, Voltaire, and others carried on into what

became known as the "Century of Genius," the En'

l ightenment ,  or  the Age of  Reason -  a l l  s igni fy ing the

tr iumph of  the human inte l lect  over  the natura l  order .

To be sure,  the development  of  the Enl ightenment

was far from a smoothly ordered process. It is doubt-

fu l ,  for  example,  whether  Newton r" 'ou ld have ac-

cepted what  quick ly  came to be knorvn as the Nerr to-

n ian wor ld v iew.  But  there r . l 'as a broad pat tern of

change across the natura l  sc iences and the humani t ies

that  radical ly  a l tered the ex is t inS common under-

standing of  the nature of  th ings.  The most  fami l iar

example is  the change f rom consider ing the ear th as

the center  of  the universe to seeing i t  as one celest ia l

body  among  many .  U l t ima te l y ,  t hose  new unde r -

s t a n d i n g s  w e r e  r e f l e c t e d  i n  t h e  h u m a n ,  s o c i a l ,

psychological ,  re l ig ious,  pol i t ica l ,  and economic or-

ders.  That  era shat tered and reformulated Western

civ i l izat ion 's  shared pat tern of  bel ie fs .  On ref lect ion,

that  pat tern of  change may seem l ike a one- t ime th ing '

But  lve shal l  a t tempt to demonstrate that  such a pat-

tern of  change is  under way again in  the twent ieth

century,  the o ld order  having been shat tered,  at  least

at  the level  of  formal  d isc ip l ines,  by d iscover ies in  the

sciences and understandings in  the humani t ies '

T h i s  t i m e ,  p a t t e r n s  o f  c h a n g e  h a v e  t h e m s e l v e s

changed.  Among the greatest  of  the changes is  the

capaci ty  to make just  th is  k ind of  leap:  f rom a ser ies of

thoughts about  phenomena on one level  to  an ent i re ly

d i f fe ient  level  of  thought  obout  those thoughts on the

first level. Not just more and different thoughts on the

first level, but a meta-leap to meta-laws covering the

laws on the f i rs t  order  of  general i ty :  th ink ing about

th ink ing and knowing.

So,  for  example,  organic change -  growth -  was the

paradigm or  pat tern for  change for  an ent i re epoch of

sc ience.  Ar is tot le  is  the chief  ideologue of  that  epoch'

Nonorganic,  mechanical  change became the domin-

ant  pat tern for  change dur ing the centur ies fo l lou ' ing

Gal i leo and Newton.  In  p lace of  the acorn becoming

an oak,  b i l l iard bal ls ,  c locks,  and pendulums u 'ere

taken as models for  the order l iness of  the cosmos.

Now the pattern is changing once again. Neither the



teleological interpretation of organic growth nor the

causal account of physical mechanism is adequate

any longer.  And we know i t .

Further, we know that we know it. We know that we

h a v e  a c c o m p l i s h e d  a  b r e a k  f r o m  o u r  p r e v i o u s

paradigms. We know that there are such things as

paradigms.  Before our  era,  most  people d idn ' t  th ink of

t hemse lves  as  caugh t  w i t h i n  a  pa rad igm.  Hav ing

never consciously  exper ienced a shi f t  o f  paradigms,

the very ex is lence of  paradigms could not  be per-

ceived.  Now, however,  not  only  do we appear to be on

the  edge  o f  a  new pa rad igm,  bu t  i n  add i t i on ,  we  know

that  there ore paradigms.  Precisely  thot  awareness is

par t  of  the new paradigm, that  meta- leap to a sel f -

ref lect ive stance on a l l  o f  one's  thoughts,  and how i t

is ,  f ina l ly ,  that  thought  th inks about  i tse l f .

This  appreciat ion of  the importance of  the stance or

perspect ive of  the knower or  perceiver ,  th is  ref lect ion

on the ref lector ,  is  uniquely modern.  Fur ther ,  th is

r e f l e c t i v e  c a p a c i t y  e v i d e n t  i n  a  k i n d  o f  m e t a -

awareness is  in t imate ly  l inked to the leaps in  the

conceptual  conlent  of  sc ient i f ic  and inte l lectual  d is-

c i p l i nes ,  t he  d i scon t i nu i t i es  t ha t  a re  pa r t  o f  t he  new

parad igm.

Revolut ion is  a modern pat tern of  change.  So is  what

Bateson cal ls  deutero- learn ing,  that  is ,  meta- learn ing,

or  learn ing to learn.  Bateson's  coi rcept  is  an at tempt to

grasp the d iscont inui ty  of  the "Aha!  exper ience,"  the

pr ivate " revolut ion"  that  takes p lace when one ceases

to rote- learn more and more cases of  a ser ies of  equa-

t i ons ,  f o r  examp le ,  and  sudden l y  makes  a  b reak -

through to the pat tern that  not  only  b inds together  a l l

that  one has learned,  but  makes i t  possib le to generate

further members of the series. Although the series

i tse l f  may be cont inuous,  the mastery of  the pat tern of

the ser ies seems to involve a k ind of  d iscont inui ty ,  a

jump hom one level  to  another  -  a  d i f ferent  order  of

abstract ion.

In our  cul ture,  there are three d i f ferent  sequent ia l

pat terns:  o ld,  current ,  and emergent .  The o ld pat tern

is  the Newtonian paradigm that  succeeded the Ar is-

tote l ian wor ld v iew.  At  the common level ,  the o ld

pat tern is  s t i l l  dominant '  And,  for  many purposes,

Lven in the formal  d isc ip l ines the o ld paradigm is  s t i l l

va l id  but  in  a more l imi ted way.  In  the formal  d isc i -

pl:nes, the current pattern is a fractured one, hardly a

pattern at all - more appropriately, the fragments of a

pattern. The emergent pattern is for the future; it is the

underpinnings of future values and beliefs. Its outline

is becoming visible;  and, as the future paradigm be-

gins to take shape in the years ahead, an understand-

ing of that pattern should aid us in interpreting the

mea.r ing of var ious changes at a societal  and indi-

v idua l  leve l .

The Support for an Emergent Pattern

In  th is  sect ion we wi l l  summarize those f ragments in

the  va r i ous  d i sc ip l i nes  t ha t  suppo r t  t he  i dea  o f  a  ma jo r

shi f t  in  paradigm. We have selected these d isc ip l ines

because the ev idence seems st rongest  here;  however '

we found noth ing in  our  search that  would contradic t

our  thesis .  Some of  the theor ies we wi l l  c i le  are con-

t rovers ia l  and not  universal ly  accepted;  some may

prove to be wrong.  This is  the perpetual  condi t ion at

ihe f ront ier  of  knowledge.  However,  i t  is  the whole

pat tern we are seeking;  and th is  does not  seem to hang

or ut ty  one idea in one f ie ld.  For  our  purposes i t

doesni t  real ly  mat ter  whether  the new paradigm in

physics is  more l ike David Bohm's holomovement '

i < " g " t  P e n r o s e ' s  t w i s t o r s ,  o r  D a v i d  F i n k e l s t e i n ' s

quantum logic .  They are a l l  po int ing in  the same

i i r e c t i o n .  I t  i s  t h a t  d i r e c t i o n ,  a n d  i t s  I i n k s  t o

di rect ions in  other  d isc ip l ines,  we want  to ident i fy '

There are areas where we expected to f ind ev idence

and d idn ' t .  Chief  among these was 'economics '  No

area of human concern seems more fraught with con-

fus ion and urgency.  The theoret ica l  models no longer

lead to an abil ity to predict or control the economy' It

may be t rue,  however,  that  a new economic paradigm

wiil become evident only after the fact' The behavior

of  the economy may change,  and then in ret rospect  we

wi l l  "d iscover"  the new paradigm'  Necessi ty  may

outrun concePt.

The evolut ion in  each area we explored is  h ighl ighted

in Table 1. In the fo l lowing we wi l l  br ie f ly  summarize

those  deve lopmen ts '  They  a re  cove red  i n  g rea te r

deta i l  in  Par t  t r I '

o  Physics.  At  the end of  the n ineteenth century '

physics seemed to be headed toward a k ind of

. l * , l r " .  A l l  the fundamental  problems seemed



Physics

Chemistry

Brain Theory

Ecology

Evolution

Mathematics

Philosophy

Polit ics

Psychology

Linguist ics
Religion

Consciousness
Arts

From

Atomistic
N{echanical
Absolute space and time
Universality
0bjective
Equil i l rr ium (static)
Reductionist
Entropy increasing
Localized "bits" of information
Circuitry model
Stable ideal
Closed systems

"Random" mutation
Survival and conquest

Continuous functions
Quantitative change
Universal truth
Eternal essence
Central hierarchy
Authority
Necessity
Identity
Individual
Conquest over the unconscious
Atomistic
Monotheistic
Transcendence
Flierarchical
Itepresentational
Stable

Tourard

Quantum mechanical
Holographic
Relativistic
Complementarity
Indeterminacy
Non-equilibriu m ( dynamic)
Morphogenetic
Order increasing
Distributed "tuning" of systenl
Ilolographic metaphor
Resilience
Sy mbiotic relationship
Open systems
Diversity
Co-evolution
Adaptability
Mapping discontinuities
Qualitative change
Relationships of rese mblance
Historical existence
Plural ism
Legitimacy
Voluntary and inventive
Harmony
Transactional
Integration of the unconscious
Structural
Polytheistic
Immanence
Heterarchical
Ab stract
F lu id

solved or close to resolut ion. The advent of
quantum and relat iv i ty theories in the f i rst
quarter of this century fractured that closure
and opened vast new domains for experimen-
tat ion and theoriz ing. Today physics is st i l l

very much a wide-open discipl ine, but i t  ap-

pears to be headed toward a radical  new vision

tf  physlcal  real i ty.  The old vis ion conceived of

-u1t". as tiny particles - like miniature bil-

l iard bal ls -  pushed around by ident i f iable



forces in the unchanging framework of space
and counted out by fixed units of time. Parti-
cles were the fundamental level of the universe
out of which everything else could be assem-
bled. We as observers could stand outside and
objectively study their behavior.

The twentieth century changed all that. First,
we discovered that the nature of the observa-
tion process affects the results. Predictable out-
comes were replaced by indeterminacy and
probab i l i t y .  On the  very  smal l  (subatomic)
scale, one experiment found part ic les, another
f o u n d  w a v e s ;  a n d  e v e r  m o r e  e x p e r i m e n t s
seemed to "discover" ever more part ic les. We
needed complementary wave and particle de.
scriptions for this elusive fundamental level.
On the very large scale, we found space and
t ime no longer an absolute background. In-
stead, our measurements were determined by
the relationship between the observer and the
observed, Final ly,  this confusing picture ap-
pears to be headed toward I  new order,  which
rel ies on an image of the complex interconnec-
t ion of al l  th ings; indeed, al l  th ings are seen to
arise from a dimension of the universe that has
so far remained hidden in our theories. The
relat ionship of this hidden dimension to our
ordinary reality may be analogous to the re-
Iationship of real to imaginary (or complex)
numbers. There is a shift in metaphor hom the
machine-l ike universe to the hologram-l ike
universe (see box on holograms).

Chemistry. Chemistry has dealt largely with
relat ively simple and stable subslances. They
are def ined wel l  by equat ions describing closed
systems that tended toward stabi l i ty (equi l ib-
r ium). The second law of thermodynamics says
that,  lef t  to i tsel f ,  a closed system tends to
decay toward disorder (entropy).  The problem
is that c losed systems rarely occur in the actual
world;  and new, more complex, more highly
ordered substances are produced fro.m less
h i g h l y  o r d e r e d ,  s i m p l e r  s u b s t a n c e s .  I l y a
Prigogine won the Nobel Prize in Chemlstry in
7977 for his theory of "dissipative structures."
That theory describes how complex systems
evolve in an open environment from less order

to more order and from simpler toward more
complex structures. Fluctuations in a system
interact,  af fect ing each other and causing
wholly new structures to arise. The process is
known as morphogenesis. Strict deterministic
causality is replaced by unpredictable innova-
tion arising morphogenetically through mutu-
a l l y  causa l  in te rac t ions  o f  f luc tua t ions .  To
c o m p l e t e l y  u n d e r s t a n d  s o m e t h i n g  t h e n ,
requires knowing its history, which cannot be
completely known from its present conditions.

o Broin Theory. The common metaphor for the
brain has become tJre computer. Brain cells are
like the circuits and memory core of a com-
puter. There are bits of information stored at a
particular location, retrieved and operated on
by a network of brain circuitry. Research by
Karl Pribram and others suggests tlat instead of
the computer the appropriate metaphor ought
to be the hologram as in physics. Brain func-
tioning and memory are not localized but rather
are distributed throughout the brain. Interac-
tion takes place not like the flow of current
through a circuit but like that of a wave through
a med ium.  Thus ,  very  complex  s t ruc tu res
(thought, rich memories, etc.) can arise through
the very dense and complex wave interactions
rather than statistical summing of information
"bi ts.  "

o Mothemotics. The primary tool of mailrematics
has been differential calculus. It is useful in
describing phenomena that change smoothly
and continuously. However, the actual world
involves many phenomena - such as the for-
mation of crystals - that undergo discontinu-
ous changes from one qualitative condition to
another. Rene Thom, a French mathematician,
has developed a new mathematics, which he
ca l l s  "ca tas t rophe theory . "  The theory  de-
scribes the process by which one form gives
way to another. The shift in paradigm is the
ability to transcend the limits of continuous,
quantitative change to describe discontinuous
and qual i tat ive change.

o EcoIoEy. The dominant image of an ecosystem
is that i t  is stable because i t  is a closed system;



What ls a Hologram?

Holography is one ot the key concepts in
lhis n€w paradigm, yct many peoplo hcve
ditficutty undersianding what hologrsms cre
and how they work. The basic principle can
b€ illustratod by a simple analogy of how
nature slores infomalion holographi€lly.

lmagine you have a shal low pan of  watar
into which three pebbles are dropped simul-
laneously.  Each pebble is  the sourc.  of
waves spreading evsnly across th6 pan. Tha
waves cross and interccl wilh onc anothor,
creating a complex patlcm celled an inler-
f€renc€ pat lem (Drawing A).  l f  you now

quick-froeze the surfaco of lhc watrt in thr
pan and litt or.rt the rcsulling ripplcd short of
lce, you are then holdino 8 ccord .f th.
interferonc€ pattcm of lhe wavrs. Thir is e
hologram. (Drawing B)

Coherent Light

lf you illuminate lhe shcet of ic. wift r
coherent light source (light of lhe samc lra.

qu€ncy, in which ell wav€s 8r€ "in step" -

e.g., a las.r) and then look through the air
loward the l ight ,  you wi l l  ses an image ol  the
three pebbles susponded in midair, and lhey
look three-dimensbnal! The rippled rce sur-
facr acts as a distoded lens in such a way as
lo locus the light to points taken up by lhe
pGbbles that havc caused the ripples. Th€

chao t i c - l ook ing  i co  su r f ace  i s  ac tua l l y  a
ho log raph i c  i n f o rma t t on  s l o raga  dev i ce .
Amuingly,  i l  you take the sheot of  ic€ and
b{eak il into small Oieces, and illuminale on€

of thc cirips, you will again see the image of

all lhrec pobbles prolecled in midair, jusl as

each clll in our bodies carries ell ol the
genetic informatjon necassary to make an
additional exad coll of our bodies. Holog-
raphy is natur€'s most compact information
storage device.  (Drswing C)

t l t
Coherenl | |

Ltoht | ;
r i i
t--4

lmaoo lY{"
or eedt,rec / \zx1 

\

/  , '^ ,  i ' r  \
c .  , '  t /  \ \

6 & ' l e

Hrlography is aclualty I m€thod of l6ns-
l.r. th.totraphy In which lhe wave field ol
light scti.rad by sn obiect - 8n appl€, say
- is rrcorded as an inlerferonce patiom. A
lrsrr lighl bcam is aplit into two comPononts

by a half-mirror. Thls allows parl of tho b€em
to continue undislurl,€d while parl ol it is
a. f l .c l .d ta anothor mirror .  Both narrow
belms aro sprcad oPcn by lenses. The un-
disturbcd bcem, celbd thc reference beam,
err ivos at  I  pholograPhic p late af tor  an

.v.ntl.sE tlight, rnd deposils fts imprinl on
th.  f i lm. Th.  def loctod beam, cal led the
worting bcrm, ancounters the obiecl and
than is rrflected onto tho film. (Drawing D) ln
a s.nr., the worklng b€rm tells the reter'

rrrr brrm rboui lts experiencrs wilh thc
ofecf by crrrling an interfsrence prttom on
the tilm thtt slorcs Intormrtion aboul the

object. Inlomation can be €licited trom th€

fi lm by i l luminating i l with the same laser l ighl

used in making the hologram. As we do that,

D.

we see the  app l€  appear  suspended in

midair, looking very three-dimensional and

r e a l .  A n d  b e c a u s e  h o l o g r a m s  h a v e  l h €

property ot total distributedness, i l luminating

any poce of ihe original hologram will pro-

duce the entiro image ot the 8pple. (Drawing

E)

Roconstruclad
Thrre-Dimensonal
lmage of the ,{pple

Th€ imporhnt parl of making a hologra-
phic image is the interaclion of lhe roference

beam - a beam that is pure and untouched
- with a working b€am, e b€am that has had

some experiences. The magnilude ot thesc

expericnces is measured against lho reler-

ence beam, which serues as e baseline tol

comparison.

A.

E.

B.

Drvelopod by Rick Ingrasci ,  M.D. in New Age Magazinc '
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i .e. ,  i t  has no signi f icant interact ions with

external forces. Perturbations in the system are

damped back toward the stable ideal' Of course'
trere are no truly closed systems. All bound-
aries in actual ecosystems are arbitra4r' C. S.
Holling has developed ecological models that
replace the concept of stability with that of re-
si l ience. l f  an ecosystem is adequately diverse
and there exist  symbiot ic (mutual ly support ive)
relationships among the diverse species, then a
system tends to be resi l ient.  The system as a
whole can survive major perturbations, evolv-
ing toward a new condit ion even though the
numbers of any part icular species may f luctuate
a great deal.

o  E v o l u t i o n .  T h e  c o m m o n l y  h e l d  i m a g e  o f
evolut ion is that i t  occurs because of two forces:
random mutat ion and competi t ion. New pos-
sibi l i t ies are introduced by random mutat ion;
these are then "tested" and the fittest survive.

Jacques Monod cal led the process "chance and

necessity."  The change in paradigm involves
both aspects. The new view of evolut ion recoS-
nizes that evolution works on individuals with
diverse genet ic mater ial .  In this view, the diver-
sity among individuals - rather than mutation
- is the source of "richness" in the gene pool

of a species. Mutation merely adds to the rich-

ness. But individuals can also change them-

selves and/or their environment. More impor-
tant than the conquest of one variant over
another or one species over anolher is their
effect on each other - their ability to adapt to

one another. Through mutual adaptation they
evolve together.

o Phi losophy. Phi losophers since the t ime of
Plato have searched for eternal truths' Their

search was for universal ideas that lay behind
the  seeming confus ion  o f  the  wor ld .  They

searched for the essence that gave something its
particular character and sought to identify the

universal forms that unify our use of words and

concepts. Contemporary philosophy has moved

far from those ideals.  Phi losophy now must

account for history and detail rather than the

permanence of eterni ty and general i ty '  The

search for essence has been replaced by an

attempt to understand the meaning and nature

of e*ist".tce. Finally, the universality of forms

is  rep laced by  Wi t tgens te in 's  
" fami ly  re -

semblances" :  iden t i t y  g ivas  way to  re -

semblance. Philosophy has become in a sense

democratized, with analysis and specialization

replacing synthesis and insight' Now that the

- " ty  spec ia l i zed  areas  o f  ph i losophy have

beguo t i  face up to the complexi ty and ever-

changing nature of the actual world, the disci-

pline" is held together only by the loosest of

family resemblances'

o Psychology. The movement in psychology has

beln astonishingly rapid. The focus in tradi-

t ional psychology was on the singular sel f

attempting to master the contrary components

of the ptyih", including the unconscious' The

shif t  i i  toward a mora complex interact ive
m o d e l .  T h e  n e w  p a r a d i g m  i s  f o c u s e d  o n

achieving a harmony of the many dimensions

of the psyche, not the suppression of any di-

mension. The aim is wholeness rather than

ident i ty.  The individual psyche, l ike t}re or-

gan ism in  an  ecosys tem,  in te rac ts  w i th  i t s

psychological environment. These transactions
"r" " p".t of its definition of self. Finally, rather

than conquering the unconscious, tltere is an

attempt to integrate unconscious processes into

the larger self.

.  Pol i t ics.  The shif t  in pol i t ical  theory began

wi th  the  breakdown o f  au thor i ta r ian  and

monarchic structures of power' They drew their

authority from strength of arms or from the

necessity of a higher authority, as in the "divine

right" of kings. The shift is away from cen-

tralized hierarchy and toward pluralism' Au-

thority is based on legitimacy given by the gov-

ur . , "d .  F ina l l y ,  the  necess i ty  imposed by  a

higher order is replaced by a voluntary and

inventive character. We choose to participate'

and part of our participation is creating institu-

tions of politics such as modern bureauGacies'

o Linguistics. Our understanding of the nature of

la.,guage has undergone a major change in this

century, dat ing from the work of Saussure'
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Words in themselves no longer have any intrin-
sic meaning; rather, they are defined by their
location in a context. Thus, words are no longer
seen as "atoms" of meaning. To find meaning,
one needs to  focus  on  the  complex  in te r -
relationships that create a linguistic structure.

Rel igion. The shif t  in the nature of spir i tual
bel ief  and pract ice is l ikely to be among the
most controversial  aspects of our argument.
Histor ical ly,  an important shi f t  took place cen-
tu r ies  ago when empi r i ca l  sc ience,  w i th  i t s
focus on the "one truth," took over the role of
metaphysical  arbi ter f rom rnonotheist ic rel ig-
ion. As the metaphysical  role of science di-
minishes, i t  is not surpr is ing to see rel igion
returning to center stage. But we have learned
some things along the way. As the physics we
encounter is a function of our perspectives, so
ale our gods. The current emphasis on toler-
ance (e.g.,  Vat ican I I)  is indicat ive of a new kind
of polytheism. Along with that, then, comes a
return of the idea of immanence; to know the
spirit requires looking within.

Consciousness. The initial focus on the nature
of consciousness more than a century ago rep-
resents an imporiant step. It was an acknowl-
edgment of the fact that consciousness is not
merely a blank slate, but that its nature affects
our encounter with the world and ourselves.
More  recent ly ,  espec ia l l y  in  sp l i t -b ra in  re -
search, we have discovered that there may be a
pluralistic structure to human consciousness,
with several quite different (but partial) systems
in the brain. Thus, rather than a hierarchy of
funct ions we f ind a "heterarchy" of guiding
principles. (See box on heterarchy.)

Arts. Modern art is a mirror of contemporary
consciousness. The fundamental  shi f t  is the re-
bel l ion against the concept of stable form. Thus,
once tlre aim was to present reality in a style
and form that would endure. Now art abstracts
from reality its ever-changing nature. Rather
than immortal works resisting the flow of time,
t h e  s t y l e  i s  f l u i d ,  a n t i c i p a t i n g  t h e  e v e r -
changing world and the evanescent moods of
the artist.

These areas of formalized and abstract development
form the underpinnings of our case for change. The
issue for this analysis is how they will impact our
common understandings of the nature of things. In
the next section we explore how these may be trans-
formed into a pattern of belief.

Patterns of Change
In the following discussion, we attempt to clarify the
pattern that appears to be unify ing these seemingly
disparate threads. What we seek is the emergent pat-
tern of our common understanding of the nature of the
actual world.  Qual i t ies are brought lo that common
understanding from the more precise and r igorous
descriptions of the formal disciplines. Thus, we make
the statement that the world is complex rather than
simple. Physics, chemistry,  etc. ,  teach us about com-
plexi ty in precise terms. However,  what we wish to do
is relate that complexity to other qualities and then to
explore the implication of that whole pattern. Table 2
shows the qual i t ies to be discussed and the disci-
plines from which they derive.

There is a difficulty of communication that must be
noted. Describing a qual i ty,  which is i tsel f  a descr ip-
tive term, is very difficutt. How do you describe blue
or big when the meaningful referents themselves are
changing? Thus, a shi f t  in color from blue toward red

is not too di f f icul t ,  but blue toward big is almost
nonsensical. Not only has there been a shift in the
qual i ty i tsel f ,  but in i ts contexl  as wel l .  The meaning
of the new descript ion has changed. We wi l l  descr ibe
the  sh i f t s  in  qua l i t y  in  sequence;  however ,  the i r
meaning is found in their  whole pattern. Table 3

shows this shi f t  in qual i t ies, each aspect of which is

discussed below.

From Simple Toword Complex -  The task of most
knowledge processes has been to reduce that which is
studied to i ts elements and simplest relat ionships'
These are cal led fundamentals and basic laws. F :  ma

is an example in physics. Larger,  more complex en'
t i t ies are simply the result  of  adding up the smal ler
components. If there are differences, they are taken

care of by averaging.

We can no longer treat the actual r . r 'or ld as simple'  We

have found in physics, chemistry,  ecology, l inguis '

1 0



Hete r ar chy

The concept of heterarchy provides
an alternative to the simple opposition
between order and chaos. If hlerarchical
order is rule by one and anarchy is rule
bynone (or by all - it amounts tothe same
chaos), then heterarchy is rule by some.

The formal definition of hierarchy
describes what we refer to less formally
as a "chain of command" or "pecking

order", A over B, B over C. C over D. and
so on. Further, the formal definition of
hierarchy stipulates transitivity of
preference or command:if A is over B and
B is over C, then A is over C. The
distinctive feature of heterarchy is the
denial of transitivity. The simplest
heterarchical syste m is one consisting of
three "choices": A over B, B over C, and -
su rp r i s l ng l y -cove rA .

Some examples will demonstrate the
drfferences among heterarchy, hierar-
chy, and anarchy. Take the srmple game
of paper, rock, and scissors. Paper
covers rock, rock breaks scissors, scis-
sors cut paper. No one choice always
wlns; no one choice always loses, The
game has invariant rules. It is not
anarchical. yet there is no fixed hrerar-
chy of one option over both others.

A second example, the so-called
Voters' Paradox, has received many
treatments, from Condorcet to Lerr"is
Carroll. One group of voters prefers A
over B and B over C. A second group
prefers B over C and C over A. A third
prefers C over A and A over B. When we
count the votes, v'e discover a preference
for A over B (groups 1 and 3), and a
preference for B over C (groups I and 2),
but not a preference for A over C. Groups
2 and 3 prefer C over A. Some polrtical
theorists have concluded that the very
possibility of such a prelerence pattern
reveals an essential inconsistency or
lrrationality in the mechanisms of vot-
ing and majority rule. Arguing from a
position that equates order with unam-
biguous hierarchy, they see the disorder
of anarchy as the only alternative to the
hierarchy undermined by the Voters'
Paradox. A third exarlple will showwhy
it is unnecessary to infer anarchy from
the lack of a clear hterarchv.

Neurophysiologists have discov-
ered that some nets of neurons are ar-
ranged like su,'itching mechaflis ms $/ith
the formal properties of the Voters'
paradox. Heterarchical nervous nets
do nothing to destroy the organization
of the nervous system of which they are
a part. On the contrary, heterarchical
nervous nets may be precisel-v $/hat
distinguishes an lntelligent system
capable of choices from a thoroughly
pre dictable automaton.

A fourth example of heterarchical
organizatron mrght be drawn from the-
ology: the pol)'theistic pantheon of
Olympian deities. Zeus may be first
among the gods and goddesses but he
lacks the omnlpotence of the monothe-
istic Lord of Lords. Within a heter-
archrcal pantheon, even lhe personifl-
cation of power and authority himseJf
turns out tobe one power among others
Less than omrupotent, Zeus acts more
like a deterrent. Less po$/erful than all
the other gods and goddesses combined,
he is nonetheless sufficiently po$/erlul
to keep any one god or goddess form
exercising pretentions to supremacy.
Zeus's limited pov/er is not necessarily
a primitlve version of a more developed
monotheidtic hierarchy. On the con-
trary, Zeus may be crucial to the main-
tenance of the complexity of the pan-
theon, Without him the Olympian order
might yield to the supremacy of one of
the other gods, devolve into the simpler
form of monotheism, and from there
into even less mysterious hierarchies.
In bureaucracy, for example, the aim is
to construct a hierarchical tree of deci-
sion procedures reducing every deci-
sion to an essentially unintelligent
automatic function,

From the formal definition of
heterachy and the concrete contents of
the four examples, the following fea-
tures of the heterarchical model
emerge. Heterarchrcal systems ex-
hibit patterns of preference that are
nontransitive, circular, and complex.
Unlike anarchy, heterarchy defines a
tightty constrained limitation on the
range of possible choices. Unlike hier-
archy, heterarchy does not yield up all
choices to one ultimate source ol judg-
ment, Heterarchy is thus a model for
leadership that stops short of omnipo-
tence, and for intelligent choice anong
real options whose range stops short of
an anarchic "anything goes."
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Dominant Paradrgm Emergent paradigm

From

Simple/probabil ist ic

Hierarchy

Mechanical

Determinate

Linearly causal

Assembly

Tovrard

Complex and diverse

Heterarchy

Holographic

Indeterminate

N{utua1ly causal

N{orphogenesis

PerspectiveObjective

:haracler ist ics and behavior of a complex system are
rot merely the sum of i ts individual elernents; as
ystems.become more complex, they develop unique
lropert ies.

' rom Hierorchy  Toword  Heterorchy  -  We f ind
reterarchy as one of the new concepts in psychology,
rhi losophy, rel ig ion, brain theory, and physics. The
, ld concept ion of order was hierarchical :  there exists
"peck ing  order , "  a  cha in  o f  command,  h igher -  and

ower-order pr inciples, and so on. The emergent order
s heterarchical .  There may be vert ical  orderings, but
here are many on a comparable level;  there is no one
)erson, pr inciple,  or object at  the top of everything.
'here may be many peaks to these pyramids, and
yh ich  one comes in to  p lay  and i t s  re la t ionsh ip  to  the
thers depend on the si tuat ion.

Heterarchy is  a shi f t  f rom the ru le by one lo several

ru les by some. Today's  pol i t ica l  sys lems of  in terest

g roups ,  i n te r l ock ing  bu reauc rac ies ,  and  mu l t i na t i ona l

companies seem to bel ieve that  there is  a h ierarchy of

power .  Ye t  t hey ,  i n  f ac t ,  ope ra te  he te ra rch i ca l l y ,

creat ing a sys lem of  mutual  constra ints  and inf luence.

The whole system goes not  where any one interest

l r 'ou ld take i t .  Rather  than merely  a compromise or

average of  a l l  the in terests,  there is  a movement that  is

unpredictable and d i f ferent  f rom those of  the par-

t icu lar  component  in terests.

F rom Mechon i co l  Toword  Ho log roph i c  -  The  re -

l a t i onsh ips  among  pa r t s  once  were  found  i n  ana log ies

to  s imp le  mach ines  such  as  t he  l eve r .  Fo r  examp le ,  an

actor  at  one end of  a lever  can l i f t  an object  by a

dou'nward push -  a very s imple process in  n 'h ich

no th ing  e l se  happens .  Howeve r ,  i f  t he  ac tua l  wo r l d  i s
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complex and can be ordered heterarchical ly,  then
such.simple metaphors may be inappropriate. A more
useful  metaphor may be the hologram.

With the holographic metaphor come several  impor-
tant at tr ibutes. We f ind that the image in the hologram
is created by a dynomic process of interact ion and
dif ferentat ion. We f ind that the information is distr i -
buted throughout -  that at  each point information
about the whole is contained in the part .  In this sense,
everyt l r ing is interconnected l ike a vast network of
interference patterns, having been generated by the
same dynamic  p rocess  and conta in ing  the  who le  in
the part.

From Determinote Toword Indeterminote -  The suc-
cess of the mechanist ic descr ipt ion of the actual world
gave I strong foundation to the argument for a deter-
min is t i c  v ie rv  o f  the  wor ld .  I f  the  wor ld  cons is ts
whol ly of part ic les and f ields of force whose behavior
is mathematical ly descr ibable, then, given suff ic ient ly
sophist icated computat ional abi l i t ies, the behavior of
who le  aggregat ions  shou ld  be  pred ic tab le .  Even i f
calculat ion is not possible in pract ice, the system is
st i l l  str ict ly determined.

Those simpl ist ic not ions were laid to rest by Heisen-
berg 's  Indeterminacy  Pr inc ip le ,  wh ich  te l l s  us  tha t  (1 )
at a subatomic level the future state of a part ic le is in
p r i n c i p l e  n o t  p r e d i c t a b l e ,  a n d  ( Z )  t h e  a c t  o f  e x -
perimentat ion to f ind i ts state wi l l  i tsel f  determine the
observed state. Qual i tat ively,  the impl icat ion of this is
not that there are no causal l inkages between past,
present,  and future; rather,  in complex systems pos-
sibi l i t ies can be known, but precise outcomes cannot
be predicted. I t  means that ombiguity about the future
is a condit ion of nature. Not everything is possible,
but among the possibi l i t ies choices do affect the ac-
tual outcomes. There is an analogy here in the shi f t
f rom the f ixed order of div inely endowed kings to the
voluntary and evolut ionary order of democracy.

From Lineor Toword Mutuol Couso. l i ty -  The inde-
terminacy in nature is mirrored in the evolut ion of
causal models.  The simplest causal model is l inear;
tha t  i s ,  a  s imp le  ac t ion  leads  a lways  to  the  same pre-
dictable result :  push on a chair  and i t  moves every

time. Thermodynamics introduced probabilities
causality to describe the average behavior of whol
aggregat ions such as a gas. Cybernet ics gave us f ,
back, but with a concentration on negative f
That means that if A causes B, then B provides
feedback signal to A such tbat A changes in a way
reduce or  l imi t  the magni tude of  B.  A heat ing sy
wi th a thermostat  funct ions that  way.  Such a systern
tends toward stabi l i ty.  The new paradigm adds posi.
t ive feedback, which means that the feedback signat
from B affects A in a fashion such that A tends t
i nc rease  B .  I n  t he  s imp les t  and  mos t  nega t i ve  f o r rn
that  is  ca l led a v ic ious c i rc le.  Horvever ,  r+ 'hen i t  is  of
mutual  benef i t  for  both A and B,  then i t  is  l ike svm.
biosis.  Both A and B evolve and change together,  ea
affecting the other in such a way as to make the d
t inct ion bet '* 'een cause and effect meaningless.

From Assembly Toward Morphogenesis - Our o
metaphor for  change is  that  of  a construct ion
We have components being assembled according to
plan with a predictable outcome. Forms in natu
seem to evolve in a different lvav. There are no
ponents and p lans for  waves,  p lants,  or  galax ies.  Fr
Zwicky used the term morphogenesis to descr ibe t
evo lu t i on  o f  ga lac t i c  f o rms  ou t  o f  t he  p r imord i
chaos.  I t  is  in  the sense of  order  emerging f rom di
der that we use i t  here. I f  a system is complex
composed of diverse elements that interact by mu
al ly  causal  and indeterminate processes -  and t
system is  open to external  inputs,  then i t  can chsn
morphogenet ical ly.  A new form, unpredicted by
of its parts, can arise in such a system. The form of
flower cannot be accounted for solely by the form
i ts  component  cel ls .  However,  not  just  any form
possible. The components constrain, but they do
determine the exact  form; hence,  a par t icu lar  k ind
rose may di f fer in hue, nirmber of petals,  and size f
other roses of the same kind r .r 'h i le st i l l  being
nizable as a rose.

The  requ i remen ts  f o r  morphogenes i s  a re  d i ve rs i l f
openness ,  complex i ty ,  mutua l  causa l i t y ,  and i
terminacy. When these condit ions exist ,  we have t
ingredients for qual i tat ive change. That process
be described reasonably r igorously by Rene Thom
catastrophe theory.

1 4



From Objective Toword Perspective - Along with the

Indeterminacy Pr inc ip le, .  the changes in pat tern a l -

ready ident i f ied lead us to one f ina l  change.  Unt i l  th is

century,  we were taught  to bel ieve that  the way to

know about  the wor ld was to s tand outs ide i t  some-
how and observe i t  ob ject ive ly .  We assumed that  our
mental  processes,  our  exper imenta l  inst ruments,  and
our d isc ip l ines were neutra l .  But  we've d iscovered

that  none of  t iese are neutra l  to  the wor ld.  Our in-

struments and experiments affect the results, espe-

c ia l ly  in  atomic s1 's tems and human syslems.  Our
cul ture,  language,  and wor ld v iew af fect  u 'hat  r+ 'e
perceive and r , r 'hat  u 'e do not .  F inal ly ,  the evolut ion of
pa rad igms  i n  d i sc ip l i nes  such  as  phys i cs  shows  tha t
the  d i sc ip l i nes  t hemse lves  a re  no t  neu t ra l  t o  t he

wor ld .

I f  object iv i ty  is  an i l lus ion,  is  subject iv i ty  the only

al ternat ive? We suggest  that  perspect ive is  a more

usefu l  concept .  ferspect ive connotes a v ierv at  a d is-

tance f rom a par t icu lar  focus.  Where we look f rom

affects what  we see.  This means that  any one focus of

observat ion g ives only a par t ia l  resul t ;  no s ingle d is-

c ip l ine ever  g ives a complete p ic ture.  A whole p ic ture

is  an image generated morphogenet ica l ly  f rom mul t i -

p le perspect ives.

Yet  knowledge requi res more than an image.  But  i f

knowledge is  not  merely  the sum of  object ive facts,

what  is  i t?  Fol lowing the same logic  as above,  knowl-
edge may requi re engagement.  In  l inguist ics we found
that  the meaning of  a word comes f rom i ts  use in
context ;  s imi lar ly ,  in  ecology we must  v iew the or-
g a n i s m  i n  i t s  e n v i r o n m e n t .  T o  k n o w  s o m e t h i n g
requires engagement wi th i t  so that  i t  is  seen in the
contexl  of  our  own concerns,  and mul t ip le perspec-
l ives so that  we are not  b l inded bv our  own biases.

Th i s  acknow ledgmen t  o f  t he  i nescapab i l i t y  o f

perspective is very different from the attempt to gain

objectivity by abstracting from all perspectives.

A further consequence of this shift in our process of

knowing is  that  the concept  of  real i ty  i tse l f  changes.

There may,  indeed,  be an u l t imate real i ty .  However,

every time we try to discover r+'hat it is, our efforts

wi l l  be par t ia l .  Thus we see a shi f t  f rom the "absolute"

t ruth d iscovered by the " r ight"  method toward a p lur-

a l i ty  of  k inds of  knowledge explored by a mul t ip l ic i ty

o f  me thods .

The New Melophor -  The tota l  pat tern of  change is

someu,hat  l ike a change in melaphor f rom real i ty  as a

mach ine  toward  rea l i t y  as  a  consc ious  o rgan i sm.

Machines are mechanical  and re lat ive ly  s imple.  They

are organized h ierarchical ly  f rom components,  and

they funct ion l inear ly  and predictably .  We can stand

outs ide them and study them.

A conscious being -  say,  a human being -  is  very

complex and unpredictable.  People behave one way

now and a d i f ferent  way later .  When they change,  they

of ten change suddenly.  They are in ternal ly  in tercon-
nected,  consist ing of  many complex subsyslems.  They

are external ly  in terconnected wi th other  people and

the wor ld around them. When people in teract  they

af fect  each aother .  Because of  th is  complexi ty  of  in-

teract ion,  people don' t  a lways see the same th ings;

they have unique pespect ives.  In  the same r+ 'ay,  the

emergent  paradigm of  the actual  wor ld is  complex,
holographic,  heterarchical ,  indeterminate,  mutual ly

causal ,  morphogenet ic ,  and perspect iva l .  The shi f t  in

metaphor is  f rom the machine to the human being.  We

are l ike the wor ld we see.
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IMPLICATIONS

In this section we want to draw out the implications of

t) :e mult i - facet 'ed revolut ion summarized in the pre-

r ious sect ion. We wi l l  f i rst  br ief ly examine certain

rnechanisms of change. Then we will apply those

mechanisms to individuals,  society,  pol i t ics,  science

and technology, and f inal ly business'  With respect to

bt is iness, we are interested both in the direct impacts

and in those impacts that ar ise from changes in the

other categories of imPact.

Mechanisms of Change
The foregoing analysis suggests that there is a com-

mon pat lern Lf de. '" lopment in diverse areas of in-

quiry.  That pattern can be cal led a shi f t  in paradigm'

the lvolut ion of new conceptual maps, a change in

world view, or other simi lar phrases'  We must now

address the quest ion of how such a conceptual and

formal revolution translates into effects on human

l ives.

We suggest that it is not much of an exaggeration to

consid*ei  this change akin in kind, diversi ty '  and

magnitude to the emergence of the Enl ightenment in-

the seventeenth and eighteenth centuries' The heart of

the Enl ightenment was the idea that man's happiness

would result  f rom the appl icat ion of "r ight reason" to

the human, spir i tual ,  and natural  order '  Rather than

being in the ha.,ds of God alone, man was by dint of

his intel lect capable of pul l ing himself  up toward

some higher state'  As in the present,  the revolut ion

was mult i faceted. The Enl ightenment is associated

with such names as Bacon, Descartes'  Gal i leo'  New-

ton, Wesley, Voltaire,  Rousseau, Locke, Hume' Kant '

and Adam 
-Smith. 

At i ts roots the Enl ightenment was a

profound intel lectual t ransformation, and few would

deny that our present economic, social ,  pol i t ical '  and

tecinological trder are a direct result of that trans-

formation. To be sure, there were other factors at work

as wel l ,  but the pattern that we label the Enl ighten-

ment shattered and reformulated nearly every aspect

of human existence. Out of that comple;< -of changes

emerged new def ini t ions of meaning, a new sense of

the basis for man's existence, a new set of principles

for ordering society, the entirely new phenomena of

empir ical  , . i " . , ""  and i ts handmaiden technology'

new language, new vistas of possibi l i ty for human-

kind, ani th-e idea of progress itself' Over the span of

two centuries these forces translated the abstract re-

vo lu t ion  in to  a  concre te  one '  S imi la r  fo rces  w i l l

t ranslate the current largely intel lectual revolut ion

into an aclual human transformation'

We can expect that new bel ief  s1'stems wi l l  integrate

or.  . r . t . r" . , t  understandings rt ' i th more tradi t ional be-

l ie fs  and lead to  va lue  changes '  New melaphors  w i l l

permit  approaching old problems afresh'  Nevv con-

cepts wi l i  permit  a simi lar reexaminat ion of old issues

as  we l l  a i  open ing  new avenues o f  inqu i ry '  New

categories u.t i  . t l " t  of  evidence wi l l  permit  at tent ion

ir "ip".,t of life that have been excluded or largely

ignored in the past.  New language wi l l  permit  dis-

. I .arr"  about heretofore unnameable ideas'  New or-

g"niri.,g principles will permit a diversity of new

Io.- ,  of  structure in human systems' New expecta-

t ions and constraints wi l l  mot ivate new act ions'  The

new science, of course, wi l l  lead to ne'" t ' technologies'

which wi l l  have their  own imPact '

I t  is not possible to say precisely how long these

forces  * l i l  take  to  make concre te  the  in te l lec tua l

transformation already in progress'  I t  wi l l  certainly be

l e s s t h a n t h e s e v e r a l c e n t u r i e s o f t h e E n l i g h t e n m e n t .
For one thing, we are not at the beginning of the

revolut ion, but probably somewhere closer to the

- iap"i" , ,  where' the effects of the formal discipl ines

on the common understanding are l ikely to be- rapid

and exte.ts ive'  The process is also faci l i tated by a

worldwide .orrrrn,rni.ution and information revolu-

t ion, the high levels of educat ion in contemporary

advanced societ ies, and the motive to change born of

the dissat isfact ions and problems of our era'  I t  is '

f  " . h u p r ,  i n d i c a t i v e  t h a i  l e s s  t h a n  t h r e e  d e c a d e s

;*ot;O irom the end of World War I I '  when coioni-

ut i r-  , topped being an acceptable idea'  to the death

of ce.,tur^ies-old colonial empires' Furlhermore' ours

i s  a  t i m e  t h a t  i s  b e c o m i n g  a c c u s t o m e d  t o  r a p i d

change. These arguments sug!est that this intel lectual

,"uol"ut ion wi l l  have i ts profound and mult i fo ld im'

;;.i;-"" society fu, -ore rapidly than many people

might expect '
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The Individual

At the level  of  the indiv idual ,  th is  shi f t ing pat tern

may  have  a  number  o f  e f f ec t s ,  wh i ch  can  occu r

through several  mechanisms.  To those people for

r,r 'hom personal change is already a part of l i fe, the

cmergent  pat tern wi l l  prov ide new maps,  models,

nre laphors,  and qual i t ies.  Another  mechanism is  the

educat ional  system, which has an impl ic i t  image of

the goals of  ind iv idual  development .  I t  can be ex-

pected that  the def in i t ion of  the desi rable qual i t ies to

Le  deve loped  th rough  educa t i on  w i l l  be  en r i ched .  As

peop le  change ,  t hey ,  i n  t u rn ,  may  become mode ls  f o r

others.  F inal ly ,  as bel ie f  systems shi f t  on the basis  of

the emergent  pat tern,  we can expect  s t i l l  more perva-

s ive changes to occur .

The qual i t ies of  knowing,  we have suggested,  inc lude

the need for  perspect ive,  a qual i ty  of  recept iv i ty  and

engagement,  and a recogni t ion of  the par t ia l i ty  of

knowledge.  Knowing in the current  paradigm, which

holds that  we are deal ing wi th an object ive wor ld

being understood through a neutra l  inst rumental i ty ,

requi res no knowledge of  se l f .  In  the emergent  pat-

tern,  knowing anyth ing at  a l l  about  the wor ld does

require knowledge of  se l f .  That  is ,  knowing requi res:
o An ident i f icat ion of  the mul t ip le loc i  o f  our

pe rspec t i ve ,  i . e . ,  t he  psycho log i ca l  l oca t i ons
from which we v iew and interpret  the u 'or ld .

o An understanding of  the process by which we
part ic ipate in  the wor ld -  i .e . ,  how we af fect
o t h e r s  a n d  t h e  w o r l d  a r o u n d  u s  -  v v h i c h
fac i l i ta tes the qual i t ies of  recept iv i ty  and en-
gagemen t .

o A def in i t ion of  the boundar ies of  our  par t ia l
know ledge ,  i . e . ,  no t  ove rex tend ing  the  reason -
ab le  app l i ca t i on  o f  any  se t  o f  unde rs tand ings .

Some contemporary psychotherapeut ic  modes,  such
as  psychosyn thes i s ,  use  a  mode l  t ha t  can  be  he lp fu l ,
The  i dea  i s  t ha t  we  behave  as  i f  we  were  composed  o f
a  se t  o f  subpe rsona l i t i es .  Each  subpe rsona l i t y  has
some pa r t i cu la r  i den t i f i ab le  cha rac te r i s t i cs ,  wh i ch
come to dominate our  behavior  in  a par t icu lar  s i tua-
t ion;  i .e . ,  we behave as i f  we were only th is  sr . rbper-
sonal i ty .  The reader wi l l  undoubtedly recognize the
feel ing of  being aware that  you are behaving in  some
way that  you don' t  l ike.  The sel f  contro l l ing the be-

havior is the subpersonality, while the self that is

watching is  a much larger  sel f  encompassing that

particular subpersonality. The process of withdraw-

ing control from that subpersonality to the larger,

more complex sel f  is  the process of  d is ident i f icat ion '
i .e . ,  no longer ident i fy ing wi th the narrow interests of

the subpersonal i ty .

The process of  se l f -knowledge involved wi th the em-

ergent  paradigm is  ak in to th is  model .  I t  enta i ls ,  f i rs t ,

the recogni t ion of  the many d imensions of  the sel f ;

r a the r  t han  the  s imp le  h ie ra rch i ca l  mode l  o f  a  sup -

reme sel f ,  we see a larger ,  more complcx communi ty

of  se lves.  There is ,  for  example,  the instance of  the

scient is t  who,  by h is  or  her  abi l i ty  to  s t r ip  away the

f i l ters of  b ias,  can uncover a remarkable new ins ight '

However,  that  same sc ient is t ,  because of  h is  or  her

secur i ty  needs,  might  behave wi th an a lmost  unbe-

l ievable degree of  b ias when faced wi th the con-

t radic tory resul ts  of  a col league.  In one instance,  i t  is

the "sc ient is t "  subpersonal i ty  that  is  dominant ,  whi le

in the other  i t  may be the "hur t  l i t t le  ch i ld ' "  The

psychological  process in  the indiv idual  that  corres-

ponds to the knor t ' ledge process is  d is ident i f icat ion -

te ing both the sc ient is t  and the larger ,  more complex

communi ty ;  denying nei ther  and accept ing both '  In

te rms  o f  t he  VALS t ypo logy ,  t h i s  can  be  seen  as

movement toward the Integrated stage.

Such a model  of  the psyche requi res that  we confront

anew the problem of  eth ica l  judgments.  Hovv can we

deal  u, i th  good and evi l?  By acknowledging the mul-

t ip le selves,  have we s l ipped into an eth ica l  abyss?

Er ich Neumann,  in  h is  remarkable l i t t le  book Depth

Psychology ond o New Eth ic ,  deals wi th th is  quest ion

most  e loquent ly :

I n  t he  new e th i ca l  s i t ua l i on ,  ego -consc iousness
becomes  the  l ocus  o f  r espons ib i l i t y  f o r  a  psycho log i ca l
L e a g u e  o f  N a t i o n s ,  t o  w h i c h  v a r i o u s  S r o u p s  o I  s t a t e s
be long ,  p r im i t i ve  and  p rehuman  as  we l l  as  d i f f e ren -
t i a t e d  a n d  m o d e r n ,  a n d  i n  w h i c h  a t h e i s t i c  a n d  r e l i -
g i o u s ,  i n s t i n c l i v e  a n d  s p i r i t u a l ,  d e s t r u c t i v e  a n d
c o n s t r u c t i v e  e l e m e n t s  a r e  r e p r e s e n l e d  i n  v a r y i n g

deg rees  and  coex i s t  w i t h  each  o the r .

A l l  t hese  S rgups  o f  f o r ces  mus t  be  taken  i n to  cons ide r -

a t i o n .  s i n c e  h e r e .  a s  i n  t h e  c o l l e c t i v e  l i f e  o f  n a t i o n s '

supp ress ion  o r  rep ress ion  l eads  to  hos t i l e  reac t i ons
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which  d ie tu rb  the  l i fe  o f  the  who le  communi ty  and

k e e p  i t  i n  a  s t a t e  o f  c o n t i n u a l  u n r e s t .

The pr inc ipa l  requ i rement  o f  the  new e lh ic  i s  no t  tha t

the  ind iv idua l  shou ld  be  
"good, "  bu t  tha t  he  shou ld  be

p s y c h o l o g i c a l l y  a u t o n o m o u s  -  t h a t  i s  t o  s a y ,  h e a l t h y

a n d  p r o d u c l i v e ,  a n d  y e t  a t  t h e  s a m e  t i m e  n o t  p s y c h o -

l o g i c a l l y  i n f e c t i o u s .  A n d  t h e  a u l o n o m y  o f  t h e  e t h i c a l

p e r s o n a l i t y  m e a n s  e s s e n t i a l l y  t h a t  t h e  a s s i m i l a t i o n

a n d  u s e  o f  t h e  n e g a t i v e  f o r c e s  t o  b e  f o u n d  i n  e v e r y  p s y -

c h i c  s y s t e m  t a k e s  p l a c e  a s  f a r  a s  p o s s i b l e  c o n s c i o u s l y ,
w i t h i n  t h e  p r o c e s s  o f  s e l f - r e a l i z a t i o n .  I n  f a c t ,  t h e  c e n -

t r a l  h a p p e n i n g  i n  t h e  p r o c e s s  o f  i n d i v i d u a l i o n  i s  p r e -

c i s e l y  t h e  w a y  i n  w h i c h  t h e  e g o  t a k e s  p a r t  i n  t h i s

t r a n s f o r m a t i o n  o f  t h e  p e r s o n a l i t y ,  b y  a c t i n g ,  s u f f e r -

i n g ,  s h a p i n g  a n d  b e i n g  o v e r w h e l m e d  a t  t h e  s a m e  t i m e '

U n d e r  t h e  o l d  e t h i c ,  i t  w a s  a  f r e q u e n t ,  i f  n o t  a  r e g u l a r ,

o c c u r r e n c e  t h a t  a  s t r o n g  
" e t h i c a l "  p e r s o n a l i t y  d i d  n o t

l i v e  o u t  h i s  o w n  n e g a t i v e  d r i v e s ,  b u t  p r o j e c t e d  t h e m

forc ib ly  on  to  the  weak spots  in  the  env i ronment ,  so

t h a t  t h e  n e g a t i v e  s u p p r e s s e d  a n d  r e p r e s s e d  c o n t e n t s

h a d  t o  w o r k  t h e m s e l v e s  o u t  b y  c o m p e n s a t i o n  i n  h i e

i m m e d i a t e  s u r r o u n d i n g s  ( t h e  f a m i l y  o r  t h e  c o l l e c t i v e ) ,

w i t h o u t  t h e  " r e p r e s s o r "  p e r s o n a l i t y  h a v i n g  t h e  s l i g h t -

e s t  n o t i o n  o f  h i s  m o r a l  r e s p o n s i b i l i t y  f o r  t h e s e

p h e n o m e n a .

Th is  leads  us ,  then,  to  another  emergent  a t t r ibu te  o f

i n d i v i d u a l s .  T h e  p s y c h o l o g i c a l  m o d e l  w e  a r e  d e -

scr ibing here is heterarchical  and decentral ized. As
noted earlier, complex systems that have these prop-
er t ies  tend to  change morphogenet ica l l y '  Such a
change process wi l l  tend to produce more diverse
personal i ty types among individuals and less predic-
tabi l i ty within any one individual.  The diversi ty wi l l
come from the complex interplay of the var ious di-
mensions of sel f ,  reaching some new accommodation
among them, rather than repression to conform to a
l imited set of  social ly def ined norms' Perhaps the
complexi ty of the VALS typology, with i ts peak in the
Integrated level is,  in part ,  a manifestat ion of this
process already at work at the unconscious level.

That same reduct ion or repression wi l l  a lso decrease
individual predictabi l i ty.  As among the community of
nat ions, there is a cont inuing process of negot iat ion
among the var ious "selves," leading to new condi-
t ions. To be sure, the f i rst  expressions of this mult i -
pl ic i ty in an individual are l ikely to be infant i le and

t r i v ia l ;  bu t  most  ind iv idua ls  do  mature ,  hav ipg

worked through their childish fantasies. One can ex-
pect that, as a result, people will undergo more he'
quent and more divergent changes in the major as-
pects of their lives (e.g., careers, lifestyles). Fur.her,
this diversity and unpredictability may tend to pro-
duce obvious inconsistencies in people's l ives -  for
example, l iv ing convent ional ly in most respects, but
very  unconvent iona l l y  in  some par t i cu la r  aspec t .

Cultivating that Iimited eccentricity may become tho
norm.

There are two second-order consequences of these
behavioral  changes. First ,  interpersonal communica-

t ion may become more di f f icul t .  Though presumably

the qualities of reflection will enhance people's abil-

i ty to communicate, the gulf  between individuals may

tend to widen. If we become more diverse, sharing our
experience of the world will take greater effort, as
today it takes considerable effort for an American and

a Japanese to trulY communicate.

A second consequence has been suggested by |on
M c l n t i r e .  I n  t h i s  i n c r e a s i n g l y  a m b i g u o u s  s o c i a l

mi l ieu, we are l ikely to see an increasing rel iance on
formal i ty in manners and style,  which becomes a

shortcut way to communicate complex ideas'  Perhaps

an analogy can be drawn to medieval Japan' In that

society,  a very r ich and complex inner l i fe n'as not

masked but was communicated by a set of  highly

styl ized gestures, r i tuals,  dress, and language' The

ideal was to say a great deal with a minimum of effort'

The new physics leads us less direct ly to further con-

,"q.r" t ." i  for the individual.  The consequences of the

new physics are indirect,  not only because the f ind'

ings of the physicists are far away from our everyday

concerns; more profoundly, the new physics chal'

lenges our commonsense concepts of consequence

and ind iv idua l i t y .  So  when we ask  how the  new

physics has consequences for the individual,  the new

physics answers with f indings that chal lenge the very

terms of the question.

Of course, a person is not an atom, and the causal

eff icacy of one person's shoving another wi l l  not be

altered in the least by even tlie most fundamental

revolution in the physics of microparticles' But the
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way we think about causality and individuality - the
paradigmat ic  models wq employ in  our  imaginat ive
reconstructions of the order of things - are heavily
in f luenced by the physics of  the last  four  centur ies,
And as we th ink,  so do we act .

We  s t ress  t hese  cavea ts  aga ins t  i n fe r r i ng  s imp le
causal  consequences of  the new physics because,  fo l -
l ow ing  the  o ld  pa rad igm,  we  m igh t  be  i nc l i ned  to
regard physics as provid ing the most  basic  causal
account  of  everyth ing.  According io  Bacon and De-
scar tes,  the best  method of  understanding anyth ing is
to  ana l yze  i t  i n to  i t s  sma l l es t  pa r t s ,  unde rs tand  the i r
behaviors,  then reconstruct  the behavior  of  the r+ 'hole
as a sum of  the behaviors of  i ts  atomic e lements.  The
assumpt ions  gu id ing  the  p rac t i ce  o f  Bacon ian  sc ience
a l so  se rved  a  me taphys i ca l  r o l e ,  gua ran tee ing  to
physics the ro le of  u l t imate arb i ter  of  real i ty .  The new
physics chal lenges precisely  the analy. t ic ,  a tomist ic
app roach  a t  t he  hea r t  o f  t he  Bacon ian  me thod .  I t
therefore chal lenges the very assumpt ion that  would
take the smal lest  atomic e lements as the most  basic
const i tuents of  our  explanat ions.  The new physics
abdicates the metaphysical  throne occupied by the
o ld  phys i cs .  By  v ind i ca t i ng  ho l i sm ove r  a tom ism,  t he
new physics suggests that  the theory of  atoms -
physics i tse l f  -  can no Ionger serve as the theory of
u l t imate real i ty .

Metaphysic ians and theologians of  every school  wi l l
undoubtedly f ind much to ponder and debate in  the
new physics.  That  debate and i ts  secular  repercus-
s ions wi l l  a lmost  cer ta in ly  have a profound ef fect  on
the spi r i tua l  l i fe  of  humankind.  I f  a l ienat ion was the
consequence  o f  pe rce i v i ng  the  un i ve rse  as  a  mach ine ,
perhaps comfor t  wi l l  be the resul t  o f  perceiv ing the
universe as a vast  network,  I ike a l iv ing organism of
which we are a part, there being in each of us an
impression of  that  boundless whole,  which in  turn
bears the mark of  our  s ingular  ex is tence.

Society
The diversi ty suggested at the individual level wi l l  be
mirrored at a social  level.  The past several  decades
have been a t ime of rapid homogenizat ion in this
country.  Regional,  cul tural ,  and economic di f ferences
have diminished as economic prosperi ty has made us

a middle-class and upper-middle-class society. (-fhere

are many exceptions, of course; we are not a fully
homogeneous society) .  As people begin to d iscover
thei r  own internal  sources of  d i f ferent ia t ion,  o ld and
new differences are l ikely to arise in their relation-
ships to others.  This wi l l  on ly  add to the ethnic,  cu l -
t u ra l ,  and  gende r  i den t i f i ca t i on  t ha t  has  begun  to
grow in recent  years.  At  i ts  ext remes th is  process of
d i f ferent ia t ion may produce more cul ts  of  the sor l  we
have seen ar ise recent ly .  In  the vast  middle,  however,
i t  is  more l ike ly  to take the form of  some conscious
assoc ia t i on  w i t h  o the rs  i n  a ' * ' ay  t ha t  d i s t i ngu i shes  the
g roup  f rom the  pe rce i ved  h i s to r i c  no rm.  Va r i ous
forums for  th is  behavior  could inc lude re l ig ion,  in ter-
est  groups,  unusual  adventures,  and so on.  Al l  express
the same under ly ing desi re to re inforce the sel f - image
of  uniqueness.

The current revolution in architecture is indicative of
th is  movement toward d ivers i ty  and expression of
human qual i t ies.  The sky l ines of  Amer ican c i t ies for
the last  several  decades have been the resul t  o f  a
par t icu lar  design phi losophy.  I t  emphasized a r ig id
set  of  ideals best  captured by the s imple l ines of  the
ver t ica l  boxes of  Mies van der  Rohe.  The new design
turns ar+ 'ay f rom r ig id ideals a l together ,  but  not  to-
ward the extreme of  ec lect ic ism wi thout  pr inc ip le.
Rather ,  i t  a t tempts to draw f rom a wide reservoi r  of
des ign  too l s ,  i nc lud ing  ou r  pas t ,  ex i s t i ng  des igns ,
new mater ia ls  and construct ion methods.  and ideal
v i s i o n s  o f  h u m a n  p o s s i b i l i t y .  N e w s w e e k  w r i t e r
Douglas Davis put  i t  th is  way recent ly :  "The moder-
n is t  masters bel ieved they were bui ld ing an ent i re ly
ner+' society - clean, rational, efficient. Now for the
f i rs t  t ime in decades,  the archi tect  is  a l lowing h imsel f
t o  p lay  a  more  l im i t ed  -  a  more  human  ro le . "

That  d ivers i ty  which can be a posi t ive force in  design
may have i ts  negat ive consequences as wel l .  Perhaps
the least  s igni f icant ,  but  annoying never theless,  wi l l
be the conf l ic ts  that  ar ise as neighborhoods and com-
muni t ies that  have come to expect  a b land k ind of
homogene i t y  i n  des ign  a re  assau l t ed  by  t h i s  new d i -
vers i ty .  More important  wi l l  be the conf l ic ts  that  ar ise

out  of  the new divers i ty  i tse l f ,  and the conf l ic t  o f  the
new order  wi th the o ld.  That  conf l ic t  ar ises not  merely
because of  d i f fer ing in terests,  but  out  of  a d i f ferent
v iew of  real i ty  i tse l f .  The k inds of  socia l  t roubles
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essociated with the lifestyle differences of the 1960s

are perhaps indicat ive of the di f f icul t ies of coping

ruith this kind of conflict. The entire fabric of a per-

son's existence is sometimes at stake; hence the inten-

si ty of the struggle. Current issues over homosexual
and women's r ights are a further indicat ion of this

di f f icul ty.  To a true bel iever,  homosexual i ty is evi l

i tsel f .  To many others, i t  is merely a matter of  a choice

that is l i t t le more value-laden than career preference'

In the long run, the emergent paradigm may produce

an enhanced capac i ty  to  cope w i th  such conf l i c ts  -

even to celebrate the diversi ty that is their  basis ln the

short  run, however,  i t  is far more l ikely that the forces

for conf l ict  wi l l  be more powerful .  \ {e can expect at

least the next couple of decades to be a t ime of social

turbulence and confusion, al though to be sure, there

wi l l  be periods of relat ive calm. The major social
inst i tut ions, such as the family,  are already undergo-
ing profound change; and in the face of this newly

emeigent force, there is every reason to believe that

the foundat ions of our social  existence wi l l  be rocked

st i l l  further.  I t  would not be surpr is ing to see many

people retreat ing to smal ler l i fe worlds -  people try-

ing to carye out tolerable spaces in what must seem an

in i reas ing ly  a l ien ,  complex ,  and confus ing  soc ia l

system. An aspect of the movement toward voluntary

s i m p l i c i t y  c a n  b e  s e e n  a s  c o n s i s t e n t  w i t h  t h i s

phenomenon.

On a  more  pos i t i ve  no te ,  one can see increas ing

acknowledgment of the part ial i ty of  knowledge and

the need foi  engagement. 'Professional ism is founded

on the not ion t l iat  the professional stands at the top of

his f ie ld,  master of al l  he surveys. Yet in our complex

world the professional comes to cover a shr inking

domain "t  ih" need for special izat ion Srows' Further,

the more senior and hence theoret ical ly more adept he

gets, the less engaged with the pract ice of his disci-

f l in" he usual ly i i .  fne medical  fund-raiser rarely

i " " t  "  pa t ien t ;  the  co l lege pres ident  has  no  t ime to

teach. As a result ,  we see the r ise of the paraprofes-

s i o n a l ,  f i r s t  i n  m e d i c i n e ,  t h e n  i n  l a w ,  a n d  n o w

s p r e a d i n g  t o  o t h e r  a r e a s .  T h e  m o v e m e n t  t o w a r d

p".uptof" is ionals seems consistent with the emergent

view. Poro connotes in i ts or iginal  form both "beside"

and "against."  Thus, this movement can -be seen as

workin! with the existing system to use the strength

of i ts expert ise, as wel l  as being posed against the

excess of a r igidly hierarchical  system'

Politics
The pol i t ical  impl icat ions of this revolut ion are a
publ ic mirror of  the individual and social  t ransforma'

i ior,r .  Pol i t ics is the tool  we have created to mediate

the relat ionships among people'  As was noted in the

pol i t ical  theory sect ion, the basic change in the nature

of pol i t ics has been a move from authori ty der ived

f rom natura l  o r  t ranscendent  o rder  to  leg i t imacy

granted by voluntary associat ion'

The "system" of giant publ ic and pr ivate inst i tut ions

has largely replaced the hierarchy based on natural

order.  The inst i tut ions are treated as legi t imate be'

cause they are there; and part  of  their  contemporary

funct ion is to survive'  even though their  or iginal

funct ions have become obsolete'  Both recent tax re'

vol ts and the huge l iabi l i ty awards against corpors'

t ions can be seen as reassert ions of the legi t imat ing

power of f ree ci t izens. I f  our suggest ions about per-

sonal and social  plural i ty and decentral izat ion have

any meri t ,  then we can expect this emergent pol i t ical

force to grow' The divis ion here is not betu'een the

tradit ional r ight and lef t  but between those of ei ther

the r ight or ief t  who would use central ized inst i tu '

t ions, pr ivare or publ ic,  to carry out their  social '  eco'

nomic, technological ,  or pol i t ical  goals and those n'ho

would withdraw as much authori ty as possible from

those same inst i tut ions. To some extent this divis ion

is a character ist ic of  the two el i tes discussed in an i
earlier VALS rePort. 

I

The scale of today's inst i tut ions tends to work toward I
na t iona l  homogene i ty .  The same so lu t ion  to  a .soc is l  i
problem is implemented in urban Boston 1nd. l : t t ' l
i . i to. ,a despi ie the geographic and histor ic -di f fer ' l
ences between the two areas; supermarkets al l  over;

the country display almost ident ical  arra) 's " l  qt i l

duc ts .  One poss ib le  exp lanat ion  fo r  today 's -Po l i t i ca t ;

c l imate is that people are try ing to push back.thel

boundaries of the "big system" that has encroacheol

on their  l ives from every direct ion'  As the forces.ol l

personal and social  di f ferent iat ion gror ' t"  thev can Del

expected to add strength to the mo-t'e-ment t]ttt,l l l

evident.  In i ts ear ly stages this is l ikely to take tnal

I
I
I
I
I
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form of a kind of simplistic localism and cynicism

toward the pol i t ica l  system. In the end a new balance

wi l l  be st ruck.  How long that  wi l l  take is  unclear .

Several aspects of the emergent paradigm may contri-

bute loward accelerat ing that  new balance.  As the

al ready growing a\^ 'areness of  our  in terconnectedness

and hence interdependence increases,  we can expect

two paral le l  developments.  One wi l l  focus on the

need to span arb i t rary boundar ies to solve cr i t ica l

problems.  The development  of  regional  specia l  d is-

t r ic ts  for  envi ronment ,  sewage,  rvater ,  and t ransporta-
t i on  i s  an  examp le .  The  second  i s  an  i n te rna l i z i ng  i n to
decis ions of  those aspects that  have long been consi -
dered externals and hence ignored.  Recent  moves to
constra in industr ia l  pol lu t ion are examples of  th is
process.  Learning to both recognize and comprehend
the mul t ip l ic i ty  of  perspect ives,  rather  than merely
interests involved in most  major  decis ions,  may a id us
in  reach ing  speedy  and  equ i t ab le  dec i s i ons .  Un t i l
these compensat ing forces become s igni f icant ,  how-

ever ,  we are l ike ly  to see paraly 's is  and d iv is ion in  the
pol i t ica l  system increase for  some t ime to come. That
paralys is  can only contr ibute to a fur ther  eros ion of
legi t imacy and to greater  cynic ism as the pol i t ica l
system remains inef fect ive in  solv ing the many prob-
lems of  our  society.  The centra l  inst i tu t ions of  power,
whether  U.S.  or  corporate pres idents,  have a l ready
had thei r  real  power great ly  d imin ished by the com-
plex i ty  of  the system. Now, a lmost  as a mat ter  of  fa i th ,
when people wi thdraw thei r  support ,  the balance of
power can be expected to shi f t  again toward the indi -
v i dua l .

Science and Technology

Unt i l  very recent ly ,  the most  remarkable achieve-

ments of  sc ience and technology were b ig and b igger :

t a l l  bu i l d i ngs ,  awesome b r i dges ,  b igge r  p lanes ,  g ian t

lankers,  and a vast  s1 's tem of  in terstate h ighways'  Yet

a  r e c e n t  S R I  r e p o r t  i n d i c a t e s  l h a t  l a r g e - s c a l e

t e c h n o l o g i c a l  p r o j e c t s  ( L S T P s )  a r e  b e c o m i n g  i n -

creasingly  d i f f icu l t  to  launch.  This is  no accident .

L i ke  t he  d inosau rs ,  LSTPs  a re  su f fe r i ng  f r om an

evolut ionary a l terat ion in  the ecology of  modern soci -

ety .  Thei r  sheer s ize seems to be less an asset  than a

l iab i l i ty  in  our  changing envi ronment ,  in  which we

see a shift toward small but smart in place of big and

dumb.

Miniatur izat ion in  the computer  industry  is  both an

example of  and a st imulant  toward decentra l izat ion in

sc ience and technology.  Advances in microc i rcu i t ry

let  "smart  terminals"  take over  more of  the tasks that

used to be per formed by centra l ized management in-

f r - r rmat ion systems.  The new Dist r ibuted Systems ap-

proach to in format ion processing permi ts  other  in-

dustr ies to move f rom a model  of  h ierarchical ly  cen-

t ra l ized command to lvard heterarchical  communica-

t ion.  That  movement fac i l i ta tes a f r . r r ther  pro l i ferat ion

and development  of  nevr '  (and o ld)  technologies '  In

di f ferent  geographical  locat ions and in f ie lds as var i -

ous as min ing and educat ion,  the resources of  a s ingle

corporat ion can support  the in-p lace development  of

technologies adapted to unique condi t ions.  As we

face l imi tat ions on our  natura l  resources,  i t  makes

sense to forego the somet imes wastefu l  imposi t ion of

uni form procedures in  favor  of  support  for  ind igenous

technologi  ca l  resourcefu lness.

Informat ion processing provides the most  dramat ic

example of  min iatur izat ion leading to decentra l iza-

t ion,  bul  the comput ing revolut ion is  not  an iso lated

c a s e .  O t h e r  s c i e n t i f i c  a d v a n c e s  h a v e  g e n e r a t e d

technologies that  ref lect  a t rend toward smal ler  rather

than b igger  as an in i . lex of  progress.  For  example,

sc ient i f ic  research led to new methods of  s teel  pro-

duct ion that  no longer requi re g iant  Bessemer con-

ver ters for  maximum ef f ic iencY.

With in sc ience i tse l f  the new paradigm f inds support

in  the form of  a new sense about  the nature of  sc ien-

t i f i c  r e s e a r c h  a n d  d i s c o v e r y .  W h e r e a s  t h e  o l d

paradigm stressed a cont inuous approach tor ' l 'ard ob-

ject ive t ruths qui te independent  of  the human mind,

the new paradigm ref lects a rec iprocal  involvement

between the knower and the known, the importance

o f  t h e  k n o w e r ' s  p e r s p e c t i v e ,  a n d  c o n s e q u e n t l y  a

l i ke l i hood  o f  sha rp  d i scon t i nu i t i es  be tween  sc ien t i f i c

t ruths.  The scope of  th is  change is  suggested in  the

t i t le  of  Thomas Kuhn's in f luent ia l  book The Structure

of  Scient i f ic  Revolut ions.  This new sense about  the

nature of  sc ient i f ic  progress amounts to a Reformat ion

in r t 'hat  had'been the Holy Scient i f ic  Empire.  One

recent  phi losopher of  sc ience goes so far  as to suggest
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anarchy as the most fruitful guide for scientific re-
search. Try.anything, says Paul Feyerabend in his
book Agoinst Method. The concept of paradigm shif ts
opens up the possibi l i ty of  an almost l imit less prol i f -
eration of research programs based on widely differ-
ing assumptions.

Scient i f ic research, of course, takes money. A l imited
economy wi l l  no more support  just any hare-brained
proposal thin a l imited ecology wi l l  support  just any
mutant species. So the matter of human choice be-
comes al l  the more important.  I f  the ner.r '  paradigm of
knowing cha l lenges  the  s imp le  assumpt ion  o f  a  c lear
dichotomy between the subject ive and the object ive,
then the old ideal of  dis interested science comes into
ques t ion .  A l l  knowledge is  u l t imate ly  in te res ted
knowledge, however much we may agree to condemn
the individual researcher who fudges his results in
the interests of making his experiment come out r ight.
The interests of humanity in general  are at stake in
what is to count as "object ive" knowledge. Likewise,
the interests of humanity in general  are at stake in
contest ing a "technological  imperat ive" that says, " l f

i t  con be done, do i t !"  In place of dis interested science
a n d  t h e  o l d  t e c h n o l o g i c a l  i m p e r a t i v e ,  t h e  n e w
paradigm suggests a science as i f  people real ly mat-
tered, and an increasing preoccupat ion with approp-
r iate technology.

Many of the trends mentioned so far are dramatical ly
evident in the realm of health care. In place of the
top-down, doctor-to-pat ient,  expert- to-object manner
of current medici i ' re,  the new direct ion emphasizes
the act ive role of the pat ient in prevent ion and heal-
ing. New and widely di f fer ing modal i t ies of response
to illness need not all be quackery. To the contrary,
even some of the experts are beginning to acknowl-
edge that the guiding assumptions behind mi l l ions of
dol lars of cancer research may have been mistaken,
namely ,  the  o ld  parad igm assumpt ion  o f  a  s ing le
cause that might be conquered with the discovery of a
single miracle drug. This "magic bul let"  approach to
the cure of cancer may give way to a hol ist ic health
model involving the recognit ion of a mult ipl ic i ty of
causal condit ions from nutr i t ion and air  qual i ty to
character types and levels of stress. At this point,  of
course, no one knows. For our purposes i t  - is enough
to note that no one knows, and that the assumptions

impacts on business are l ikely to be extensive andi
profound. I t  is the thesis of this report  that the intel . l

guiding the research at the edges of our ignorance
themselves changing.

Business i
As  i nd i v i dua l s ,  soc ie t y ,  gove rnmen t ,  sc ience ,  and
technology adapt  to the emergent  wor ld v iew,  the

lectual revolut ion we are in the midst of  is one of t -he;
most  po ten t  cur ren t  fo rces  fo r  shap ing  the  fu tu re .
soc ie ta l  and bus iness  env i ronment .  We can specu la te '
here on the character of the impact of that force on
business. I t  is l ikely,  however,  that we wi l l  not foresee
even some of the most signi f icant of those impacts..
Taking to heart  the concept of mutual causal i ty,  many

of the impacts wi l l  be a result  of  the response of,
business to these emergent qual i t ies. Obviously,  there'
wi l l  be many surpr is ing and unpredictable aspects to
that response.

Management

The changing picture of causal i ty may have one of the
m o s t  i n t e r e s t i n g  i m p a c t s  o n  c o r p o r a t e  l i f e '  T h e
execut ive at every level is the basic model for corpo"
rate l i fe.  In the model of  the execut ive there is an
impl ied command and control  hierarchy. That control
is the exercise of hypothet ical  power, both inside and

outside the corporat ion, Yet i f  one were to ask seniot,

execut ives whether they feel  powerful ,  most wouldj

probably reply "no." More and more a complex of,

constraints restrains the dimensions of their  control .  I f l
power is the abi l i ty to carry out intent ion.,  i .e. , .having'
your intent ions real ized, then power is an increas' i
ingly elusive phenomenon. Perhaps.we might do ber- i

ter"to speak of impacts. A decision may indeed pro- i

duce quite not iceable results,  but these often have

l i t t le to do with what was intended. Rather than con' ;

t rol  or power, i t  may be more useful  in the emergent.
conlext to focus on the concept of inf luence. Inf luence

connotes  a  mul t ip l i c i t y  o f  causes  fo r  an1 '  des i red

effect.  The successful  execut ive may be the one who

has the sensit iv i ty to ident i fy that mult ip l ic i ty of

forces, and then, l ike the adept at aik ido, helps guide

those forces into a more desirable outcome' The old

paradigm focuses on suPpressing or resist ing those'
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wor ld,  that  mav have been possib le.  Now, in f luencing

the resul ts  through sk i l l .  and sensi t iv i ty  wi l l  be the

Sal lmark of  success.  The process is  much more l ike

fac i l i ta t ion than command.

As the process and st ructure of  management have

become more sophist icated and complex,  one of  the

\ s1 ,  deve lopmen ts  has  been  the  g row ing  re l i ance  on

equal ly  complex in format ion systems as an a id to

- "nug " - "n t .  These  i n fo rma t i on  sys tems ,  whe the r

they repor t  on the external  wor ld (e.g. ,  market  sur-

veys)  or  the in ternal  u 'ork ings of  the company (e.g. ,

inventory contro l ) ,  a l l  serve an object i fy ing funct ion.

I n  t he  t heo re t i ca l  i dea l ,  t ha t  i n fo rma t i on  i s  t r ans -

formed by the rnethods of  management sc ience into

act ion decis ions.  The unique ro le of  the manager be-

g ins to d imin ish.  I t  is  s t i l l  t rue that  t l - re real  success in

corporate l i fe  comes not  f rom narrow adherence to

prescr ibed procedure,  but  f rom a var iety  of  other ,
m o r e  t r a d i t i o n a l  s k i l l s .  I n d i c a t i v e  o f  t h e  c u r r e n t
d i rec t i on  o f  managemen t ,  howeve r ,  sen io r  manage-

m e n t  i s  i n c r e a s i n g l y  c o m i n g  f r o m  t h e  r a n k s  o f

accounlants and lawyers.

Many of  today 's  businesses were founded by entrep-
reneurs.  Par t  of  thei r  genius was a way of  knowing the
w o r l d  t h a t  w a s  c o n s i s t e n t  w i t h  t h e  e m e r g e n t
paradigm of  knowledge.  Most  of  a l l ,  they were so
engaged wi th the wor ld that  they had the capaci ty  to

sense a potent ia l  opportuni ty ,  yet  had the perspect ive
to be able to explo i t  the opportuni ty .  The h is tory of
p r o f e s s i o n a l i z a t i o n  o f  m a n a g e m e n t  h a s  b e e n  a n
at tempt to t ransfer  to  the organizat ion the necessary
q u a l i t i e s  o f  t h e  g e n i u s  e n t r e p r e n e u r .  I n  t i m e s  o f
smoo th  g rou ' t h  and  a  s tab le  env i ronmen t ,  p ro fes -
s ional  managers may have been successfu l .  I f ,  how-
eve r ,  t he  yea rs  ahead  a re  as  t u rbu len t  as  appea rs
l ike ly ,  then perhaps the chal lenge wi l l  be to shi f t  the
e n t r e p r e n e u r i a l  q u a l i t i e s  b a c k  t o  t h e  i n d i v i d u a l s
rather  than to the system. This is  no smal l  chal lenge,
because i t  appears that  large organizat ions tend to
punish just  the sor t  of  deviance (and of ten ear ly  fa i l -
ure)  that  makes an entrepreneur.

One of  the cr i t ica l  funct ions of  management is  p lan-
n ing .  I n  t he  o ld  managemen t  pa rad igm,  p lann ing
requ i red  p red i c t i on  and ' con t ro l :  p red i c t i ng  f u tu re
condi t ions and object ives and contro l l ing the organi-

zation's behavior so as to realize those objectives.

Having already abandoned control in favor of influ-

ence,  what  of  predict ion? Donald Michael ,  in  h is  book

On Leorning to Plon ond Plonning to Leorn,  suggests

that  p lanning ought  to be conceived of  as learn ing,

which in  h is  terms means "error  embracing."  Michael

(a long wi th Phi l l ip  H.  Murv is)  suggests that

the compelenl  person is  one rvho designs h is  or  her

act iv i t ies to prov ide the moxinrum omount  of  leedbock
about  what  is  happening in  order  to detect  and respond

to errors.  Competence,  then,  is  measured not  by sk i l l  in

avoid ing errors but  by sk i l l  in  detect ing them and in

act ing on that  in format ion openly so thal  a l l  can con-
t inue lo learn about  r+ 'here they are and where they
might  go -  about  u 'hat  k ind of  u 'or ld  we have created
for  ourselves and u 'hat  we might  do toward recreat ing

i t .  ( p .  3 1 7 )

Speci f ica l ly ,  "error  embracing"  means an openness to

a mul t ip l ic i ty  of  in terpretat ions and theor ies,  as in  the

emergent  paradigm. Fur thermore,  a good manager is

one who facil i tates error embracing in olhers and in

the st ructure of  the organizat ion.

We are suggest ing that  the qual i t ies of  management

consistent  wi th the new paradigm involve three maior

shi f ts :  f rom contro l  to  in f luence,  f rom predict ion to

ambigui ty ,  and f rom scient i f ic  management to entre-

preneurship.  In f luence enta i ls  the del icate orchestra-

t ion of  a communi ty  of  forces to produce act ion.  Plan-

n ing as learn ing requi res a to lerance for  error  and

mul t ip le in terpretat ions.  Entrepreneurship requi res

engagement wi th the wor ld of  the suppl ier ,  the cus-

tomer,  the pol i t ic ian,  the product ion f loor ,  and so.  An

appropr iate metaphor is  the steersman f loat ing down-

r iver  on a raf t .  In  the smooth water ,  there are opportu-

n i t ies for  real  contro l  and the steersman can stand ta l l

and survey the s i tuat ion.  In  the rapids,  the degree of

contro l  is  d imin ished -  the whi te water  wi l l  not  be

resis ted.  The task of  the steersman then is  to be in

touch wi th the water  to sense i ts  sudden twists .  I f  we

are in  the rapids,  then a new k ind of  execut ive is

needed .

!ersonnel
The diversi ty that is l ikely to affect society and pol i -

t ics is also l ikely to be ref lecled in the structure of the

work force. The di f f icul t ies of integrat ing minori t ies
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and women are indicat ive of  the problem. There wi l l
cer ta in ly  be a.  heightened need to focus on in terper-
sonal  re lat ionships and improving communicat ion.
\ \ ' i thout  that ,  d ivers i ty  wi l l  a lmost  cer ta in ly  resul t  in
conf l ic t .  Again,  i t  is  worth not ing that  the gap to be
br idged here is  not  one of  s l ight  at t i tud inal  d i f fer-
ences,  but  of ten of  d i f fer ing percept ions of  real i ty
i tse l f .  For  example,  in  a conf l ic t  s i tuat ion,  because of
d i f fer ing wor ld v iews people r . r ' i l l  o f ten pay at tent ion
to qui te d i f ferent  e lements.  Hence,  they may draw
radical ly  d i f ferent  p ic tures of  the s i tuat ion.  A more
complete p ic ture can be found in the d ivers i ty  of  the
two ,  ra the r  t han  i n  t he  sup remacy  o f  t he  , , r i gh t "  one
over the " r+ ' rong" one.

Incent ive st ructures wi l l  need to ref lect  th is  emergent
d ivers i ty .  More money and a l imi ted set  of  benef i ts
have long been a near ly  universal  set  of  incent ives.
However,  in  a d iverse r t 'ork force,  some people wi l l
want  to t rade t ime for  money;  some r . r ' i l l  accept  h igh
r isk for  h igh rer+ 'ards;  others wi l l  want  secur i ty  above
al l  e lse;  s t i l l  o thers wi l l  want  in terest ing people to
work wi th and opportuni t ies for  learn ing or  personal
growth.  At  best ,  the s i tuat ion wi l l  be confusing and
wi l l  requi re f lex ib i l i ty  and invent iveness on the par t
of  management.

I f  ou r  morphogene t i c  mode l  o f  change  i s  va l i d ,  s imp le
career  ladders may be less desi rable to many workers.
They are l ike ly  to undergo rather  sudden changes of
career  d i rect ions surpr is ing even to themselves.  As
people permi t  the in ternal ly  d iverse psyche to evolve,
d i f ferent  dr ives and interests are l ike ly  to become
dominant  at  d i f ferent  t imes in thei r  l ives.  Such shi f ts
may be as minor  as moving f rom bio logy to chemist ry
on the par t  of  a sc ient is t .  More of ten,  they wi l l  be
shi f ts  of  the magni tude of  movement f rom a profes-
s ional ,  technical ,  or  manager ia l .  specia l ty  to  some-
t h i n g  r a d i c a l l y  d i f f e r e n t ,  s u c h  a s  m a n a g i n g  a
hardware store or  becoming a carpenter .  This  be-
hav io r  i s  no t  t he  same as  tha t  o f  t he  pe rson  who  has
been f rust rated in  a par t icu lar  career  and has long
harbored a secret  desi re to do something e lse.  Of ten i t
wi l l  be the person who has enjoyed success in  a career
who  w i l l  change ,  because  the  aspec ts  o f  psyche
mot ivat ing that  career  may have p layed themselves
out .

Markets

Probably the major impact implied by the shiftins
paradigm is a movement toward market di f ferent ial
t ion and volat i l i ty.  Fewer markets wi l l  be suscept ible
to mass appeals.  Indeed, just such a mass appeal ls
most l ikely to dr ive away the narrov\r  market seg-
ments. Further,  these consumers are less l ikel l ' to dis-
play the kind of product loyalty that has been an
important factor in the past.

I t  is important to point out that there is a danger s[
exaggera t ing  th is  phenomenon:  mass  marke ts  a re  no l
a  th ing  o f  the  pas t .  Th is  parad igm sh i f t  i s  l i ke ly  to
become manifest last in those consumers rn'ho are
most suscept ible to mass appeals.  However,  the shi f t
is l ikely to be vis ible sooner in those smal ler markets
that set the fashions and trends that form the basis of
mass markets. Thus, for qui te di f ferent reasons, mar-
ket ing strategy must be sensit ive to this deeper di-
mension of change, no matter which segments arr
sought .

Products

T h e  p r o d u c t  i m p l i c a t i o n s  o f  n e w  s c i e l r c €  8 n d
technology are mul t i fo ld;  far  more deta i led analys is
would be requi red to spel l  them out .  Instead,  u 'e wi l l
focus on several  needs that  are a l ready ev ident  and are

being responded to in  a manner consistent  u ' i th  the
new paradigm. These wi l l  prov ide examples of  the
p r o d u c t  o p p o r t u n i t i e s  a s s o c i a t e d  w i t h  t h e  n e u '
pa rad igm.

One of  the centra l  features of  our  t ime is  the growing

feel ing people have that  they exer t  vanishingl l '  smal l

degrees of  contro l  over  thei r  own l ives.  We have a l '

ready noted the overwhelming ro le that  a massively

complex and expert ise-or iented heal th care system
plays.  We can add to that  the ro le that  media such as

te lev i s i on  p lay  i n  de l i ve r i ng  a  se lec t i ve ,  p red iges ted
picture of  the wor ld to a mass audience.  In  both in-

s t a n c e s  t h e r e  a r e  o p p o s i n g  c o m m e r c i a l  v e n t u r e s

under way,  the pr imary appeal  of  which is  res is tance
aga ins t  t he  homogen iz ing ,  i nd i v i dua l -d im in i sh ing
forces of  the ex is t ing system. One of  these r . r 'e  have

alreadv ment ioned -  the hol is t ic  heal th care movF
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ment. Giving the rising dissatisfaction with *re costs

and effectiveness of the .health care industry, there

r+,ould already be strong support for a movement away

from industr ia l ized heal th care.  The new paradigm

provides both a deep mot ive toward sel fhood,  leading

io* ' " .d  sel f -care,  and a many-dimensional  concept ion

of  se l f  that  permi ts  complementary ro les for  mind,

bodl ' ,  and spi r i t .  Heal th care thal  fac i l i ta tes the sel f

and acknowledges that  d isease is  of ten much more

than a col lect ion of  b io logical  mal funct ions repre-

sents both a h is tor ic  redi rect ion and an important

opPortuni tY.

A second emerging area is  personal ized in format ion

systems.  This inc ludes such d iverse products as the

hardware of  ca lculators and home computers and the

sof tware of  specia l ty  journals and neu's let lers.  As the

complexi ty  of  the r . r 'or ld  increases,  comprehending i t

becomes more d i f f icu l t .  One of  t l re  few assurances of
va l i d i t y  w i l l  be  ava i l i ng  onese l f  o f  a  ca tho l i c i t y  o f
perspect ives.  Act ive par t ic ipat ion in  an in format ion

ne t  o f  mu l t i p l e  med ia  may  beg in  t o  cha l l enge  the

passive receptor  qual i ty  of  te lev is ion and such mass
journals as Time and Newsweek.  One company,  for

example,  is  a l ready market ing a computer  te lecon-
ferencing serv ice.  Sophist icated in format ion systems
ta i l o red  to  t he  i nd i v i dua l  and  sma l l  bus iness  a re
l ike ly  to be growing markets as people t ry  to perceive

the wor ld as a holographic net  rather  than accept ing

the one-dimensional  vers ion of  real i ty  presented by
lhe  mass  med ia .

Regulat ion and Publ ic  At t i tudes

One of  today 's  favor i te  business myths is  that ,  as the
publ ic  comes to understand the costs of  regulat ion,
somehow those regulat ions wi l l ,  for  the most  par t ,
vanish.  There is  noth ing to support  that  myth.  How-
ever ,  support  can be found in the emergent  paradigm
for  a shi f t  in  the nature of  regulat ions.  This ar ises
because of  two changes in the publ ic  v iew of  business.

The exis t ing regulatory s t rategy is  based on the not ion
that  businesses are powerfu l ,  independent  ent i t ies
mot ivated a lmost  ent i re lv  bv the sel f - in terest  of  thei r

owners. Regulation is the means by which the rest of

the system constrains the abuses of that independent
power.  A more sophist icated v iew wi l l  be based on

the interconnectedness and mutually causal nature of

complex systems.  As has been observed in pol i t ics,
"we get  the leaders we deserve,"  so i t  may be that  we
get  the business system we deserve.  Such a v iew

w o u l d  h o l d  t h a t  c o m p a n i e s  b o t h  s h a p e  a n d  a r e

shaped by thei r  envi ronment .  To get  the business

system we want  may requi re more subt le means than

the d i rect  regulatory assaul t  on inst i tu t ions whose

real  porver  may be less than imagined.

This same v iew,  however,  may a lso extend the do-

ma in  o f  t he  regu la t i on .  As  i n te rconnec tedness  be -

comes more apparent ,  the ro le of  the business system

in st ructur ing society may a lso become more ev ident .

Areas that  are l ike ly  to be quest ioned are some fami l -

iar  ones such as scale of  business,  compet i t iveness,
and so on,  and some new areas such as the a l locat ion

of  capi ta l ,  locat ion decis ions,  constra ints  on pr ivate

innova t i ons ,  compensa t i on  s t ruc tu res ,  and  o the rs .

The means by which such issues are confronted may

be  more  i n  t he  d i rec t i on  o f  i ncen t i ves  and  d i s i ncen -

t ives than a regulat ion Per se.

Goals

There is  an image of  corporate goals which holds that

corporat ions have an unwaver ing devot ion to the twin

gods of  growth and prof i t .  A l though there is  some

truth to that  image,  i t  a lso conta ins a pern ic ious myth.

In fact ,  corporat ions pursue mul t ip le goals in  addi t ion

to growth and prof i t ,  inc luding surv iva l ,  innovat ion,

m a i n t a i n i n g  a  r e p u t a t i o n ,  o p p o r t u n i t i e s  f o r  e m -
ployees,  and so on.  However,  these other  goals are

usual ly  just i f ied in  the name of  growth and prof i t .

As ref lect ion and sel f -awareness on the par t  of  ind i -

v i dua l s  i s  assoc ia ted  w i th  t he  new pa rad igm,  s im i -

l a r l y ,  r e f l ec t i on  on  pu rposes  and  ba lanc ing  among  a

commun i t y  o f  goa l s  i s  t he  d i rec t i on  o f  co rpo ra te

change.  Thus,  i t  is  l ike ly  that  prof i t  and growth wi l l

migrate from the top of a hierarchy of goals into a

more complex re lat ionship of  a heterarchical  sor t :  two

goals among others in  a mutual ly  re inforc ing s1 's tem.
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A Final Note on Implications

In the consideration of implications, it is easy to fall
into the trap of thinking in the old paradigm to de-
scribe the nature and consequences of the emergent
perspect ive.  In  th is  sense,  the sty le of  th is  repor t  is
much more consistent  wi th the o ld v iew than the new.
We have presented object ive data in  a var iety  of  d isc i -
p l ines that  range f rom "hard"  to "sof t . "  We have,  on
the basis  of  that  data,  deduced a pat tern wi th d iscer-
n ib le character is t ics.  F inal ly ,  in  a s tep-by-step l inear
fash ion ,  we  have  app l i ed  t hose  cha rac te r i s t i cs  l o  a
number  o f  a reas  o f  i n te res t .  Such  an  app roach  i s
comfor table,  re lat ive ly  undemanding,  and probably
appropr iate to a f i rs t  a t tempt at  depict ing the overal l
process.  I t  may be inst ruct ive,  however,  to  imagine for
a moment hou' th is  enterpr ise might  be approached in
the way of  the neu'  paradigm.

To comprehend the ev idence of  a shi f t ,  we would

consciously probe each of the disciplines ourselves,
test ing them not only intel lectual ly but far more
rigorously against the metric of our own experience of
the world. We would not be very concerned with any
apparent sequence of the discipl ines; we would sp
prehend the pattern in the complex interplay of the
diverse themes of the var ious discipl ines. Final ly,  ws
would study the change that results from introducing
I new contextual force into a complex interact ive
sys tem.  That  change wou ld  be  expec ted  to  a r ise
through the morphogenet ic evolut ion of elements of
the system mutual ly affect ing each other.

I t  is alrvays di f f icul t  to imagine the kind of change this
report  descr ibes. The impl icat ion of this di f f icul ty is
that we wi l l  a lmost inevi tably fai l  to see important j
consequences .  The sh i f t  may occur  in  surpr is ing  j
ways, far more rapidly (or s lowly) than we imagine, I
and with unant ic ipated consequences far more sig- |
ni f icant than any we have foreseen. 

I

I
I
I
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PART II

The Paradigm Shift in Depth: Process'
Support, and Pattern



WHAT IS A PARADIGM?

The Definition

A par id igm is ,  broadly construed,  the set  of  those

bel ie fs ,  ax ioms,  assumpt ions,  g ivens,  or  fundamentals

that  order  and provide coherence to our  p ic ture of

what  is  and how i t  n 'orks.  These bel ie fs  are l ike our

map of  real i ty .  They are not  the real i ty  i tse l f ,  but  the

di rect ions \A,e use to f ind our  11 'a) '  across the terra in.

Most  of  th is  repor t  is  devoted to assembl ing the ev i -

dence  fo r  and  imp l i ca t i ons  o f  t he  emergence  o f  a  new

parad igm in  \ \ ' es te rn  c i v i l i za t i on .  The  p resen t  d i scus -

s ion  summar i z .es  t r r ' o  cen tu r i es  o f  i n te l l ec tua l  h i s to ry

tha t  have  l ed  up  to  t he  concep ts  o f  pa rad igm and

pa rad igm sh i f t .

Du r i ng  the  pas t  decade  the  te rm po rod igm has  been

band ied  abou t  i n  a  number  o f  d i sc ip l i nes .  When  used

in the phrase porcrd igm shi f t ,  i t  o f ten carr ies a refer-

ence  to  Thomas  Kuhn ' s  i n f l uen t i a l  book  The  S t ruc tu re

o f  Sc ien t i f i c  Revo lu t i ons  (1962 ) .  Kuhn  revo lu t i on i zed

ou r  common  unde rs tand ing  o f  sc ien t i f i c  p rog ress  by

po in t i ng  ou t  an  impor tan t  d i s t i nc t i on  be tween  u 'ha t

he cal led normol  sc ience,  ' * 'h ich Srows by gradual

add i t i ons  t o  ou r  f und  o f  know ledge ,  and  revo ' l u t i on -

ory sc ience,  marked by d iscont inuous breakthroughs

that  seem to demand a l t 'ho le new perspect ive on,  or

map  o f ,  t he  da ta .  No rma l  sc ience  depends  on  the

s h a r e d  a c c e p t a n c e  o f  a  g i v e n  p a r a d i g m  a m o n g  a

c o m m u n i t y  o f  s c i e n t i s t s ;  r e v o l u t i o n a r y  s c i e n c e

requ i res  a  sh i f t  o f  pa rad igms .

Kuhn ' s  use  o f  po rod igm i s ,  as  he  l a te r  acknow ledged ,

a m b i g u o u s .  O n  t h e  o n e  h a n d ,  t h e  w o r d  m e a n s
"exemplary exper iment , "  or  a set  of  procedures that

every member of  the sc ient i f ic  communi ty  learns to

accept  as def in i t ive of  sc ient i f ic  method'  On the other

hand ,  po rod igm has  a  much  b roade r  use  assoc ia ted

wi th one's  ent i re bel ie f  system or  map of  real i ty :  the

lenses ,  as  i t  n ' e re ,  t h rough  wh ich  one  sees  eve ry th ing '

Thus ,  a  pa rad igm sh i f t  may  mean  e i t he r  an  a l t e ra t i on

in the set  of  exemplary exper iments def in ing the edu-

cat ion of  a sc ient is t ,  or  i t  may mean an a l terat ion in

the  sha red  consc iousness  o f  a  cu l t u re  -  o r  bo th '

Clear ly ,  the two meanings are not  unre lated,  for  a

given set  of  exemplary exper iments contr ibutes to our

general  sense and understanding of  the order l iness of

the universe.  And,  depending on our  general  bel ie f

system, we
the proper
ing causal

Though Kuhn has given remarkable currency to 01s
concept  of  a paradigm, the basic  ins ights have been

a round  s ince  the  German  ph i l osophe r  Immanue l

Kant .  Kuhn's essay came as a surpr ise to the Anglg.

Amer i can  t rad i t i on  on l y  because  the  pa rad igm o f  d i s -

cont inuous paradigm shi f ts  was par t  of  a Europe4l

t radi t ion that ,  though two centur ies o ld,  was largely

un fam i l i a r  t o  Eng l i sh -speak ing  sc ien t i s t s '  To  pu t  t he
po in t  as  pa rac iox i ca l l y  as  pa rad igm sh i f t s  some t imes

may accept the lever or the voodoo doll as
experimental  mechanism for understand.

efficacv.

demand,  a paradigm shi f t  r t 'as necessary before these

scient is ts  could understand the concept  of  a paradiSm

or a paradigm shi f t .  The paradox is  created by the fact

that  the o ld Anglo-Amer ican paradigm of  empir ic ism

amounts to the v iew that  there are no such th ings as

paradigms;  the only th ings of  in terest  are " the facts ' "

The  emp i r i c i s t  has  a  l ac i t  t heo ry  o f  consc iousness ;

that  mind is  a mir ror  of  the wor ld and knowledge is  an

undistor ted representat ion or  p ic tur ing of  th ings ar

they real ly  are.  Recent  advances in a number of  d i f fer '

en t  d i sc ip l i nes ,  howeve r ,  have  p resen led  anoma l i es  o r

p r o b l e m s  a p p a r e n t l y  i n s o l u b l e  w i t h i n  t h e  o l d

p a r a d i g m .  W i t h  t h e  p a s s i n g  o f  t h e  e m p i r i c i s l

paradigm of  the mind as a passive medium'  more and

more sc ient is ts  have begun to take ser iously  wh

some cont inenta l  phi losophers have knor ' r 'n  a l l  a lonS:

namely,  hor . r '  we see th ings determines much of  n '

we see.

Kant  was the f i rs t  to  argue the importance of  ou

subiect ive modes of  seeing and understanding ou

exper ience.  Where previous phi losophers had s

the  m ind  as  a  b lank  tab le t  r ece i v i ng  impress ions  f

the outs ide wor ld,  Kant  descr ibed consciousness as

act ive order ing of  otherwise chaot ic  impressions '  T

order  we exper ience is  not  " the order  of  the wor l

passively  received as through a t ransparent  pane

l l ass ;  i . , . r t ead ,  t he  o rde r  we  expe r i ence  i s  ve r l  
.much

f 'unct ion of  an act iv i ty  of  order ing per formed by I

m ind .  To  the  ex ten t  t ha t  we  expe r i ence  the  some o r t

f rom our  indiv idual  perspect ives,  we are inc l ined

th ink of that order as the world 's order '  According

Kant,  however,  we experience the same order becau

al l  rat ional  creatures order  exper ience using the st

i n t r i ns i c  ca tego r i es  -  i ' e . ,  acco rd ing  to  a  sha
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Hegel, another German philosopher, was the first to

app rec ia te  t he  fundamen ta l l y  d i f f e ren t  pa rad igms

man i fes ted  i n  t he  h i s to ry  o f  consc iousness '  H , i s

account  of  a d ia lect ica l  movement through d i f ferent

wor ld v iews was a profound statement  of  the concept

of  paradigm shi f ts .  Marx and h is  fo l lowers took up the

dia lect ica l  in terpretat ion of  paradigm shi f ts ,  but  re-

j e c t e d  H e g e l ' s  c h a r a c t e r i z a t i o n  o f  t h e  d o m i n a n t

paradigm as Spir i t  or  sp i r i t -o f - the- t imes (Zei tgeis t ) '

i he  Marx i s l  ma te r i a l i s t  i n te rp re ta t i on  o f  h i s to ry

placed more emphasis on economics than on in te l -

l ec t t r a l  h i s to rY '

Ear ly  in  the twent ieth century,  th inkers f rom several

d i s c i p l i n e s  s p a w n e d  a  n e w  a r e a  o f  i n q u i r y  n o w

known as the socio logy of  knowledge.  This re lat ive ly

new d i sc ip l i ne  m igh t  be  cha rac te r i zed  as  t he  s tudy  o f

t h e  e v o l u t i o n  a n d  p r o p a g a t i o n  o f  i d e a s  a n d

ideo log ies :  Why  do  some ideas  take  ho ld  i n  t he i r

d i sc ip l i nes  and  some fa i l  i ndependen t  o f  whe the r

they are judged to be r ight? In th is  approach ideas are

studied not  in  terms of  thei r  r ightness in  a sc ient i f ic

sense,  but  in  terms of  thei r  in f luence.  Socio logis ts  of

knorn ' ledge study the pol i t ics of  in te l lectual  move-

ments,  f rom the h is tory of  sc ience to the h is tory of

utopian movements:  What  sor ts  of  socia l  condi t ions

spawn the bel ie fs  found in mi l len ia l  cu l ts? What  k ind

o f  wo r l d  v i ew  rende rs  i nd i v i dua l s  mos t  suscep t i b l e  t o

author i tar ian movements? In each case,  the focus of

in terest  is  the abi l i ty  of  a g iven paradigm to mold the

though ts ,  pe rcep t i ons ,  and  op in ions  o f  t hose  who

share i t .

More recent ly ,  the socio logy of  knowledge has pro l i f -

e ra ted  i n to  d i sc ip l i nes  l i ke  E thnomethodo logy  -  a

quasi -anthropological  s tudy of  the way contemporary

e t h n i c  g r o u p s  m a n i f e s t  f u n d a m e n t a l l y  d i f f e r e n t

paradigms -  and Frame Analys is  -  the study of  the

behaviora l  cues we g ive that  inst ruct  others on which

paradigm is  appropr iate for  in terpret ing our  act ions.

General  systems theory and cont inuing work on ar t i -

f ic ia l  in te l l igence have contr ibuted to an awareness of

subt let ies thal  communicate mind sets such as " th is  is

a  j oke , "  " t h i s  i s  se r i ous . "  Jus t  as  "once  upon  a  t ime"

puts us in lo a f ic t ional  f rame, so a dog's  bar ing of

fangs may mark a shi f t  o f  f rame f rom play to f ight .  We

accomp l i sh  t hese  m in i -pa rad igm sh i f t s  so  uncon -

sc iously  that  we become aware of  them only when

they are missed by someone, as in madness, or humor,

o, *h"n a TV studio receives bottles of aspirin in the

ma i l  because  the  soap  ope ra ' s  p lo t  ca l l s  f o r  t he

heroine to have "headaches."

When Lavois ier  d iscovered oxygen,  he radical ly  re-

v ised our  understanding of  phenomena as seemingly

d i spa ra te  as  b rea th ing ,  combus t i on ,  and  rus t i ng  (ox i -

dat ion) .  Pr ior  to  Lavois ier 's  d iscovery,  some of  those

phenomena were descr ibed in terms of  the addi t ion or

s u b t r a c t i o n  o f  a  h y p o t h e t i c a l  s u b s t a n c e  c a l l e d

phlogiston.  Though Lavois ier 's  d iscover ies requi red a

wholesale replacement  of  phlogis ton chemist ry ,  many

of  h is  col leagues were as confused about  the s igni f i -

cance of  h is  d iscover ies as were the sympathet ic  fans

a b o u t  t h e  p r o p e r  s i g n i f i c a n c e  o f  t h e  h e r o i n e ' s

headaches.  Lavois ier 's  co l leagues admired h is  d i l i -

gence in d iscover ing th is  new substance cal led oxy-

len,  but  u l t imate ly  re jected h is  accounts of  the d i f fer-

l n t  phenomena  o f  ox ida t i on  because  he  had  fa i l ed  t o

te l l  ihem what  was happening to the phlogis ton whi le

al l  these t ransfers of  oxygen were tak ing p lace '  L ike

the sympathet ic  fans,  they d idn ' t  qui te get  the point ;

they received the re levant  in format ion but  p laced i t  in

lhe wrong frame.

Sensi t iv i ty  to  the ro le of  paradigms in our  percept ion

can be an important  tool  in  problem solv ing '  Once we

knor, , r ,  that  a i  our  problems cannot  be solved wi th in

the f rame of  a current  paradigm, then i t  is  somet imes

possib le to solve a problem by ref raming i ts  terms'

bne th inks of  the French sergeant  who was ordered by

his commanding of f icer  to  c lear  the rabble f rom a

crowded ,q. , " . " ,  and to shoot  i f  necessary '  His prob-

lem: apparent ly  e i ther  shoot  " the rabble"  or  d isobey

orders.  He solved th is  apparent ly  insoluble d i lemma

by ref raming the terms of  the problem'  "Mesdames et

N, lonsieurs, ' ;  he addressed the crowd,  " I  have been

instructed to f i re  upon the rabble,  but  s ince I  see many

lau,-abid ing c i t izens in  f ront  of  me,  I  would ask that

you leave t te  square so that  my men can f i re  upon the

rabble wi thout  in jur ing any innocent  bystanders" '

Other  terms that  have been used for  the general  con-

cept  of  a paradigm inc lude,  as noted ear l ier ,  Zei tgeis t '

rvor ld v iew' ,  pot tern of  cu l ture,  and epistemes'  This

l a s t  c o n c e p t  i s  e s p e c i a l l y  i n t e r e s t i n g '  M i c h e l

Foucaul t ,  a  contemporary French phi losopher of  h is-
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tory,  co ined the term to mean epistemic domains.  In
th is  case,  t le  term refers main ly  to the st ructures em-
bedded in the language wi th in which the human sc i -
ences (e.9. ,  socio logy,  anthropology)  are expressed.
Language,  according to Foucaul t ,  unl ike the mathe-
mat ics of  physics,*  is  i tse l f  not  neutra l .  I t  is  a mir ror  of
the contemporary consciousness and so condi t ions,
l i nks ,  and  shapes  the  s tudy  o f  human  a f f a i r s .

Whether  i t  is  ca l led a paradigm or  a wor ld v iew or
something e lse,  there is  a widely held convict ion that
beh ind  the  seeming  chaos  and  con f l i c t  i n  i n te l l ec tua l
l i fe  there is  a pat tern,  even i f  temporary.  Al though
unde rs tand ing  o f  i t  evo l ves  and  sh i f t s  w i t h  t ime ,  t ha t
pat tern,  l ike a map,  is  centra l  to  unders landing how

change takes p lace in  a society,  especia l ly  when there

are rapid and deep changes in progress.  As we explore
t h e  t e r r a i n  m o r e  c a r e f u l l y ,  o u r  m a p s  i n e v i t a b l y
change.  \4/hat  appeared to be an is land becomes a
pen insu la  a t t ached  to  a  con t i nen t .  As  ou r  i n te res t s
changd and our  abi l i t ies to map increase,  the nature of

our  maps changes,  becoming r icher  and more com-
plex.  Instead of  the sol id  ear th beneath our  feet ,  we
f ind f loat ing p lates col l id ing wi th ear th-rending and
mountain-bui ld ing force.

Paradigms, Real i ty,  and Truth
I t  is  possib le to ta lk  about  paradigm shi f ts  wi thout
fac ing cer ta in impl icat ions.  Some ta lk ,  for  instance,  as
i f  i t  were only a quest ion of  a new method for  ap-
proaching c loser  to the t ruth.  I t  is  as i f  Kuhn's d is-
t inct ion between normal  sc ience and revolut ionary
sc ience  -  be tween  the  con t i nuous  and  the  d i scon -
t inuous -  ivere a merely  methodological  d is t inct ion.
But  the impl icat ions of  Kuhn's thesis  are much more
radical .  The point  is  not  only  that  we make break-
throughs in the representat ion of  real i ty ,  but  that  there
are fundamental  a l terat ions in  what  counts as real i ty .
So i t  wi l l  not  do to th ink of  merely  methodological
d i f f e rences  be tween  cumu la t i ve  con t i nu i t y  and  re -

' S t r i c t l y  speok ing  s i nce  mo lhemo t i cs  hos
s l r uc l u res  embedded  n , i t h i n  i t ,  i t  i s  no t  o
o /  exp ress ion :  i . e . ,  i l  co l o r s  who t  con  be

ce r t o i n  humon-de r i ved
pu re l y  neu t ro l  med ium
so id  o r  compu ted .

r

volutionary discontinuity "on the way toward real
i ty,"  for the dest inat ion i tsel f  -  even the idea of r
s ingular dest inat ion -  is in quest ion.

Once we have several times altered the criteria fq
what counts as real i ty,  the old connotat ions of $
term reol i ty must fal l  away. We can no longer think c
real i ty as something that remains r ' r 'hat i t  is no matte
r,r 'hat people think about i t .  A rose b1'  any other nam
is st i l l  a rose, but an atom by another name may not b
what people used to think they were naming by otom
We can no  longer  th ink  o f  rea l i t y  as  t r t te r lv  indepen
dent  o f  human cogn i t ion .

Certainly,  the commonsense usage of reol i ty retain
i ts sense, Thinking something or stat ing an opinio:
does not necessari ly make i t  so. We check our opip
ions against real i ty.  But the publ ic ly shareC real i ty w
use to check our pr ivate opinions is nol unchangiq
as \^,e once thought.  Instead, the shared paradigms fs
what counts as real i ty shi f t  f rom t ime to t ime' Parts 6
an old real i ty take on new roles as our pe;cept ion d
real i ty i tsel f  al ters.  Think of the history of the sud
from direct object of  worship in sun cults to a sl ight l ;
less central  role in the colorful  narrat ives of Gre{
mythology;  f rom the chief  body in  heavers rhar  r i
vo lve about  the ear th to the center  of  a solar  system i l

which the ear th is  but  one of  several  sate l l i tes.  Ar{

f ina l ly  the sun becomes the focus of  hopes as a possl

b l e  s o u r c e  o f  e n e r g y .  T h e s e  c h a n g e s  a l c o m p a n l

epochal  sh i f ts  according to which the u l l - ;nate hor l

zon of  human exper ience is  exper ienced f i rs t  re l iS l

ously ,  then sc ient i f ica l ly  or  ast ronomical ly ,  and | |
na l l y  eco log i ca l l y .  

I

Jus t  as  t he  i nd i v i dua l  changes  an  op in io t  * ' hen l

does not  check wi th real i ty ,  so f rom t ime to t tn l

ent i re c iv i l izat ions change thei r  paradig: rs  for  t {

concept  of  real i ty  i tse l f .  The d i f ference tetween {
i nd i v i dua l ' s  a l t e r i ng  an  op in ion  and  a  c i ; i l i za t i on l

a l t e r i n g  i t s  p a r a d i g m  i s  t h a t  t h e  c i v i l i z a t i o n  c {

hardly  check i ts  paradigm against  real i t l '  s ince i l . l

prec isely  the paradigm that  determines r ' r 'hat  is  to  
I

taken as real i ty .  
I

I
I
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THE ST]PPORT FOR A PARADIGM
SHIFT

In this section we will explore a number of different

discipl ines and areas. of  inquiry into the nature of

things. Our approach is to examine the history of
ideas and to focus on the frontier developments in
each. What we seek are shared patterns of change and
common thr 'eads of ideas. In some instances there wi l l
be clear anomalies that may require a new paradigm
for their  resolut ion. In other areas the threads and
patterns wi l l  be found in the evolut ion of ideas.

Physics
One of  the most  basic  constructs of  human l i fe  is  what

we bel ieve about  the nature of  physical  real i ty .  What

is  real  and what  is  not? By what  mechanisms does

rea l i t y  f unc t i on?  Wha t  a re  i t s  cons t i t uen ts?  These

ques t i ons  have  occup ied  phys i ca l  sc ien t i s t s  and

metaphys i c i ans  fo r  t housands  o f  yea rs .  How they
answer the quest ions has a profound ef fect  on human
exis lence.  I t  is  one th ing to bel ieve that  the n ight  sky
is  a roof  overhead st rewn wi th l ights s lowly spinning
by and that  your  fate unlo etern i ty  is  in  the hands of

spi r i tua l  forces beyond your  mastery.  I t  is  qui te a
di f ferent  th ing to see the same night  sky as reaching
of f  in to in f in i te  depth punctuated by d is tant  s tars
around which spin other  wor lds -  and to see in that
field of stars a rocket on its way to the moon. One
percept ion of  real i ty  leads to a sense of  a comfor table
but  l imi ted wor ld over  which you have l i t t le  contro l

but  of  which you are the center .  The other  is  a v is ion

of  an empty and int r ins ica l ly  meaningless universe
over which we are able to exert a certain mastery
through sc ience and technology.  What  we bel ieve to
be possib le,  especia l ly  sc ient i f ica l ly  and technologi -
cal ly ,  is  very much a funct ion of  our  v iew of  real i ty .
That  v iew has evolved wi th t ime,  and our  under-
standing appears to be in  the midst  of  another  s tep
forward.

The Current  Paradigm

Our current view of the physical  vvorld dates mainly
from the seventeenth century and the work of Sir  Isaac
Newton; hence i t  is usual ly cal led the Newtonian
world view. Of course, there have been substant ial
modif icat ions since then, especial ly the development
of thermodynamics in the early nineteenlh century.
Seen f rom the  present ,  thermodynamics  was the

o p e n i n g  w e d g e  i n  c h a l l e n g i n g  t h e  N e w t o n i a n
paradigm. In the Newtonian view, the world is com-
posed of two fundamental  things: matter and energy
existing in the void of absolute space and time. The
basic equat ion of Newtonian physics, F :  ma,* can be
reduced to these fundamental  parameters: m, the
mass, is the measure of matter;  o,  t ie accelerat ion, is
the var iat ion over t ime of the rate of movement of
matter through space; F, the force, is l inked to the

energy required to accelerate the mass'  By under-

standing the laws that govern these basic quant i t ies,
we can understand ol l  of  the physical  universe.

Matter is composed of very smal l  part ic les (atoms and
subatomic part ic les l ike electrons and protons),  which

interact through such forces as gravi tat ion and mag-

netism. They are assembled into larger and larger

col lect ions unt i l  we f ind our ordinary world and ul-
t i m a t e l y  t h e  c o s m i c  s c a l e  o f  p l a n e t s ,  s t a r s ,  a n d
galaxies. The motion of each piece is governed by the
predictable interact ions of gravi tat ional and elec-
t romagnet ic  fo rces ,  In  most  respec ts ,  the  cur ren t
paradigm is captured by the image of bi l l iard bal ls

col l id ing on a table. Indeed, in most col lege physics

courses atomic interact ions are modeled in the labo-
ratory by col l is ions of macroscopic objects of the bi l -
l iard bal l  sort .  Thermodynamics, and the concept of
en t ropy  in  par t i cu la r ,  compl ica te  th is  p ic tu re  by
making most events i rreversible,  i .e. ,  s imply reversing
the order of events may not take you back to your

or iginal  condit ions. Nevertheless, i t  is fair  to say that
even this amended view can be cal led mechanist ic in
that the analogies used to understand the dynamics
are simple mechanical  metaphors.

This view, of course, led to the supposit ion that i f  we
knew the location, mass, and velocity of all the parti-
c les in the universe at any given instant,  we could
predict  the future by the laws of physics. In turn, this
paradigm supported a determinist ic metaphysics. In

i ts most extreme form, this view held that s ince we are
composed only of matter and energy, the behavior of
which is governed by the known laws of physics,
human fate is simply the inevi table result  of  the

'More accurale ly,  Newlon's equat ion descr ibed force as equal  to the

rate of  change of  momentum, i .e. ,  F :  dp/dt .
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working out  of  the t ra jector ies of  the par t ic les of

which we are composed.

Embedded within the mechanistic view of the world

are three basic assumptions. The first is that there is a

mos t  f undamen ta l  l eve l .  o f  r ea l i t y  ( i . e . ,  t he  bas i c

bui ld ing b locks)  composed of  the smal lest  par t ic les

and the complete set  of  forces that  govern them'  Once

we f ind that  fundamental  level  and the lavn 's  that  gov-

ern i t ,  the wor ld wi l l  be predictable.  Second is  the

assumpt ion that  the laws that  govern mat ter  and en-

ergy on the very smal l  scale must  be s imi lar ,  and

hopefu l ly  ident ica l ,  to  those that  apply on the very

large scale.  The governing laws thus should be uni -

versal ,  so that  u 'e ought  to be able to bui ld  a p ic ture of

p lanets moving about  the sun out  of  an understanding

of  the par t ic les of  r+ 'h ich mat ter  is  composed.  F inal ly ,

there is  the assumpt ion that  \ { 'e ,  &s observers,  can be

isolated f rom the exper iments and the wor ld we are

studying to produce an "object ive"  descr ipt ion.  Al l  o f

these basic  assumpt ions are now being chal lenged by

theoret ica l  and exper imenta l  f ind ings.

The not ion of  a fundamental  level  of  real i ty  is  being

chal lenged in several  ways.  The search for  the e lus ive

most  fundamental  par t ic le  cont inues to uncover ever
more  pa r t i c l es .  Ra the r  t han  a  s imp le  b i l l i a rd  ba l l

s t ructure,  a far  more complex ecology of  subatomic

structures seems to be emerging in  which a s ingle

particle observed in different ways transforms into a

var iety  of  new par t ic les.  The very not ion of  par t ic le

begins to break down,  to be replaced by far  more

complex descr ipt ions of  f ie ld in teract ions.  This in

turn leads to a breakdown of  s imple models of  causal -

i ty .  I f  b i l l iard bal ls  no longer col l ide in  predictable

pat terns,  then the d i rect  causal  l inkages are less ap-

parent .  There appears to be a complex of  mutual ly

interact ing causes leading to a par t icu lar  outcome.

Einste in 's  theory of  re lat iv i ty  was one of  the f i rs t

major  s teps in  the d i rect ion of  a new paradigm in
physics.  But  af ter  set t ing out  the theory,  Einste in

spent  the rest  of  h is  l i fe  in  an unsuccessfu l  quest  for

the p inc ip les that  would uni fy  our  descr ipt ion of  the

very large r.r ' i th that of [he very small. The goal was to

return to the e legance of  a universal  model  as in  the

Newtonian paradigrr , .  However,  i t  was Eipste in h im-

sel f  who c losed the door on universal i ty  by br inging

in the perspective of the observer' The results s1

tems. Space and time, the absolute background
human affairs, lose aspects of their difference to
come the  space - t ime  con t i nuum,  and  the  "bas i

bui ld ing b locks"  of  mat ter  and energy nou

mere ref lect ions of  each other  in  the famous equat

E  :  mc2 .

The objectivity of the observer broke dorn'n furth

r t ' i t h  He i senbe rg ' s  d i scove ry  o f  t he  I nde te rm inac

Pr inc ip le.  The centra l  idea was that  at  the submicrs-

scopic level  any act  of  measurement  -  even mert

looking r+ ' i th  l ight  rays -  d is turbs the th ing bei

studied.  More recent ly ,  the Russian mathemat ic ia

Kalmagaroff  has shown that,  at  least in theory, uncet

tainty appl ied not only to atomic part ic les but to t l r
macroscopic domain of  ord inary events.

Thus, our old and enduring picture of physical  real i t

is  breaking down.  We have par t ic les that  refuse

behave as s imple par t ic les,  domains that  refuse to

reduced one into the other ,  and laws that  appl l 'on

scale but  not  another .  Most  important '  vve can n

longer leave ourselves out  of  the equat ions:  what

do af fects the resul ts .

particular observation are a function of the relati
scale and velocity of the observing and observed 51

Such profound r i f ts in our world view can be resolve

in one of two ways. One is the accumulat ion of sma

advances that lead to patches in the cracks \ ' luch

physics in the last hal f-century has been devoted

patching the o ld paradigm -  wi thout  much succe

A second way is  to  accept  the cracks as indicat ions

fundamental  f laws in that  wor ld v iew.  This approac

impl ies the need for  a radical  rest ructur ing of  the so

that occurred when we moved from a geocertric to

hel iocentr ic  v iew or  f rom the mechanical  ur : iverse

Newton to the re lat iv is t ic  universe of  Eins ie in '

current  leading edge seems to favor  th is  mo:e radi

way.

The New Physics

Our emergent picture of real i ty is found in t te

w o r k  o f  s u c h  p h y s i c i s t s  a s  D a v i d  B o h n ,
Finkelstein, G. F. Chew, Roger Penrose, and
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Bell. They are making more rigorous what was only

hinted at  by thei r  predecessors such as Bohr,  Heisen-

berg,  and even Einste in,  each of  whom made major

contr ibut ions to twent ieth-century physics and yet

remained d issat is f ied wi th the p ic ture of  real i ty  that

resul ted.  One foundat ion of  the emergent  paradigm is

k n o w n  a s  B e l l ' s  T h e o r e m ,  a f t e r  J o h n  B e l l ,  i t s

o r i g i na to r .  The  theo rem s ta tes ,  "No  theo ry  o f  r ea l i t y

compa t i b l e  w i t h  quan tum theo ry  can  requ i re  spa t i a l l y

separated events to be independent . "  In  other  words,

i t  is  a misconcept ion to see the universe as made up of

independenl  separate par ts .  Rather ,  i t  must  be seen as

an interconnected network,  an indiv is ib le r t 'ho le.  For

many purposes,  such as deal ing wi th the wor ld of

normal  human percept ion,  i t  is  usefu l  to  consider

them as separate,  but  that  does not  make them so.

Though thei r  in teract ions on th is  level  are usual ly

immeasurably smal l ,  a l l  events are in terconnected.

David Bohm makes the d is t inct ion between mani fest

and nonmani fest  orders.  The mani fest  order  of  par t i -

c les is  what  we observe under ord inary condi t ions.

The nonmani fest  order  -  the fundamental  network of

in terconnect ions -  is  a domain l ike the in ter ference

pat terns in  a hologram. Holography,  conceived math-

emat ica l ly  by Dennis Gabor,  who won the Nobel  Pr ize

for  h is  d iscovery,  is  a lensless method of  photography

that  uses the "coherent"  l ight  of  a laser  beam ref lect -

ing of f  the object  to  be photographed (see box on

ho log rams) .  The  image  o f  r ea l i t y  we  a re  novn 'bu i l d i ng

toward is  in  some ways l ike a hologram. In th is  v iew,

par t ic les are the resul t  o f  an under ly ing st ructure of

in ter ference pat terns.  Thus,  par t ic les are real ly  the

vis ib le t ip  of  a very complex,  v ibrat ing domain of

in ter ference pat terns;  so that  u 'hen we observe them

in some ways,  they appear to be wavel ike,  u 'h i le  in

other  forms of  observat ion they d isplay par t ic le- l ike

behavior .  A lso,  every t ime we interact  wi th par t ic les,

inc luding by observ ing them, we " in ter fere"  in  new

ways ,  hence  new pa r t i c l es  a re  f ound .  Bu t  i n  t he

paradigm, par t ic les can no longer be considered mere

points of  mat ter ;  and they are in terconnected in  Bel l 's

sense in that  they have the same or ig in,  the h idden

domain of  nonmani fest  real i ty  that  we are now only

beginning to explore.  Whether  we come to cal l  th is

nonmani fest  real i ty  another  d imension,  another  level ,

or  another  aspect  of  real i ty ,  i t  is  a d iscovery new to

Western sc ience.

An important aspect of this theory is that not only can

the part be found in the entirety, but the entire reality

can a lso be found in the par t '  David Bohm, who has

expl ic i t ly  adopted th is  v iew,  puts i t  th is  way:  "A tota l

o. ie .  is-conta ined in some impl ic i t  sense,  in  each

region of  space and t ime."  This enfo ld ing of  a l l  o f

r " "hty  in to each point  he cal ls  the " impl icate order , "

anot t rer  name for  the nonmani fest  real i ty '  Our ord i -

nary real i ty  is  the unfo ld ing of  that  d imension in to i ts
"expl icate"  forms -  atoms,  molecules,  and so on '

This is  the "expl icate order . "  Bohm, of  course,  was

not  the f i rs t  to  see th is  dual  v iew of  real i ty '  P lanck,  the

father  of  quantum theory,  and Heisenberg descr ibed

i t ,  but  less r igorously .  One can even see i t  in  the

phi losophy of  A. tut"goras in  ancient  Greece,  who

ia l led i t  "homoeomery" '  The chemist  I lya Pr igogine

and others have suggested that  th is  descr ipt ion a lso

corresponds to the v is ion of  many poets and myst ics '

This p ic ture of  a complex impl icate d imension of

real i ty  has not  yet  been appl ied to the very large scale

of  the cosmos:  Why is  i t  that  s tars and galax ies behave

as they do? We may f ind in  th is  approach the resolu-

t ion o i  such st range cosmic phenomena as b lack holes

and  the  cu rva tu re  o f  space .  More  gene ra l l y ,  t he

theoret ica l  r ' r 'ork of  David Finkelste in is  leading to-

ward a more r igorous descr ipt ion in  a mathemat ica l

formal ism he cal ls  Quantum Logic,  which may lead

toward a prec ise model  for  the way in which our

ord inary real i ty  is  generated.

The universal i ty  that  Einste in sought  may thus again

be restored,  but  there is  no necessary reason to bel ieve

so.  The s i tuat ion is  at  least  as l ike ly  to be as Rene

Thom, the French mathemat ic ian,  suggests:

To each par t ia l  system, re lat ive ly  independent  of  the

envi ronment ,  we assign a Iocal  model  that  accounts

qual i ta t ive ly  and,  in  the best  cases,  quant i ta t ive ly  for  i ts

behavior .  But  vr 'e  cannot  hope,  a pr ior i ,  to  in tegrate a l l

these local  models in to a g lobal  system. I t  i t  were pos-

s ib le to make such a synthesis ,  man could just i f iab ly

say that  he knew the u l t imate nature of  real i ty ,  for  there

could ex is l  no bet ter  g lobal  model '  For  mysel f ,  I  th ink

that  th is  would be extravagant  pretension;  the era of

grand cosmic synthesis  ended,  very probably,  wi th

!" . , " .a1 re lat iv i ty ,  and i t  is  most  doubt fu l  that  anybody

wi l l  restar t  i t ,  nor  would i t  seem to be usefu l  to  at tempt

to do so.
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,{nother characteristic results from t}re complex, net-

l ike picture of.causality that is emerging: we are a part

of the net. What we do affects the other parts, includ-
ing what we wish to study. This means that any de-
scription of reality must always be partial. We may be
able to experience the world as it is, but when we try
to descr ibe i t  we arb i t rar i ly  iso late ourselves and that
which we would descr ibe.  We always lose something
i n  t h e  p r o c e s s  o f  e s t a b l i s h i n g  t h o s e  b o u n d a r i e s .
Hence,  no descr ipt ion,  model ,  or  theory is  ever  com-
p l e t e .  W h a t  i s  r e q u i r e d  i s  a  m u l t i p l i c i t y  o f  s u c h
perspect ives,  each of  r+ 'h ich enr iches and comple-
ments the others.

The new physics,  i f  conf i rmed,  prov ides us wi th a
radical  rev is ion of  our  image of  physical  real i ty .  The

old v iew u 'as captured by the image of  l i t t le  b i ts  of
matter f loating in space and interacting by forces. The
ent i rety  of  ex is tence could be bui l t  out  of  such b i ts
and forces.  In  both pr inc ip le and pract ice,  we,  as hu-
mans,  could stand somehow object ive ly  outs ide to
predict  and even contro l  the behavior  of  th is  mater ia l
universe.  The emergent  v iew sees the "holographic"

in terconnect ion of  a l l  th ings.  The new physics uncov-

ers a ne$'  nonmani fest  aspect  to  real i ty ,  in  which
matter  is  the t ip  of  the h idden iceberg.  No theory is
considered most  fundamental :  each theory descr ibes

only a por t ion of  a larger ,  in terconnected real i ty .  F i -

nal ly ,  \ 'e  are par t  of  that  real i ty ,  not  somehou'd iscon-
nected from it,

Chemistry

In  7977 I lya Pr igogine was awarded the Nobel  Pr ize in

Chemistry  for  h is  theory of  d iss ipat ive st ructures.  His
ground-breaking work has moved us much c loser  to

an understanding of  an age-old quest ion:  How can a

new order  (e.g. ,  chemical  s t ructures)  emerge out  of  an

a p p a r e n t l y  c h a o t i c ,  h o m o g e n e o u s  o l d  o r d e r ?
Pr igogine has shown in chemist ry  (and to some extent
i n  b io logy )  t ha t  f l uc tua t i ons  i n  a  sys tem a re  no t

merely  random errors or  deviat ions f rom the s igni f i -

cant  average:  rather ,  such f luctuat ions can be the

source of  a new order .

Pr igogine 's  theory was developed to descr ibe very

complex chemical  react ions such as the forming of

polymers that  go in to p last ics.  Though i t  has been

possible to carry out such chemical processes for

some t ime,  thei r  nature has been myster ious.  The

e x i s t i n g  c h e m i c a l  t h e r m o d y n a m i c s  d e s c r i b e

adequately how, in a relatively simple polymerization

reaction, there can be a movement hom a staiionary

state of low polymer density t.o another stationaa state

of  h igher  polymer densi ty .  However,  in  more ccnplex

r e a c t i o n s ,  t h e  p o s s i b i l i t i e s  a r e  m o r e  e x t e r s i v e .

Pr igogine 's  theory descr ibes how in such a r tact ion

the creation of a new substance (a fluctuation in the

solut ion)  leads to an increasing rate of  polymel .zat ion

and more complexi ty  through feedback amcrg the

newly evolv ing st ructures.

A b io logical  example taken f rom Pr igogine can be

helpfu l .  Insects such as termi tes iue very l im: ted in

the kinds of behaviors they can exhibit, especially

c o m p a r e d  t o  m a n  a n d  t h e  h i g h e r  a n i m a l s -  Y e t ,

employing only such s imple behaviors termi ies are

able to build complex and large structures, s'rch as

nests that can weigh several tons' They firsl erect

p i l lars,  which are connected to become arch:s and

then c losed to become wal ls .  The work of  co:st ruc-

t ion begins wi th what  appears to be uncoor i -nated

and random behavior .  The termi tes swarm aro-nd on

thei r  construct ion sur face deposi t ing l i t t le  l . les of

bui ld ing mater ia l .  To that  mater ia l  they a lso g ive a

s l ight  scent .  When one of  the p i les of  mater : : l  gets

large enough to have a h igher  in tensi ty  of  sce: t  than

the p i les around i t ,  the behavior  of  the termi l .s  near

that  p i le  changes.  They star t  adding mater ia l  to  the

pi le  to bui ld  f i rs t  a  p i l lar  and then an arch.

This process can be descr ibed mathemat ica l ly  in  sev-

era l  equat ions,  which account  for  both the nndom

behavior  of  insects and thei r  coalescence toward a

new order .  In  chemical  terms,  the random b.havior

corresponds to a homogeneous solut ion in  e lu i l ib-

r ium. From a s l ight ly  larger  p i le  or  a s l ight l l 'h igher

concentrat ion,  a p i l lar  can begin to appear.  T l 'e  f luc-

tuat ion is  being ampl i f ied.  The new order  appears

through the accret ion and assembly of  such Luctua-

t i ons .

Classical  chemical  thermodynamics dals pr : rar i ly

wi th equi l ibr ium st ructures -  s t ructures thei  have

pers is ted for  a long t ime in an iso lated s ls ' ;m'  A

chemical  so lut ion in  a beaker that  has sat  for  i  whi le
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and a crystal are examples of such equil ibrium struc-

tures. However, there are few (if any) truly isolated

systems in reality. Interactions with outside environ-

ments can int roduce new mater ia l ,  energy,  or  ideas ( in

the human world), which become fluctuations in the

equi l ibr ium state leading to a new order .  F luctuat ions

in equi l ibr ium chemist ry  are deviat ions that  become

damped toward a stat is t ica l  average.  In Pr igogine 's

mode l ,  f l uc tua t i ons  become the  essen t i a l  e l emen t

leading to dynamics,  chanSe,  and evolut ion.

The key not ion here for  the h is tory of  ideas is  that

d i f ference ( f luctuat ion)  produces change.  Di f ferent ia-

t ion ar ises f rom mutual ly  causal  processes.  Termi tes

bui ld  p i les that  at t ract  more termi tes,  which scceler-

ates the growth and amplif ies the differences leading

to a new structure. This process can be called mor-

phogenet ic ,  in  that  new and d i f ferent  (heterogeneous)

structures arise out of the old structure through a

complex process that  ampl i f ies deviat ion.  I t  re l ies on

reciprocal causality (positive feedback) and interac-

t ions wi th the surrounding envi ronment .  I t  does not

re ly  on a h ierarchy of  s imple causes and determined

ef fects,  but  rather  on a h ierarchy of  mul t ip le causes

and unpredictable innovat ions.  In  systems theory,

Gordon Ashby devised the " law of  requis i te  var iety , "

which shows why this sort of diversity is needed for

evolut ion.

Out  of  what  appears to be an undi f ferent ia ted and

stat ic  s i tuat ion,  a deviat ion -  i f  large enough and

repl icated e lsewhere in  the system -  can lead to a

dynamic and d i f ferent  order .  In  th is  way,  the in fus ion

of  new ideas in to an o ld cul ture can lead to socia l

change,  so that  Pr igogine 's  chemical  model  prov ides a

metaphor for  the k ind of  societa l  change * t is  repor t  is

about. The frontiers of knowledge represent the fluc-

tuat ions in  the solut ion.  When there are enough of

them and they are large enough, a r,r 'hole new order

can ar ise.

Brain Theory
The last two decades have been an especial ly r ich

p e r i o d  f o r  i n c r e a s i n g  o u r  u n d e r s t a n d i n g  o f  t h e

biological  basis for mental  funct ioning. The analogy
for understanding the brain in recent years has been

the computer.In this model, which is associated with

the behaviorist school of thought, mental activity is

the result of electrical impulses moving through a

neural network in linear sequences. A neuron (a brain

cell) is stimulated electrically by impulses from pre-

vious cells in the sequence and in turn sends an elec-
trical impulse (the equivalent of "on" in the binary

mechanism of a computer) to st imulate appropriate

neurons  downst ream.  The prob lem wi th  such a

mechanical  model is that i t  cannot descr ibe, let  alone

explain, such common mental  funct ions as memory or

learning.

For a long t ime the theory was that somewhere in the

brain there were physical memory traces called en-

grams, u'hich represented the location and substance

of -"-o.y, as magnetic patterns represent music on a

piece of r lcording tape. I f  one cuts a piece out of the

iape, there wi l l  be a gap in the music.  Simi lar ly,  that

th""ry said that cutting a piece out of the brain ought

to remove something learned. Karl  Lashley, a pioneer

in brain research, did just that with animals for 30

years. The anomaly in the experiments was that he

iorrnd that he could not selectively destroy what had

been learned, That model of  mental  funct ioning rel ies

on the idea, bel ieved to be true then, that brain cel ls

are sensit ive only to on-off  s ignals.  Hence, informa-

t ion could be bui l t  up only out of  such a l imited code'

In the last 15 years, Karl  Pr ibram and others uncovered

two other aspects of the nature of brain cells' First,

brain cel ls are sensit ive not only to the exislence or

nonexistence of a pulse (on-off) ,  they are also sensit ive

to the rate of change of the pulse or its frequency' This

enormously increases the amount of information a

pulse can ." try.  Second, they ident i f ied the funct ion of

" fin" fiber network linking brain cells in parallel in

addition to their normal sequential linkage' Thus a

wave, l ike a l ight wave, can be propagated inside the

brain. A complex wave can carry a great deal of in-

formation (see box on hclograms)'  Those waves in

turn can interfere to produce an even more complex

pat te rn ,  lead ing  to  the  d is t r ibu t ion  o f  func t ions

ihroughout the biain' Thus, the simple notion of cells

f i r ing in sequence and memory located in a single

cel lJar locat ion, which cannot cope with the subt lety

and r ichness of human mental  phenomena' gives way

to a more complex model of  a f ie ld of thought bui l t
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out of the interactions and interplay of waves moving
through and.distributed throughout the neural struc-
ture of the brain.

Pribram has shifted the analogy from the computer to
t}le hologram. Information is distributed throughout
the brain, hence removing a piece of brain el iminates
l i t t le information. Furthermore, the density of infor-
mation can be much greater tlan under the simpler
model because a complex interference pattern can be
decomposed in to  I  very  la rge  number  o f  b i ts  o f
information.

The simi lar i ty of Pr ibram's brain model to Bohm's
quantum physical  model has led to a great deal of
interest ing speculat ion. Perhaps al tered states of con-
sciousness are di f ferent levels and kinds of v ibratory
patterns in the brain, as in the different brain wave
patterns measured by an EEG. In such states i t  may be
possible to be in direct contact with the underly ing
vibratory strucfure of the universe as described by
Bohm. I f  so, perhaps that may provide a model for
how various psychic phenomena could occur.

There is also a l ink here to the morphogenet ic model
o f  c h a n g e  p r o p o s e d  b y  P r i g o g i n e .  H o w  d o  n e w
thoughts arise? Perhaps, as new chemical structures
arise in complex chemical react ions, exist ing patterns
may interact in a complex but ordered way to produce
new and unpredictable patterns or thoughts -  new
ideas l i teral ly bubbl ing up out of the old.

Mathematics
I f  the ideas presented in the previous few sect ions
were amenable only to the imprecise sort  of  descr ip-
t ion used in this report ,  they would lack a great deal.
Fortunately, new matlematical ideas have recently
emerged which permit a far more rigorous matle-
matical  t reatment.  They are in themselves a paradigm
break  in  mathemat ics .  These ideas  are  bes t  repre-
sented  in  the  "ca tas t rophe theory"  work  o f  Rene
Thom, described in his much heralded book Struct-
urol  Stobi l i ty ond Morphogenesis.

In most areas of science (and now even in analy ' t ic
phi losophy),  the pr incipal tool  of  descr ipt ion is some
formal model,  usual ly mathematical .  { f -  the model
works wel l  in i ts pr imary test of  predict ion, scient ists

often attribute the quality of explanation to it, some-
times going so far as to call it a natural law. The
primary mathematical tool for the past tlree centuries
has been differential calculus. The main constraint in
applying differential calculus is that the phenomena
it  descr ibes must change smoothly and cont inuously.
In many instances, even somewhat rough and discon-
t inuous phenomena can be approximated by di f fer-
en t ia l  equat ions .  However ,  there  are  many more
phenomena that undergo sudden and apparent ly un-
predictable changes to a qual i tat ively nert '  order.
T h r o u g h  t h e  l e n s  o f  d i f f e r e n t i a l  c a l c u l u s  s u c h
phenomena appear  chaot ic .  Yet ,  as  Thom po in ts  ou t
in the introduct ion to his book, the world is obviously
not chaos. Regular i ty of form is evident every-u'here:
in the simi lar i ty of each of the endless succession of
waves breaking on the shore, the cel lular structures of
an organism, and so on. Discont inuous change, ac-
cording to Thom, can be treated as the succession of
forms - one structure giving way to another.  This is a
shift from quantitative to qualitative change. Thom
has been par t i cu la r ly  success fu l  a t  app l f  ing  h is
theory to biological  problems, especial ly cel l  growth
in embryos.

Thom has derived seven elementary forms of sudden
change or morphogenesis -  how one condit ion gives
r ise to a whol ly new one. These forms he cal ls "catas-

trophes," thus the name "catastrophe theory' ."  The
seven are shown in Figure 2. Only the fold and the
cusp cen be drawn in their  ent i rety.  The others entai l
more than three dimensions and hence cannol be rep-
resented on a flat surface. The theory itself is not very
complex, though i ts proof is very di f f icul t .  (The basic
idea has been widely accepted, though the pmof that
these seven are the only possible catastrophes is st i l l
controversial . )  Essent ial ly i t  states that i f  a process is
control led by some funct ional relat ionship (cal led
maximizing or minimizing funct ions) of up to four
factors and i ts behavior var ies along no more than two
d imens ions ,  then the  descr ip t i cn  o f  a l l  poss :b le  be-
havioral  outcomes of a process can be represented by
one of the seven catastrophes. ( ln theory, more com-
plex phenomena can be bui l t  out of  assemblages of
these elements,)  The simplest catastrophe, the fold,
has one control  dimension and one behavior dimen-
sion; the cusp catastrophe adds another control  di-
mension and so on up to the parabol ic catastrophe,
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Flgure 2 Forms of Catastrophe (continued)
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which has the maximum of four control dimensions
and two behavior  d imensions.

An application developed by E. C. Zeeman wil l help
clarify the power of this new tool. If a dog is angered
or enraged,  i t  wi l l  usual ly  at tack.  Conversely,  i f  i t  is
f r ightened,  i t  wi l l  usual ly  ret reat .  However,  i f  i t  is
both enraged and f r ightened,  as in  the normal  case,  i t
may suddenly shi f t  i ts  behavior  f rom f ight  to  f l ight  or
the reverse. This can be described by a cusp catas-
t rophe (see Figure 3) .  I f  a  dog is  enraged and then
increasingly  f r ightened,  i ts  behavior  r , r ' i l l  fo l lor , r '  a
path a long the upper ( "at tack")  sr t r face tou 'ard the
edge of  the cusp.  When i t  reaches the edge,  the next
increment  of  fear  wi l l  push the enraged dog over  the

edge to the lower sur face and i t  wi l l  suddenly begin to

ret reat .  I f ,  however,  the dog is  at  f i rs t  f r ightened and
then successively  angered,  i t  wi l l  begin by ret reat ing.
But  i ts  behavior  wi l l  move a long the lower sur face
toward the fo ld in  the cusp.  At  that  point  i ts  anger wi l l
be sufficient to overcome the fear and its behavior wil l
jump to the upper sur face,  where i t  wi l l  turn and

a t tack .  As  was  sugges ted  ea r l i e r ,  such  mode ls  a re
usefu l  in  that  they provide ins ight  in to behavior .  They
a re  no t .  howeve r ,  t heo r i es  o f  behav io r  t ha t  have
explanatory power,  despi te c la ims to the contrary.

The h is tor ic  s igni f icance of  catastrophe theory is ,

f i rs t ,  in  i ts  sh i f t  f rom cont inuous to d iscont inuous
phenomena  and ,  second ,  i n  i t s  ab i l i t y  t o  desc r i be
qual i ta t ive change,  The power of  catastrophe theory is

i ts  potent ia l  general izabi l i ty .  As ear l ier  sect ions have
shown, there are new classes of theories in a r+'ide
var iety  of  d isc ip l ines,  each of  which enta i l  complex

a n d  s u d d e n l y  c h a n g i n g  s t r u c t u r a l  p h e n o m e n a .

Catastrophe theory may be a tool  that  wi l l  lead to a

more precise descr ipt ion of  menta l  phenomena in

Pribram's brain theory, or how physical structures
ar ise f rom the under ly ing v ibratory pat tern in  Bohm's

quantum model .  These other  developments might

have remained in the c lass of  in terest ing but  not  use-

fu l  speculat ions wi thout  the avai labi l i ty  of  the tool  of

catastrophe theory.

Biology
In two subdiscipl ines of biology, aspects of the emer-
gent paradigm are visible at the frontiers. The model

of the process of evolution has itself evolved since

Darwin and today is different in several important

respects. Similarly, our understanding of the nature of

ecosystems has been extended from a static equil ib-

rium view toward one of ecological evolution, which

more  c lose l y  co r responds  to  t he  eve r - chang ing

character of the natural world.

Though much progress has been made s ince Darwin,

the commonly held image of the evolutionary process

is  a lmost  unchanged.  In th is  v iew evolut ion occurs

because of  t rvo factors:  (1)  random mutat ions of  genes,

u 'h i ch  i n t roduce  new cha rac te r i s t i cs  i n to  an  o r -

ganism; (2)  in teract ions wi th the envi ronment  that

natura l ly  se lect  those genes most  favorable to surv i -

va l .  |acques Monod cal led th is  process "chance and

necessi ty . "  There is  here I  very s imple causal  model '

New character is t ics ar ise by chance.  They are t r ied in

the real world, and if they make the species in some

way more successfu l ,  the populat ion of  organisms

with those characteristics tends to expand at the ex-

pense of those without them.

Several  developments in  recent  years led to some im-

por tant  changes in that  s lmple model ,  pushing us

toward a more subtle and complex model. The ex-

perimental work of Theodosius Dobzhansky in the

rgeor led to one such development .  The o ld model

impl ied that  a l l  the organisms in a g iven populat ion

have almost the same genetic structure; mutation of a

gene lhen int roduces a vector  for  change.  Dobzhansky

discovered that  the genet ic  var iat ion among indiv idu-

a ls  is  actual ly  qui te great '  Thus,  a populat ion can be

conceived of  as possessing a large "pool"  of  genes,

wi th any indiv idual  having some par t icu lar  subset '

The evolutionary forces hom the environment act,

then on a very diverse set of genetic characteristics

already in existence. Mutation merely increases the

richness of the gene pool in relatively minor ways. Far

more important  is  the d ivers i ty  of  ind iv iduals.

The second concept  that  modi f ies the common image

of evolution is that of the interaction of the individual

organism with the real world' That organism can be

cal led a phenotype ( the assembly of  genet ic  charac-

ter is t ics that  b io logical ly  def ine an indiv idual )  in  that

i t  possesses a speci f ic  set  of  character is t ics (hai r  co lor ,

sk in tone,  etc . )  due to i ts  genet ic  makeup.  Ear l ier
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evolutionary theory dealt with change at a level in a
statistical fashion. However, the forces of the envi-
ronment act on whole organisms, not genes. When
that view is taken, a somewhat di f ferent picture
emerges of the interactive role of environment and
o r g a n i s m .  S o m e  o r g a n i s m s ,  e s p e c i a l l y  m a n ,  c a n
modify their  environments or move to new ones. They
can become adapted in part icular ways to their  envi-
ronment (e.g.,  grow stronger from use of muscles).
Adapting to environmental stress then becomes an
underly ing force for evolut ion. Though part icular
adaptat ions are not transmit ted from one generat ion
to the next,  adaptabi l i ty becomes a meta-character ist ic
in that sense.

Conrad Waddington, the evolut ionary biologist ,  re-
cent ly put i t  th is way:

Once r,r 'e consider evolut ion in lerms of the selection of
phenotypes  wh ich  are  produced by  the  deve iopment  o f
a sample of genes dra'"r 'n from a large gene pool, under
the inf luence of an environment v' 'hich is both selected
by  the  organ ism and then se lec ts  the  organ ism,  we f ind
ourse lves  fo rced to  conc lude tha t  b io log ica l  evo lu t ion ,
even a l  the  subhuman leve l ,  i s  a  mat te r  o f  in te r lock ing
ser ies  o f  open-ended,  cybernet ic ,  o r  c i rcu la r  p rocesses . *

In  o ther  words ,  b io log ica l  sys tems evo lve  th rough

complex ,  mutua l l y  causa l  p rocesses .  The ques t ion  o f

how spec ies  evo lve  f rom one qua l i ta t i ve  cond i t ion  to

another can best be seen in the theory of ecology.

In understanding ecosystems, we again f ind that the
common image is  a t  var iance w i th  contemporary
f indings. Our cument image is that an ecosystem has
some opt imal stable condit ion. I f  a properly func-
t ioning ecosystem is disturbed, forces from within the
system wi l l  act to return the system to i ts opt imal
stable state. The obvious example is the predator and
the prey. The predator overfeeds and i ts food supply
diminishes. Then i ts numbers in turn diminish, at
least local ly.  Some move on, some starve, and so on,
al lowing the prey to f lour ish again. The cycle is then
repeated endlessly around that stable opt imum. Un-
fortunately, that image does not always match the
real i ty.

' See  
)an t sch

f rom p .  15 .

Consider, for example, fishing in the Great Lakes.

There were problems even before the massive intro-

duction of pollutants. Before 1930, a variety of species
were intensively f ished. This,  of  course, led to a rapid
decline in their population. When fishing pressure
eased, the theory would suggest, the fish should have
come back. Yet their  decl ine cont inued. The part icu-

lar ecos5'stem had been shif ted from a stable equi l ib- '

r ium domain to a col lapsing condit ion. Though i t  had -

been stable, the system was not very resilient in that it

could not recover from a large disturbance. Resi l ience

is a new concept,  then, counterposed to stabi l i ty '

Resi l ience results from a combinat ion of adequate di-

versi ty (heterogeneity),  mutual ly support ive relat ion-

ships (symbiosis),  and open subsystems that are capa-

ble of sudden evolut ions to new regimes. Thus, a

survivable ecosystem is not necessari ly one that is

stable. Highly stable systems - ones with only smal l
f luctuat ions -  tend to have narrow and often shr ink-
ing domains of stabi l i ty.  Sudden perturbat ions can
push them over a threshold toward extinction or a

new state. This was the case with the closed' highly

stable system of the Great Lakes' Up to a point, the

impact of f ishing was tolerable; but beyond that,  in
concer t  w i th  new predators  ( the  lamprey) ,  com-
pet i tors ( the alewife),  and pol lutants,  f ishing pushed

the formerly stable system toward extinction.

Hol l ing uses the example of the budworm to de-

monstrate t} le concept of resi l ience.

There have been six outbreaks of the spruce budworm

s ince the  ear ly  1700s  (Baskerv i l le ,  1971) ,  and be tween

the  ou tbreaks  the  budworm has  been an  exceed ing ly

rare  spec ies .  When the  ou tbreaks  occur  there  is  a  ma jor

destruction of balsam f ir  in al l  the mature forests, leav'

ing  on ly  the  less  suscept ib le  spruce,  lhe  nonsuscept ib le

white birch, and a dense regeneration of f i r  and spruce'

The more  immature  s tands  su f fe r  less  damage and more

f i r  surv ives .  Between ou tbreaks ,  the  young ba lsam

grow,  together  w i th  spruce and b i rch ,  to  fo rm dense

i tands  in  wh ich  the  spruce and b i rch ,  in  par t i cu la r ,

suffer from crowding. This process evolves to produce

stands of mature and overmature trees with f ir  a pre-

dominant feature.

This is a necessary, but not suff icient, condit ion for the

appearance of an outbreak; outbreaks occur only when

there is also a sequence of unusually dry years [We]-
and l{addington in t}re Bibl iography. The quote is
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l i ng ton ,  1952) .  Unt i l  th is  sequence occurs ,  i t  i s  a rgued

(l ' ' lorr is, 19.63) that various natural enemies with l im-

i t e d  n u m e r i c a l  r e s p o n s e s  m a i n t a i n  t h e  b u d w o r m

popu la t ions  around a  low equ i l ib r ium.  I f  a  sequence o f

dry years occurs when there are mature stands of f i r ,  the

budworm popu la t ions  rap id ly  inc rease and escape the
cont ro l  by  p redators  and paras i tes .  The i r  con t inued

increase eventua l l y  causes  enough t ree  mor ta l i t y  to

fo rce  a  co l lapse o f  the  popu la t ions  and the  re ins ta te -

ment  o f  con t ro l  a round the  lower  equ i l ib r ium.  In  b r ie f ,

between outbreaks the f ir  tends to be favored in compe-

t i t ion  w i th  spruce and b i rch ,  whereas  dur ing  an  ou t -

b reak  spruce and b i rch  are  favored because they  are  less

suscept ib le  to  budr+ 'o rm a t tack .  Th is  in te rp lay  w i th  the

budworm thus  main ta ins  the  spruce and b i rch ,  r ' r 'h ich

o therw ise  r , r 'ou ld  be  exc luded th rough compet i t ion .  The

f i r  pers is ts  because o f  i t s  regenera t ive  powers  and the

in te rp lay  o f  fo res t  g rowth  ra tes  and c l imat ic  cond i t ions

tha t  de termine  the  t im ing  o f  budworm outbreaks .  I f  we

view t le budworm only in relat ion to i ts associated
predators  and paras i tes ,  we might  a rgue tha t  i t  i s  h igh ly
uns tab le  in  the  sense tha t  popu la t ions  f luc tua te  w ide ly .
But these very f luctuations are essential features that

main ta in  pers is tence o f  the  budworm,  together  w i th  i t s

na tura l  enemies  and i t s  hos t  and assoc ia ted  t rees .  By  so

f luc tua t ing ,  success ive  genera t ions  o f  fo res ts  a re  re -

p laced,  assur ing  a  cont inued food supp ly  fo r  fu tu re

genera t ions  o f  budworm and the  pers is tence o f  the  sys-

tem. *

The o ld  b io log ica l  parad igm concent ra ted  on  the  ro les

of "chance and necessity" in evolut ion and of stabi l i ty
in ecosystems. In the new paradigm, both evolut ion
and survival  are a funct ion of interact ing diversi ty,
f luc tua t ion ,  adaptab i l i t y ,  openness ,  and res i l ience.
Ecosystems evolve through the complex of mutual ly
causal processes. Indeed, current studies of species in
major nature preserves tend to conf irm this non-
equi l ibr ium view of ecosystems. In those preserves,
which are not very large, evolution seems to be at a
standstill and the very survival of the affected species
is in doubt.

Philosophy
The word  ph i losophy der ives  f rom Greek  roo ts
meaning the love of wisdom. Phi losophers were those
who sought after eternal t ruths. As eternal standards

of truth, Plato's Diologues introduced the ldeas or

Forms representing the common characteristics of all

members of a given kind. Whether one was talk ing

about horses or about just ice, the standard for what i t
is to be a horse, or what i t  is to be just,  was presumed
to be a unify ing Idea or universol held in common by
al l  part icular horses, or by al l  instances of iust ice. The
task of the phi losopher was to gain access to those

eternal Forms, for then he would know, f i rst '  the eter-

nal standards of an unchanging Truth; second, the

essences behind histor ical  existence; and third,  the
unify ing formulas for al l  c lasses of things and vir tues.

Al l  that has changed, in three ways that *e might
cal l :

o From Eternity to History
. From Essent ial ism to Existent ial ism
o From Forms to Family Resemblances'

From Eternity to History - The sense of almost in-

evitable progress that we take for granted \\'as virtu'

al ly unknown to the ancients. Certainly,  there were

cycles of growth and decay, but the standards of per '

fect ion -  the Forms - were unchanging and thought
to be the same for everyone everywhere' Of course,
there  were  here t ica l  except ions ,  bu t  no t  un t i l  the
n ine teenth  century  d id  ma ins t ream ph i lcsophers
ful ly appreciate the import of  histor ical  charge in the

structure of rat ional i ty i tsel f .  Though Vico ar-d Herder

had begun to order history in dist inct epochs, at the

end of the eighteenth century Immanuel Kant could

s t i l l  a c c e p t  A r i s t o t l e ' s  l i s t  o f  t h e  f u n i a m e n t a l
categories of cognit ion'  But the importance of subjec-
t ive perspect ive was appreciated by Kant.  His con'
tr ibut ion to the theory of knowledge consisted in

showing that the forms manifest in experience derive

from subjective consciousness, not from some Sreal
blueprint  in the sky, not f rom some distant realm ol

Platonic Forms. Kant accounted for our perceptual

agreements by appeal ing to universal ly shared sub'
ject ive categories in place of the object ive Platonit

Forms. As stated earl ier,  in a sense i t  was Kant whc

f irst  real ized the importance of a paradigm as a way ol

seeing that determines whot is seen'

But Kant st i l l  thought himself  to be uncoier ing an

eternal paradigm, albeit  within human consciousness
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It was Hegel who first appreciated the importance of
paradigm shif ts or,  in hi i  phrase, "conversions of con-
s c i o u s n e s s . "  F o r  H e g e l ,  h i s t o r y  i s  m o r e  t h a n  a
sequence of events. History shows us an evolution in
the very consciousness that part ic ipates in those
events, e.g.,  f rom Athenian cul ture to Christ ian cul-
ture, f rom rel igious superst i t ion to the rat ional ist  En-
l igh tenment .  We cannot  assume,  as  Kant  d id .  tha t
modern consciousness obeys the same rules observed
and classi f ied by Aristot le.

Whereas Hegel histor ic ized Kant 's eternal paradigm
into the lumbering movement of a World Spir i t ,  Marx
and Nietzsche further radical ized the fal l  f rom eternal
F o r m s .  H e g e l  s a w  d i f f e r e n c e s  o f  c o n s c i o u s n e s s
breaking down into broad epochs; Marx saw simi lar
di f ferences within the same epoch: "class conscious-
ness"  i s  a  way o f  see ing  th ings  -  a  parad igm.  The
perspect ive of the rul ing class is such that i t  can see
some things but must remain bl ind to others; l ikewise
for the proletar iat .  Hence the phrase . . false conscious-
ness," or what Gunnar Myrdal,  in his analysis of good
Christ ian slave owners, cal ls "select ive object iv i ty."
For Nietzsche this shatter ing of a universal order ex-
tends beyond epochs (Hegel)  and classes (Marx) to
even smal ler groups, even to individual perspect ives.
His so-cal led perspect iv ism ushers in the movement
known as Existent ial ism.

From Essentiolism to Existentiolism - Whereas plato
pointed toward abstract Ideas that stand apart from
the i r  phys ica l  ins tances ,  Ar is to t le  ques t ioned the
separabi l i ty of  form from matter.  He stressed in-
dwel l ing essences. Like the Forms, however,  these
unchanging essences give character ist ic form to their
respect ive mater ial  instances. The paradigm case is
organic growth, e.g.,  f rom acorn to oak; or,  as the
words from The Fontost icks put i t ,  , ,p lant a carrot,  get
a camot,  not a brussel sprout."

As the singer,  a father,  goes on to lament,  chi ldren are
less predictable. Unl ike acorns or carrots,  chi ldren
cannot be counted on to repl icate their  parents. De-
spite obvious biological  inheri tances, human charac-
ter does not seem to fol low from indwel l ing eternal
essences; instead, in the words of the fundamental
ax iom o f  Ex is ten t ia l i sm,  "Ex is tence precedes es-
sence." This saying, found in var ious formulat ions in

the works of Heidegger and Sartre, means that our acts
and our achievements -  our relat ionships in the his-
torical present - do more to determine our natures
than do any indwel l ing essences. We do not f ind
ourselves; we creote our lives hom the little we can
f ind in the "rag and bone shop of the heart ."

Like history conceived as progress, individual l ives
may produce novelt ies undreamt of when t ime was
viewed as the "moving image and poor copy of eter-
ni ty."  Existent ial ism is thus a microcosmic expres-
sion of the macrocosmic perspect iv ism revealed in
histor ical  conversions of consciousness. fust as an-
cient,  consciousness may di f fer f rom modern con-
sciousness, so my chi ldhood consciousness is not a
f ixed essence determining my adult  existence. Exis-
tence precedes essence. I  wi l l  make myself  who I  am.

From Forms to Fomily Resemblonces - Of the several
funct ions served by Platonic Forms, one remained
unchallenged as late as t}le twentieth century. Kant
undermined the object iv i ty of the Forms by f inding
formal structures within subject ive consciousness.
Hegel and his more radical  fol lowers chal lenged the
eternal stabi l i ty of  the Forms by drawing attent ion to
conversions of consciousness in col lect ive history as
w e l l  a s  i n  i n d i v i d u a l  b i o g r a p h y .  B u t  L u d w i g
Wi t tgens te in  dea l t  the  f ina l  b low to  the  p la ton ic
paradigm by quest ioning the universol i ty ostensibly
provided by the Forms.

Though a strong odor of Socrat ic i rony hangs over the
relevant dialogues, Plato's more orthodox interpreters
take him to have intended the Forms as universals in
the sense that each Form unif ied a class of part iculars
by specify ing one thing they al l  had in common. The
Form of Redness would be the unify ing element held
in common by al l  red things; the Form of Man would
be the one thing shared by al l  men; and so on. Two
thrngs could be said to resemble one another by
p a r t a k i n g  o f  t h e  s a m e  F o r m .  A l t h o u g h  m a n y  p h i -
losophers disagreed over the precise def ini t ion of
a given Form, say the Form of Just ice, most accepted
enough of the Platonic argument to grant that some
sort  of  universals,  whether object ive or subject ive,
eternal or histor ical ,  must be avai lable to unify the
many uses of the same word or concept.  Hon' could
we unders tand one another  i f  there  wasn ' t  some
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s ing le  mean ing  o f  f r i endsh ip ,  f o r  examp le ,  some
single reference for the many uses of tho word friend?

\\' i ttgenstein iook a different tack. Instead of assum-

ing that there hod to be a single element, known or
unknown but nonetheless common to all uses of the
same word or concept, he argued that the several uses
of a single word might be tied together by nothing
stronger than a series of what he called fomily re'

semblonces.  Every game, for  example,  might  resemble
some other  games in some respects,  but  there seems to
be no s ingle feature shared by a l l  games.  Rather  than
appeal  to  a uni f f  ing Form to f ind the meaning of  a
rvord.  we do bet ter  to  look at  the several  uses to which
a u 'ord may be put .  Those uses may resemble one
another ;  indeed,  they may revolve around one or  sev-
e ra l  "pa rad igm cases . "  Bu t  pa rad igm cases  p rov ide  a
much looser  uni ty  to a c lass -  as d i f ferent  f rom the
Forms as resemblance is  d i f ferent  f rom ident i ty .  No
longer need t rvo th ings share the some element  to
r ight fu l ly  c la im membership in  the same c lass;  now
resembJonce to re levant  or  re lated paradigm cases is
suf f ic ient .  One might  say that  c lass membership has
been democrat ized f rom the f ia t  of  the Forms.

Phi losophy *as once regarded as the handmaid of
theology.  In  the hands of  defenders of  the fa i th ,  phi -
losophy could boast  i ts  access to u l t imate t ruths.  The
Platonic-Chr is t ian t radi t ion presented the universe as
an ordered hierarchy. The dominion of the Lord of
Lords stood as a model  for  secular  Ideas of  ldeas.  Plato
wrote of  a realm of  Ideas or  Forms provid ing a k ind of
eternal blueprint in the sky for all earthly things, from
tables and chairs to virtue and justice. The task of the
phi losopher was to move beyond the many th ings
evident  to  the senses;  he was to ascend a sta i rway of
abstract ion to reach the ldeas.  ]ust  as the Idea of  c i r -
cularity would provide a unified standard of perfec-
tion for many imperfect circles, so every other class or
k ind would be uni f ied by an Idea to which the mind of
the phi losopher rvould f ind access.

I f  mono the i s t i c  t heo logy  p rov ided  a  pa rad igm fo r
Platonic-Chr is t ian phi losophy,  Wi t tgenste in 's  fami ly
resemblances provide a comparably in f luent ia l  and
opposed paradigm for  contemporary phi losophy.  No
longer does one hear of  vast  systems designed to

climb an ordered hierarchy of Ideas. Instead, tle work
of philosophers has become more modest and more

closely tied to the manifest multiplicity evident to the

s e n s e s .  M o d e r n  p h i l o s o p h y  h a s  s u r r e n d e r e d  i t s
quasi-theologi cal aspirations of findi ng eternal truths.

O n e  s e e k s  t h e  k e y  t o  t h e  u n i v e r s e ,  t h e  f a b l e d
phi losophers'  stone, only when one retains an image
of knowledge as sealed by a single lock. Now lan-
guages are regarded as holding a vast mult ip l ic i ty of

tangles to be unraveled by phi losophers trained in

logic and l inguist ics. Pat ient analysis has replaced
g r a n d  s y n t h e s i s .  P r o f e s s i o n a l  s p e c i a l i z a t i o n  h a s
pushed as ide  insp i red  ins igh t .  Rather  than seek  gen-
eral  t ruths, conternporary phi losophers rest content
with exposing specif ic confusions. A phi losopher is
more l ikely to bui ld a repulat ion for understanding
the deep structure of the use of adverbs than for any-

thing as grand as wisdom. Consequent ly,  professional
phi losophy, l ike many other discipl ines, has become
decentral ized into a var iety of special ized studies
held together by the loosest of family resemblances'
No longer the handmaid of theology presiding over a
hierarchy of discipl ines, phi losophy, l ike the Platonic
Forms, has been democrat ized.

Polit ical Theory
Polit ical power, according to Max Weber, rests with

those who have a monopoly on the legi t imate use of

v i o l e n c e  w i t h i n  I  c o m m o n w e a l t h '  T h e  q u e s t i o n

ar ises:  by what  author i ty  do pol i t ica l  leaders c la im

legi t imacy in  thei r  exerc ise of  power? The quest ion of

legi t imacy y ie lds a ser ies of  answers demonstrat ing

the shi f t  o f  paradigms.

One might  be inc l ined to consider  brute force as the

f i rs t  answer to the quest ion of  leg i t imacy '  But  brute

force need not claim legitimacy, only the strergth to

have i ts  way,  " leg i t imate"  or  not '  Pr imi t ive conquest

o r  a s s o c i a t i o n  d o e s  n o t  b e c o m e  p o l i t i c s ,  s t r i c t l y

speaking,  unt i l  leaders can c la im legi t imacy for  thei r

author i ty ,  The d iv ine r ight  of  k ings,  for  example,  was

an ear ly  and e legant  -  even i f  current ly  unconvinc-

ing -  answer to the quest ion of  leg i t imacy '  The t ra-

d i t ion of  noturo l  r ight  fo l lows d iv ine r ight  as c losely

as Ar is tot le 's  immandnt  essences fo l low Plato 's  t rans-

cendent  Forms.  Legi t imacy der ived f rom natura l  r ight
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rests on a real and eternal order in the nature of
things, while divine right appeals to a transcedent
order for legitimacy. And, just as eternal essences
gave way to historical existence in philosophy, so in
political theory statutory fiats for all time gave way to
a common-law tradition in which there is a recogni-
t ion of a history of growing and slowly al ter ing
earthly precedents, such as the series of paradigm
cases in which the courts have been cal led on to al ter
precedents for the proper definition of equal oppor-
tuni ty and human r ights.  The t imeless order of gods,
m o n a r c h s ,  a n d  p a t r i a r c h s  i s  d e m o c r a t i z e d .  T h e
paradigm of down-from-the-top authori ty yields to an
order in which legi t imacy derives from part ic ipat ion,
representat ion, and consent of the governed.

Though political theory hardly bears a perfect corre-
spondence with political fact, it is nonetheless wortl
not ing hop sharply the ideals of l iberal  democracy
and Marxism al ike di f fer f rom the dominant concepts
of authori ty pr ior to the age of revolut ion. Unt i l  the
t ime of Rousseau. the universe was divided into Earth
and Heaven, or sublunary and celestial (Aristotle), or
the realm of Becoming and the realm of Being [Plato).
In each case, the blueprint  of  the "higher" was f ixed
and only darkly evident in the " lower."  To legi t imate
authori ty was to turn one's back on ih" Io*u, and, l ike
a priest or oracle, seek authoritative counsel from on
h igh .  A l l  tha t  has  changed.  Now the  un iverse  is
divided, not between the lower and the higher,  but
between the natural order whose laws are fixed and a
histor ical  order whose laws are subject to human
freedom. We are making up the order as we go along.
Therefore, the sources of political legitimacy cannot
be traced to any singular origin, whether a divine
author i ty  o r  a  na tura l  o rder .  Ins tead,  leg i t imacy
derives from the tacit contracts forged in relationships
among the governed. Pol i t ics is l ike a game that s im-
ply does not exist  unless enough people are playing
by the rules. The voluntary and inventive character of
games replaces the necessary and fixed order of the
cosmcs as the dominant paradigm for postrevolut ion-
ary politics - at least according to theory.

In fact, the ancient paradigm of down-from-the-top
authority persists in dictatorships and totalitarian re-
gimes. More subtly, when we forget the voluntary

aspect of tacit contracts, we experience the invented
institutions of politics once sgain as parts of a fixed
order of nature. This relapse into the old paradigm is
not solely a matter of "forgetfulness." As the institu-
tions grow and bureaucracies become entrenched, the
inventive and vol;r,.. y origins become ossified or
petrified like living growth turned to stone. Although
this is not the place to attempt the grand solut ion to
the problem of inst i tut ional ossi f icat ion, we note the
problem to account for the otherwise confusing ap-
pearance of a mix of paradigms in contemporary poli-
t ics.  The ancient paradigm of down-from-the-top au-
thori ty has been chal lenged by a relat ional paradigm
featur ing voluntary associat ion in invented inst i tu-
t ions. Because freely evolving histor ies of human re-
lat ionships may col lect ively invenl di f ferent inst i tu-
t ions, l iberal  pol i t ics is inherent ly plural ist ic.  Once
liberated from the uniformity of nature, human his-
t o r i e s  m a y  e v o l v e  i n  s e v e r a l  ( t h o u g h  n o t  a l l )
d i rec t ions ,  Both  ind iv idua l i s t i c  and co l lec t i v is t i c
societ ies have their  strengths and weaknesses. What
we gain in individual l iberty we lose in capacity for
long- range p lann ing ,  and v ice  versa  fo r  soc ia l i s t
societies. The attempt to settle the matter of which
society is "better" may be as fool ish as the attempt to
resolve, once and for al l ,  the relat ive meri ts of team
sports over individual competi t ion. |ust as there are
several  games related by family resemblances, and no
one Form of the Perfect Game, so political organiza-
t ions prol i ferate. I f  these organizat ions ossi fy,  we
sometimes forget that their  plural i ty is an index of
freedom. We are then inclined to revert to the old
paradigm and aspire to the Platonic Form of a Perfect
Politics that would homogenize all our bothersome
differences.

That search for a Perfect Politics is associated with the
forces for central izat ion and authori tar ianism. The
contemporary decentralist thrust, along with the ac-
tive resistance to entrenched authority in its current
form of the tax revolt, may represent a new attempt to
recreate the voluntary and participatory nature of the
new pol i t ical  paradigm. The shif t  in paradigm is from
pol i t ics that rest on a stat ic ideal ( ideology) based.on
some necessary order found in the nature of things
toward a pol i t ics based on voluntary associat ion in
evolving forms.
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Linguistics
The paradiSm shift in linguistics is more dramatic

,f-t.r ift" more gradual evolution observed in philoso-

oni "* politiclal theory. The breakthrough dates from

ih" *o.t of Ferdinand de Saussure at the end of the

nineteenth century. Pr ior to Saussure'  l inguists had

been mainly preoccupied with deriv ing etymologies:

they traced 
-ttt" 

ttirto.i"s of rvords' As for the origins of

thei i rst  words, the obscuri ty of prehistory encouraged

a si lence broken only occasional ly by speculat ions on

the  "bow-*ow hy io thes is " :  tha t  p r im i t i ve  words

gained their  meani. ,gs f 'om sound-al ike resemblances

Io  the  non l ingu is t i c  in t i t ies  the l '  named '  e 'g ' '  the  bark

of a dog. Saussure changed al l  that '

In  p lace  o f  one- to -one cor respondences  be tween

words and r,r'hat they named, or between a word and

i ts  h is to r ica l  roo ts ,  Saussure  showed how words

derived their  meaning from their  relat ional context

within an entire l".tgt,""ge' Rot (in German) means lhe

same as red (in E.tgilttt-), not because either "sounds

l ike" the color red, ot  because they have a common

root that somehow sounds l ike or names red; both

mean red because both play simi lar roles or are used

similarly in their ,"rp".ii"" linguistic and behavioral

contexts.  As Wit tgenstein would put i t '  the use of red

resembles the use of rot '  Their  uses f i t  into relat ional

structures. Those structures are similar' despite dif-

ferences in the l inguist ic terms - German on the one

hand, Engl ish on ihu other '  Saussure thus posits the
"arbitrariiess of the sign": the spoken sound or writ-

ten shape of a word is arbitrary with respect to its

*"".r i r rg.  What determines meaning of a word is lo-

cation in a conlext. Structural relations constitute the

meaning of a term; i .e ' ,  a word draws i ts meaning from

i ts  re la f ionsh ip  to  o ther  e lements  o f  a  l ingu is t i c

sbucture, such as a sentence or a phrase'  The otomism

tlat began v,'ith terms and built up secondary rela-

t ions airong the terms now yields to a structurol ism

for which tf,e physical form of the terms is arbitrary'

The relat ions are pr imary'  Thus'  we see in l inguist ics

a  p h e n o m e n o n  s i m i l a i  t o  t h e  p a r a d i g m  s h i f t  i n

physics. The part ic le is no longer an isolated atom; i t

i", U""r, replaced by a complex of relationships with

other particles a.td with a deeper' even less visible

ieality. Similarly, the word draws its meaning from its

interactions wiih other words and the deeper struc-

tures of Ianguage that ref lect the uniqueness of

cultures.

Consciousness
Recent attention to consciousness is evidence in itself

; i;t;tf, in paradigms' When the Paradigm for con-

sc iousness  was  a  t l an t<  t ab le t  ( t obu lo  roso ) '  con -

; ; i ; ; ; " " t t  seemed  l ess  i n te res t i ng  t han  con ten ts

recorded on i ts  passive sur face '  Now'  however '  we

have become aware of the fact that consciousness is

not  some passive medium but  is  instead more l ike a
-i igfrf 

v selective fi l ter that allows only certain kinds of

in format ion to enter  awareness '  Consciousness is  a l -

ways par t ia l  or  perspect iva l :  we.d"  " : t  take in  every-

tf, irrg, Uut only a p,"p'og.r"-med portion of the avail-

ab le  i n fo rma t i on .  Fu r the rmore '  consc iousness  i s

plural in the sense that several consciousnesses are

often processing information in different ways at the

same t ime.

Both the par t ia l i ty  and the p lura l i ty  of  consciousness

"." -unii"st in the -"t 'o"t '- ic order of social sys-

; ; ; t  ;  wel l  as in  the microcosmic order  of  ind iv idual

bra ins.  In  the socia l  order '  the pract i t ioners of  socio l -

. rV . f  knowledge speak of  " fa ise.  consciousness" 'by

which they mean a mind-set  that  is  so entrenched in a

;j;;; ;;; of thinking that it-cannot see things hom

Itoth". ioint of ,,i"'"i rnit charge of partiality is' of

c o u r s e , m u t u a l ; e a c h p o i n t o f v i e w d e c l a r e s o p p o s e d
perspect ives gui l ty of  false consciousness'

Simi lar ly,  within the workings of s ingle minds'  there

is a tradi t ion that regards l inear-deduct ive rat ional i ty

as the only correct way to think; and another tradi t ion

stresses the intui t iu" g '" 'p of wholes rather than

analysis into parts. Recent brain research suggests (1)

that the two halves of the brain function differently

(not better o, *orrlj in the service of both analytic and

hol ist ic consciousness (Ornstein);  and (2) the ent ire

brain stores information, not in discrete bi ts located in

rp". i f i "  cel ls,  but in a distr ibuted fashion (Pribram)'

Cjth", research suggests that there are different states

of conscionr. ,"rr" i "hich are qual i tat ively di f ferent

from each other (Tart) and that these may be arrange.d

ir, ,o-" sort of ,p""tt'*' l ike the electromagnetic

spectrum (Wilber)'
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The neurophysiology of the brain thus provides a

kind of microcosmic hologram for the macrocosmic

study of consciousness in social systems. In both or-

ders, the old hierarchies - based on claims to a single
"correct"  and "object ive"  consciousness -  have

given way to acknowledgments of a plurality of dif-

ferent ia ted,  par t ia l ,  and possib ly  complemenlary con-

sc iousnesses.  Neurophysio logis t  Warren McCul loch

suggests the term heterorchy to descr ibe such sys-

temi ,  in  which several  pr inc ip les (orchoi )  combine in

processing in format ion '  Al though the d isplacement

of  h ierarchy of ten provokes fears of  anarchy,  the point

is  that  there is  a middle ground.  I t  is  not  necessary to

choose between "anyth ing goes" (anarchy) ,  and fa l -

l ing back on the o ld paradigm of  one h ighest  pr inc ip le

(h ierarchy) ;  instead,  a heterarchy processes in forma-

t ion according to several  guid ing pr inc ip les on a par

wi th one another .

I f  a l l  work and no p lay makes fack a dul l  boy,  so a l l

p lay and no work makes | i l l  a  dumb bunny'  Simi lar ly ,

the exclus ive cul t ivat ion of  analyt ic  abi l i ty  leaves one

bl ind to the synthet ic  work ings of  whole systems,

whi le  the exclus ive cul t ivat ion of  t le  larger  v is ion

may leave one b l ind to speci f ics.  Though we are here

stray ing beyond the speci f ics of  consciousness re-

search, we can hardly find a better example of the

work ings of  analyt ic  and synthet ic  consciousnesses

than that  presented by the contrast  between Keynes-

ian and Marx is t  economics,  respect ive ly .  Marx ism

offers an integrated vision of the entire sociocultural

system, but never quite reaches the finer points of

microeconomic pr ic ing theory.  Keynes and Samuel-

son te l l  us a l l  we want  to know about  the dynamics of

s u p p l y  a n d  d e m a n d ,  b u t  l e a v e  u s  i n  n e e d  o f  a

Schumacher to remind us of  an "economics as i f

people real ly  mat tered."

Psychology
The paradigm shif t  in contemporary psychology takes

the f trm of a chal lenge to the age-old metaphor of the

self  or psyche as a singular "captain of the ship" '

Freud, the father of modern psychology, l ikened the

ego to a charioteer try ing to control  the contrary

wishes of two horses: the inst inctual demands of the

id ,  and the  soc ia l l y  respons ib le  res t ra in ts  o f  the

supereSo. Though Freud's ego-psychology thus con-

formed in some respects to the classic paradigm of a

single inner steersman struggling for control' Freud's

o*i dir"ouery of unconscious influences on behavior

already op".rld a large chink in the armor of con-

scious self-control'

The singular self is, perhaps, analogous to the simple

causes of Newtonian-physics. I t  is not surpr is ing that

p s y c h o l o g y ,  h a v i n g  a d o p t e d  t h i s  m e c h a n i c a l

-"t"pho.,-iocused on behavioral and experimental

directions. Traditional psychology ignores subjective

experience, claiming that only that which is object ive
- i .e. ,  behavior -  is subiect to meaningful  study'

Along with the entire subjective contents of the mind

is buried the unconscious, to be treated as a barbarian

in need of taming'

Recent years have seen a proliferation of psychologies

that abandon the classical model of singular selfhood

in favor of more decentralized models' Jung was the

first to challenge ego-psychology by speaking of a

multiplicity of archetypes - unconscious scripts or

programs, any one of which might take control given

the appropriate cues.

Transactional Analysis ('IA) uses game theory to de'

scribe the way we shift players in our relationships

with others and with ourselves' In place of archetypes

modeled on the roles manifest in Greek mythology'

TA adopts a model of the self as a triumvirate includ-

ing a parent,  an adult ,  and a chi ld '  Each assumes a

peispective suggested by its title, and behaves ac-

cotdi.tg to its predictable preferences' Rather than

asking whether the self is in control, TA seeks to

undeitand apparent ly incoherent behavior by asking

which sel f  is in control  in which behaviors'  and how

the several selves relate to one another' The approach

is at once perspectival and relational'

Psychosynthesis,  another school of  contemporary

therapy, simi lar ly div ides the sel f  into a mult ipl ic i ty

of , . r i iur.onal i t ies. Again, the attempt is to art iculate

eu.h p".sonality not merely as a part of the self but as

a self-containei and fairly complete personality with

its own persPective'

The therapeutic efforts of these and other contempor-

ary psychologies are increasingly oriented toward a
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"field t}eory" of psychic disturbances' Rather than

regarding piychoses and neuroses as somehow lo-

. . i .d * l thin separate, atomist ic psyches, the newer

therapies stress the transpersonal sspects of com-

munication. Information theory contributes a model

of selfhood as an open rather than a closed system'

i .e. ,  as engaged in a context which suppl ies part  of  the

meaning of "sel f ."  The locus of mental  health is no

longer the individual, or even the family, but a net-

woik extending to community and culture' Modern

psychology thul manifests the significant features of

ifr" .r"* faradigm' it is a field theory that stresses the

decent ra l i za t ion  o f  psyche in to  a  mul t ip l i c i t y  o f

selves, each maintaining i ts own perspect ive on an

exper ience tha t  i s  ever  sub jec t  to  d i f fe r ing  in te r -

pretations.

Thus, we see a movement from a relatively simple'

mechanist ic paradigm l imited by a need for object iv-

i ty toward " *o."  subt le,  complex, and relat ional

parad igm.  Wi l l i s  Harman has  suggested  tha t  th is

th"ngJl""ds to a very different image of the human

psyche:

(a)  The potent ia l i t ies of  the indiv idual  human being

are far greater, in extent and diversity' than we

ordinariiy imagine them to be, and far greater than

currently in-vogue models of man would lead us to

th ink possib le.

(b) A far greater portion of significant human experi-

ence than we ordinarily feel or assume to be so is

comprised of unconscious processes This includes

not only the sort of repressed memories and mes-

sages familiar to us through psychotherapy' It in-

c lJdes a lso " the wisdom of  the body" and those

mysterious realms of experience we refer to with

such words as "intuit ion" and creativity"' Access to

these unconscious processes is apparently facil i-

tated by a wide variety of factors' including atten-

tion to feelings and emotions, inner attention' "free

associat ion,"  hypnosis,  sensory depr ivat ion '  hal -

luc inogenic and psychedel ic  drugs '  and others '

(c) Included in these partly or largely unconscious pro-

cesses are self-expectations' internalized expecta-

tions of others, images of the self and limitations of

the self, and images of the future' which play a

predominant  ro le in  l imi t ing or  enhancing actual i -

zation of one's capacities' These tehd to be self-

fulf i l l ing. Much recent research has focused on the

role of self-expectations and expectations of others

in affecting performance, and on the improvement

of p"rfo.m"nce level through enhancing self-image'

On the social level research findings are buttressing

the intuit ive wisdom that one of the most important

characteristics of any society is its vision of itself

and i ts  fu ture,  what  Bould ing (196a) cal ls  "or-

ganizing images." The validity of the self-fulf i l i ing

i.oph"& and the self-realizing image appears to

grow steadilY in confirmation'

Religion and SPirituali tY
The statement,  "As above, so below," goes back to the

ancient Vedic tradi t ion and survives in the West

through the Gnostic and Hermetic cults' Needless to

r"V, i f t t t "  cul ts and their  alchemical descendants

i t l " "  " " l "yed  on ly  here t ica l  s ta tu -s  nex t  to  the

Platonic-bhristian "rt"blith-"nt' In the hierarchical

order of Platonism and Christianity' what is "above"

di f f" . ,  radical ly from what is "below'" To claim

oth".*ise is blasphemy. The cosmic hierarchy had a

pi".u fo. each a.td pui each in its proper place; and

there was room at the top for only one' The Holy

Roman Empi re  was I  l i v ing  express ion  o f  tha t

pyramidal cormic order '  Monotheism and nodern

,.i".r." both do away with apparently od hoc hipoth-

eses, from Ptolemaic epicycles to colorful but super-

fluous gods and goddesses' Polytheism is uneeces-

sary to"" c,tltrr.e that regards all men-and wonen as

imierfect copies of the same Form of Man' a Forrr casl

in the image of a single God'

Since the fall of the Roman Empire' there has been a

;;"Jy erosion of theological auster^ity: first' Lee Re-

for-Jtio., spawned a proliferation of Protestar:l sects'

lhet ,el ig ious fre"dom in the New World further

liberalizel the question of belief' Now our spiituality

it-"",fti"g shoi of poly'theistic, not only in the sense

that different cults woiship different gods' but in the

s e n s e t h a t s o m e o f t h e i n c r e a s i n g l y p o p u l a l b e l i e |
systems are explicitly poll'theistic'

From the perspective of the old paradigm' poll-theism

is the .r-,rr" of thu heathen; within the new pa:adigm'

polytheism is a spiritual manifestation of p3rspec'

l" i t* .  That is,  polytheism acknowledges a p-ural i ty

o f  d iv ine  p" r rp" . i iues ,  s tances '  and exce l iences

Polytheisrn demonstrates the important disiinction
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retween relat ional perspect iv ism and pernicious
elativism. Polytheism is not omnitheism: it is not the
ase that oll is permitted. Only some - but more than
Ine - are sacred. The distinction is important. With-
'ut  i t  the f i rst  step away from the monotheist ic
raradigm looks like a step out onto a slippery slope
hat leads into the depths of an insipid relat iv ism
levoid of any standards whatever:  "You l ike what you
ike, I l ike what I like." As polytheism demonstrates,
rerspectivism need not slide into that slough. There
re many ways up to Mt. Olympus, and room at the
op for more than one; but the top is stil l quite differ-
nt hom sea level in i ts intensi t ies of excel lence. The
tatement "As above, so below" is not a level ing
aanifesto, not a denial  of  dist inct ions. The point is
ather to acknowledge the humon character of what-
ver is sacred for humans. In their dramas and in-
rigues the polytheistic deities sanctify human life by
iving i t  themselves, but on a level toward which
rortals can only aspire.

n addition to perspectivism and the manifestation of
acred macrocosm in human microcosm in "As above,
o below," polytheism demonstrates a third feature or
orollary of the new paradigm, namely, a kind of
cologically sensitive tolerance for difference which,
gain, is not equivalent to "Anything goes." Histori-
al ly,  the most vic ious rel igious wars have been
rught by monotheistic cultures for whom total con-
uest (reflecting a total intolerance for difference) was
te only satisfactory solution. Polytheistic cultures
ray trade the dream of perpetual peace for occasional
order skirmishes, but at least they are not perpetually
:mpted into wars to end all wars.

lonotheism leads to an image of the spir i t  as some-
row "ou t  there . "  We imper fec t  humans may be
ouched by that spirit, but we are not the spirit or part
,f it. It is therefore not surprising that, along with a
urning away from the objectified, mechanical uni-
erse, there is a turning to inner spiritual sources.
'his focus on immanence is found both in the expe-
iential religions and in the traditions that focus on
aeditation as the route to the divine.

o summary, the contemporary revival of polytheism
; not to be dismissed as a regression to prescientific
uperstition. A closer look reveals systematic connec-

tions between polytheism and the new paradigm:
pluralism, perspectivism, tolerance, and the mirror-

ing of the macrocosm in the microcosm adds up to a
pat te rn  showing why those who wor ry  about
genocide also object to pesticides. A consciousness
that thinks it can do away with pests in the name of
agricultural perfection may be tempted to do away
with certain people in the name of human perfection.

But the problem is deeper than a question of which

organisms are "pests" or who are the "wrong people."

The problem concerns our paradigm for perfection: an
austere order or a rich ecology? It is a choice between
learn ing  to  l i ve  w i th  p lu ra l i t y  and o therness ,  o r
attempting to eradicate differences by regimenting
uniform adherence to a single ideal Form.

The Arts
The paradigm shift is nowhere more evident than in
the arts, both in the content of particular arts and in
the politics, so to speak, of the art world, The esthetic
principles and movements that guide the art world aro

shaped by and help shape the intellectual revolutions
discussed earlier. Modernism is an across-the-board
battle against established forms, and against the in-
stitutions that would educate and pass iudgment on
aspiring artists. It is not a denial of the greatness and

enduring beauty of the works of Shakespeare, Rem-

brandt, or Bach. The nature of the art we create is a

reflection of our times as theirs was of their own
periods in history.

The sonata form that dominated musical composition
in the eighteenth and nineteenth centuries flourished

in the relatively stable context of courtly patronage'

The strict progressions of tonal changes and return to

the tonic or home key reflected the aristocratic order

of the context. When composers like Mahler, Wagner,

and Stravinski began to monkey with odd tonalities,

their audiences were moved to riot' Finally, Schoen-

berg abandoned the entire concept of a tonic or central

key around which harmonic progressions might re-

*roiu" ", around a fixed center' Today the different

schools and genres of music are so varied one can

hardly imagine t}e scorecard' much less follow the

score.

Similarly with literature: there was a time not too long

ago when there were relatively few cenhal works of
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l iterature. Their unquestioned greatness established a
corrunon fund'of images to which the literate could
allude with confidence that their readers or hearers
could draw from the same well. All that has changed,
as any college teacher can tell. The fund of images in a
freshman English class is an utterly unpredictable
mix drawn from the Bible and Bob Dylan, Mark Twain
and Sesame Street,  Kurt  Vonnegut,  Mi l ton, and yes-
terday's newspaper. And any of the above may be
missing from any individual's repertoire. Nor is this
di f fusion restr icted to freshmen. Among seasoned
professionals one f inds a prol i ferat ion of cul ts,  l i t t le
magaz ines ,  and spec ia l i zed  soc ie t ies ,  any  one o f
which may worship literary deities altogether differ-
ent hom any other. Is it any wonder, then, that an
aspiring author or poet can feel free to 8o it on his or
her  own,  invent  new fo rms,  o r  exper iment  w i th
formlessness? The sonnet has gone the way of the
sonata. Rhymes, l ike tonic cadences, are almost em-
barrassing in a world t}lat does not permit such simple
closures. No longer atomic and self-contained, the
boundaries of what counts as poem and song, like the
boundaries of our lives. trail off into an indefinite
distance . . .

As for the plastic arts, painting and sculpture, con-
sider Cristo's "Running Fence" trailing off into the
sea. Far beyond any attempts at simple representation,
twentieth-century art has broken the boundaries of the
canvas, the frame, even t}te museum. Like theater that
breaks out of t}re proscenium and goes into the streets,
artists abandon the studio and museum for the streets
(wal l  paint ing),  the oce€ut (Peter Hutchinson's under-

water Arc), and the desert (Michael Heizer's excava-

tions in the Mojave).

In 1969 Samuel Beckett, the Irish playwright and
poet, was awarded the Nobel Prize. His best-k'rown
work is Woiting for Godot, a play in which literally
nothing happens; Godot never shows up'  Th: two

main characters don't even know why they are wait-

ing for him. It is not reaching too far to draw a paiallel

with Heisenberg's Indeterminacy Principle - man

stumbl ing along in a world guided only by the acci-
dents  o f  p robab i l i t y  ra ther  than by  l ransce-dent
meanings. Both the form and the content of this mas-

terwork of twentieth-century literature are a ma-rifes-

tation of the breakdown of the old paradigm.

It would be a mistake to regard oll the odd devel-

opments in the art world as faddish manifestati:ns of

the far-out for the far-out's sake. Though surell 'there
is enough tomfoolery to keep Tom Wolfe busy (c' The

PointeJWord), current changes in the srts are, i: fact,

very much of a piece with changes taking place :n the

brolder culture, and are significant as such. The point

is not simply that we see new forms emerginl' but

that the very concept of stable Form in gener:l has

given way to an explosion of happenings, inver'-ions,

ind events of ephemeral and ambiguous crea'ivity'

Process is replacing substance, free form is rep'acing

Form, the very dimensions of t ime and spa:e are

straining against works which, like Escher's jraw-

ings, leave us wondering whether there is e clear

diiference between up and down. As above, so ielow,

but which is which?
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TFIE CHARACTERISTICS OF THE
EMERGENT PARADIGM

The approach of this report until now has been analy-
tic. In this section we will attempt to syrthesize a
pattern underlying the disparate elements presented
in the previous section. That pattern is what orders
our deepest belief structures, and those structures an-
swer the questions:

o How do we klow something is true? What is the
nature of the knowledge process?

o How is the world put together, i.e., what is the
order (or possible order) of things?

o Why do things happen as they do, i.e., r+'hat is the
nature of causat ion?

Such concerns l ie behind many aspects of ordinary
experience. An example may help. Let us suppose a
corporate president makes a decision to buy another
company. Further,  let 's suppose that some of his
employees at some organizat ional distance from the
decision view i t  as a real blunder.  Using a simple
mechan ica l  mode l  o f  causa l i t y  in  t ry ing  to  com-
prehend this "foolish" act, they might attribute cer-
tain motives to the president.  Perhaps he has some
self-interest at stake. Or maybe he's inept. Or perhaps
some advisors have misled him. And so on. A deeper
invest igat ion of the real i ty of ten leads-to a di f ferent
conclusion. The simple motives imputed hom a dis-
tance rarely match the complex of causes acting at the
Iocus of decision. Most often a president makes a
choice for a variety of reasons, often involving trade-
offs among conflicting goals. A simple causal model
in this instance leads not only to a wrong conclusion
but to mistrust as well. Action based on simple causal
models may be based on a naive desire for certainty. A
more thorough and subt le moi iel  considering the con-
straints on the decision may lead to greater tolerance,
to greater appreciat ion of ambiguity;  on the other
hand, i t  can also lead to paralysis and indecision
based on uncertainty.

In what follows we are not concerned with the issues
of knowing, ordering, and causing in a scient i f ic or
ph i losoph ic  sense.  We are  no t ,  fo r  example ,  very
much concerned w i th  the  sc ien t i f i c  s tandards  o f
proof. Rather, we €Ire concerned with an understand-
ing of how the developments analyzed earlier can
enrich and i l luminate the ordinary world of human
affairs. We wish to focus on what those manv disci-

plines tell us about the nature of things, not on how
those disciplines themselves are to be conducted.

In the various disciplines covered in the previous

section, we discovered a number of characteristics, as
shown earlier in Table 3. Before covering these in
detail,.a brief summary of the pattern of characteris-
tics may be useful:

o Knowing - Histor icsl ly there has existed a tension
between the subjective/active (solipsist) modes and the
obiective/passive (empiricist) modes of knowing' The
e m e r g e n t  m o d e  i s  t o w a r d  p e r s p e c t i v e / r e c e p t i v e ,

acknou' ledging the role and place of the observer, yet

keep ing  some usefu l  d is tance.  Th is  leads  to  a  p rocess  o f

knowledge tha t  i s  more  in te rpre t ive ,  inev i tab ly  am-

biguous, and part ial .  The process has rules, but they are

rules for engagement rather than for objecti fying.

o Ordering - The old ordering principles are atomist ic,

mechanical,  and hierarchical.  The image of the holo-

gram is a central one to the new view, connoting the

complex network of interconnections among events

and the containment of the entire order within a par-

t i cu la r  one.  A longs ide  is  the  he terarch ica l '  decen-

tral ized, and many-dimensional structure. The change

process is morphogenetic - that is, innovative struc-

tures arise out of f luctual ions in the old order.

o Causing - Cause and effect has been considered a

relat ively simple one-to-one process. The movement in

the new.view is from the simple to the more complex,

from single agents to mult iple sources, hom unidirec-

t ional to mutual, from determinate or probabil ist ic out-

comes to innovation, and from control to inf luence.

In this section we will try to "unpack" and clarify
these somewhat cryptic summaries by focusing s€pa-
rately on each of three domains of concern. We con-

clude this section with a note on a theme that cuts

across all three domains.

Knowing
Our interest in the nature of knowledge arises not

from phi losophic concerns, as in epistemology, but

from the fact that human choice and action depend, to

a great extent, on what the person choosing or acting

knows. The main issues are what counts as knowl-

edge and how something comes to be knowledge -

quest ions of substance and process, respect ively '
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The historical tendency has been to assume that in the

nature of things there is some singular, ultimate truth'

That truth may be as cosmic as the origin of the uni-

verse or as mundane as the level of air pollution that

causes disease. According to the old paradigm, we

conceived of science and other knowledge processes

as taking us ever closer in an asymptotic fashion to the

one "truth."  The measure of success was how close

we could come to that asymptote of ultimate truth'

This assumption of ul t imate truth is analogous to the

reduct ionist  assumption of science. That view held

(and for many st i l l  holds) that,  i f  properly understood,

anything can be divided into parts whose behavior

a.ri .rature will determine the behavior of the lr'hole'

Reduction proceeds until we reach the so-called most

fundamental  subatomic part ic les'  As noted earl ier,

however, that fundamental level increasingly appears

to be an insubstant ial  foundat ion on which to bui ld a

world view. In physics, the fundamental  part ic le may

turn out to be a chimera, to be replaced by a complex

ecology of particles in which the act of searching

influences what is found.

The basic f law in the view that ul t imate bui lding

blocks can be found is also evident elsewhere' Nearly

two centur ies ago there began a quest to reduce the

func t ion ing  o f  a l l  o rgan isms,  espec ia l l y  human

physiology, to t t t"  level of  complex chemical and

physical structures and processes' This attempt in-

d"t"d a debate as to the possibi l i ty of  such a reduc-

tion. The last vestiges of that debate stil l continue in

brain research. The main issues were laid to rest by

Claude Bernard in the mid-nineteenth century when

he ident i f ied the domains of relevance of biochemis-

try on t}re one hand and physiology on the other' To

the extent that an organ in the body, for example' has

certain local izable processes (e.g' ,  digest ion) these

may be reduced to their  chemical and ul t imately

physical  elements. However,  s ince these organs also

have funct ions that cannot be reduced to inorganic

chemical activity, their nature and behavior cannot be

unders tood en t i re ly  in  b iochemica l  te rms '  Com-

plementarity replaces 'conflict; and plurality among

ihe "tplanaiory aims of physiology and biochemistry

requires a corresponding plurality of concepts and

methods.

Physics and, later, chemistry served as the idral image

of Lowledge. In those domains, at least until re-

cently, it seemed possible to erect a unifiel reduc-

tionist world view. However, the attempt tr explain

more complex phenomena (e'8 ' ,  biological  systems)

as nothing more than the sum of their par: caused

cont inuing controversy. Even now in phlsics and

chemistry,  as Bohm and Prigogine have so : legant ly

demonst iated, we must speak of an ecologr of part i -

c les and new forms that t ranscend their  cor: :onents'

Reduct ionism was remarkably successful  i '  sort ing

out the parts and their  relat ionships; in this :?spect i t

has been a por+'erful and useful conceptua. tool' As

our percept ion now becomes more subt le,  v ' :  need to

understand the l imits of that conceptual tool  n aiding

our further explorations into the nature of lings'

What does all of this tell us about the humin condi-

t ion of knowing? Perhaps at the root of  the clange is a

shift from the extreme of the "one truth" dr;covered

by the "one method" toward a plural i ty oi  k inds of

knowledge explored by a mult ipl ic i ty of aF:roaches'

In almoslevery real- l i fe si tuat ion we wi l l  f : rd mult i -

ple truths, each revealed by a different pers;ective or

upp.o""h. This is not to deny that there nay be an

,ritim"t" truth. It is simply to say that for hunan needs

there are many truths and many ways ol knowing

them. One kind of knowledge is spir i tual  krowledge'

and the diverse spir i tual  t radi t ions of humarkind rep-

resent many routes to that knowledge' Anlrher kind

of knowledge is that of  the natural  order re:resented

by the diversi ty of sciences'  St i l l  anothe kind is

knowledge of the human condit ion, reveaid by sci-

ence, art land our own experiences of ours: lves and

our  fe l lows.  Wi th in  these and o ther  d rmains  o f

knowledge there exist ,  of  course, a mul* 'nl ic i ty of

perspecties. It is central, however, that ore form of

inowledge or method or perspective can:ot be re-

duced inlo another. We will not explain Gr'i through

science, nor will God reveal the workings lf a com'

puter.  Each form of knowledge, method, rr  perspec'

iirre h", a contribution to make toward undir'standing

and wisdom.

This plural i ty of  knowledge is especial ly i rmortant i r

the day-to-day choices of life' The debatr over na

t ional Lnurgy- pol icy serves as an i l lustra:on of thr
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problems of a single-minded view of knowledge. The
participants in that debate base their views on differ-
ent assumptions, methods, cr i ter ia,  values, and data,
interacting them in a complex fashion to arrive at
posit ions that they consider to be based on the "ob-

jective facts. " The complexity of those interactions for
each par t i c ipant  i s  key  to  unders tand ing  the  ac-
r imonious tone of the debate. Each part ic ipant view-
ing an opposing posit ion almost inevi tably imputes a
simple set of  motives to the opponent.  The oi l  com-
panies see the publ ic interest groups as only naive,
unreal ist ic,  and el i t ist .  Publ ic interest groups see the
oil companies as only trying to fil l their coffers r.r' ith
undeserved wealth.  Both see the pol i t ic ians and bu-
reaucrats as obstructionists merely trying to save their
jobs. The technicians would l ike to reduce the issue to
an engineering problem arld wish that the pol i t ic ians
and the publ ic would leave them alone to come up
with an engineering solut ion. Each part ic ipant fai ls to
see the perspectival nature of the debate. From where
he or she si ts,  each part ic ipant "sees" a di f ferent si tu-
ation. From each different perspective a different set
of methods seems required to i l luminate the si tuat ion
and results in di f ferent conclusions. Each view is
equal ly complex -  not merely sel f- interest -  and
usual ly "r ight" f rom i ts point of  v iew.

The first step out of this apparent dilemma is to rec-
ognize that each perspective gives only a partial and
hence an ambiguous view. Before any resolut ion can
even begin, the part ic ipants in the debate must accept
the  genu ineness  and un iqueness  o f  the  mul t ip le
perspect ives. I f  that f i rst  step is possible, the part ic i-
pants may be able to move on to a mutual engagement
in greater depth with their  diversi ty of v iews. This
interact ion in turn may lead to a real ist ic set of  com-
promises that takes into account not only the diversity
of in lerests but the diversi ty of perspect ives as wel l .

But if we let go of the apparently firm foundation of
rbject ive fact ver i f ied by r igorous method, do we not
run the risk of a subjective and chaotic disorder? This
iension between objective and subjective can often be
resolved in favor of perspective. Objective connotes
:lislance from the object of study; subjective connotes
r  persona l  v iew.  Perspec t ive  bor rows f rom both ,
le f in ing  a  persona l  v iew f rom some d is tance.  I t

suggests neither the universality of objectivity nor the
personal bias of subjectivitY.

The discipline of hermeneutics provides a good anal-
ogy. Hermeneutics is the discipline of interpretive
principles used in bibl ical  studies. Unl ike l i terary
cr i t ics,  bibl ical  scholars seek the meaning of a pro-
found revelat ion for human experience. Like scien-
tists, they seek a rigorous method to avoid the abyss of
personal subjectivity. A carefully worked out set of
p r inc ip les  o f  in te rpre ta t ion  ( ra ther  than fac tua l
determinat ion) has emerged over the centur ies, but
these pr inciples wi l l  not lead to the one truth for al l
observers for all time. The results are a bit like the
results of rules in sports: the rules allow us to make
sure we're playing the same game; they do not pro-
duce the perfect football or basketball game, or dictate
who wins.

This perspectival quality is also associated with the
inevitable part ial i ty of  any descript ion, which impl ies
some degree of ambiguity in our state of knowledge of
anything. More careful study will not induce that
ambiguity or uncertainty to go away. Rather,  given the
nature of our t imes, study in depth usual ly increases
our uncertainty. Simplicity and its attendant certainty
exist  only at the superf ic ial  level and perhaps at the
l e v e l  o f  u l t i m a t e  t r u t h s .  I n  t h e  v a s t  d o m a i n  i n
between, where we find ourselves most of the time,
ambiguity and uncertainty are inherent qualities of
knowledge. There may occasionally appear to be a
temporary  so lu t ion ,  bu t  each success ive  cyc le  o f
quest ions wi l l  a lmost inevi tably produce as many
new quest ions as answers,

The state of being associated with objectivity is pas-
sivity. It has the sense of detachment and distance and
hence no motive force. Intel lectual ly i t  is the domain
of theory. At the other extreme, with subjectivity we
associate act iv i ty or doing. I t  is the domain of prac-
tice. As we have resolved the conflict between objec-
tive and subjective through the concept of perspec-
t ive, so now the tension between act iv i ty and passiv-
ity is resolved through the concept of receptivity. This
state involves an act ive dimension of preparat ion -  of
being able to receive -  and a passive dimension of
openness - of being unblinded by bias. Similarly, the
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apparent confl ict between theory and practice is re-
sol', 'ed in favor of engagement or involvement while
reta in ing some detachment .

The nature of  knowledge and the process of  knowing
are changing.  In  the mul t ip le selves of  psychology,  in
the value of  d i f ferent ia t ion in  ecology,  and in the
divers i ty  of  re l ig ions we see the advantage and neces-
s i ty  of  a p lura l i ty  of  perspect ives.  In  the mul t ip le
levels of physics and the role of the observer we see
lhe necessi ty  of  acknowledging the par t ia l i ty  of  a l l
desc r i p t i ons .  I n  t he  ho log raph i c  me tapho r  f o r  t he
brain,  we f ind a need for  perspect ive rather  than the
histor ic  dual ism of  " in  here"  and , ,out  there"  of  the
mechanical  model  of  the bra in.  And the l inguists  te l l
us now that  meaning comes f rom locat ion in  a con-
text ,  so that  to  know meaning requi res engagement.
These, t len, are the emergent qualit ies of knowledge
and knowing:  perspect iva l ,  mul t ip le,  recept ive,  par-
t ia l ,  and engaged.

Ordering
There is an apparent order to things. Understanding
the  na ture  o f  tha t  o rder  o r  c rea t ing  new orders
requires some understanding of the pr inciples of or-
dering, i .e. ,  what kinds of order are possible? We
generally draw our lessons of order from nature. It is
not surprising, therefore, that as our understanding of
the natural  world increases, we often uncover new
kinds of order.

The issue of ordering has at least two aspects:

o  W h a t  k i n d s  o f  s t r u c t u r e s  a n d  r e l a t i o n s h i p s
among their  elements are possible?

o What  a re  the  processes  by  wh ich  an  order
changes?

At the r isk of oversimpl i fy ing, the current view can be
captured in a few concepts. It says that almost all
structures -  whether biological ,  physical ,  organiza-
tional, or informational - tend to be hierarchical.
There exists a pyramidal order with an apex at which
si ts the "supreme commander,"  t ransmit t ing orders
down through the ranks. At each level there is a simi-
la r  top-down command re la t ionsh ip  w i th  a l l  the
lower levels.  The inverse is also true in that each level

can be viewed as being merely an aggregatio: of the
levels beneath it. Thus, things may be related io each
other  as e i ther  equals -  i .e . ,  on the same level  -  or  as
bui ld ing b locks -  lower levels  of  comporents to
higher  levels  of  wholes.  Given such an or ler ing,
th ings change e i ther  by d isassembly and rea: : ;embly
or  by addi t ion and delet ion.

A very different model of relationship appear: in the
physics of  David Bohm. There we noted how a:  ent i re
order  can be enfo lded into the local  order .  \ ' r :  used
the example of  the hologram; le t  us cal l  th is  t l , :  ho lo-
graphic order .  A more fami l iar  example -  the . rowth
of  a human chi ld  -  may help i l luminate the n: -ure of
th is  order ing pr inc ip le.  The basic  quest ion i ; :  How
can very complex,  large-scale orders be co: :a ined
wi th in much smal ler  and apparent ly  s impler  : rders?
A chi ld  at  b i r th  is  an extremely complex org:n ism,
vastly larger than the sperm and ovum pre:ent at
conception. However, encoded in the invisibl-r small
and relatively simple structure of the DNA in *-:e two
parent cells was all the information necessar).-o pro-
duce that  very complex and re lat ive ly  large org. in ism.
And making smal l  changes at  the chemical  l : ' . re l  o f
DNA can produce very large changes in the org:n ism.
Final ly ,  that  same informat ion remains encode:  in  the
DNA conta ined wi th in every cel l  o f  the l iv i :g  and
growing organism. The holographic order  he;  th is
impl icate-expl icate qual i ty ,  where in format ior  about
the ent i re order  is  conta ined in each locat ion ry i th in
the order.

Another  way of  seeing the re lat ionships of  t ie  new
order ing is  the concept  of  in terconnectedness.  , r -  r iver
del ta prov ides a usefu l  analogy.  I t  is  not  possble to
predict the flow in any one branch of the netvork of
streams in a delta from the flow in t}te mainst-am of
the river. The flow in any branch depends in r com-
plex r+'ay on flows in all the other branches. If trr: f low
in one branch is restricted, the flor.r 's in all thr _.thers
wi l l  change -  some up and some even dora:  -  to
adapt  to th is  new condi t ion.  Simi lar ly ,  in  ar  order
w h e r e  t h e  o r d e r i n g  i n f o r m a t i o n  i s  d i s t r - . u t e d
throughout ,  there is  a k ind of  in terconneci rdness
such that  a change in any one aspect  wi l l  resut  in  a
network of  changes as the other  aspects adapt  :o the
new condi t ion.  As we saw in the d iscussion o l :vo lu-
t ion,  when we cdnceive of  a gene pool  of  g:net ic

I

I
I
I

*



information distributed throughout a population, it is

the network of  re lat ionships among i ts  many or-
ganisms and the envi ronment  that  produces evolu-
tion. In the brain theory of Karl Pribram we find again
the network of information distributed throughout the
brain rather  than t ied only to a s ingle cel lu lar  loca-
t ion.  The metaphor for  the new order  is  the pond wi th
its traceries of ripples rather than the edifice of con-

crete and steel with a place for everything and every-
th ing in  i ts  p lace.

As we have pointed out ,  h ierarchy has been the ru le of
s t ruc tu re .  Fu r the r ,  t he  o rde r i ng  p r i nc ip le  has  fo l -
lowed a narrow concept ion of  h ierarchy.  What  is

above commands what  is  below. What  is  below de-

termines the capaci t ies of  what  is  above.  In  h is  e legant
book /onus,  Ar thur  Koest ler  ca l ls  th is  the "noth ing

but"  v iew,  as in  the not ion that  a human being is
"noth ing but"  the assemblage of  physical  and chemi-
cal  systems of  the organism. Koest ler  enr iches the
concep t  o f  h i e ra rchy  and  renames  h i s  ve rs ion  as
holarchy. The essential shift is torvard a new concept
of  each e lement  in  a h ierarchy/holarchy.  Each e le-
ment  has "both the independent  propert ies of  wholes
and the dependent properties of parts." Each organ in
the body is composed of cells and chemicals, but its
behavior  is  not  so le ly  a funct ion of  i ts  const i tuents.  I t

a lso funct ions as par t  of  a larger  system that  helps
guide i ts  behavior .  The )anus concept  suggests that

each "organ" shows a d i f ferent  face looking up than
look ing  down . *

Anyone who has worked in a large organizat ion wi l l
be fami l iar  wi th holarchy.  Take a group of  people and
assemble them at  random and chaos wi l l  be the resul t .
Assign them to some funct ional  task,  as in  I  depart -
ment ,  and the behavior  of  the group now becomes
coherent  -  or  so one hopes!  Their  behavior  becomes
not  only  more than the sum of  the indiv idual  be-
haviors,  but  i t  is  a lso -  at  least  to  some extent  -

independent  of  the wishes of  the management above
i t .  Outs ide of  the mi l i tary,  i t  is  rare to see a successfu l
imposi t ion of  h ierarchy where there ex is ts  a natura l

holarchv.

' ln  Roman mythology,  Janus was a two-faced god associated wi th

doorways and gates.  The month of  )anuary is  named af ter  h im

because i t  looks both back on the old vear and ahead to the new.

The concept of hierarchy can be enriched sti l l  further

t o  e n c o m p a s s  W a r r e n  M c C u l l o c h ' s  c o n c e p t  o f

heterarchy - that is, overlapping or multiple hierar-

chies. A familiar example may help i l luminate this

concept, originally developed to describe neural pro-

cesses in  the bra in.  Most  people belong to a heterar- i

ch ical  system; i .e . ,  we may v iew a g iven s i tuat ionl '

from the perspective of seveial hierarchies: the family, " '

the community, the company, the nation, the religion, '

the species, etc. Each hierarchy wil l have a different

set  of  order ing pr inc ip les,  some of  which are com-

plementary and re inforc ing,  whi le  others are con-

f l ic t ing.  Sor t ing them out  may somet imes requi re a

Solomon- l ike wisdom when the conf l ic ts  are real  and

deep.  Nevertheless,  we do i t  a l l  the t ime.  We serve,  as

it were, several masters simultaneously.

Heterarchy can be viewed as a decentralization of the

very concept of structure itself. The original, ideal

notion of decentralization was the centrifugal move-

ment  of  pol i t ica l  power i rom some centra l ized seat

down through a specified hierarchy and oul to remote

areas.  In  complex systems,  however,  i t  may be more

meaningfu l  to  speak of  decentra l ized h ierarchies in

the heterarchic,/holarchic sense. Thus, rather than one

single peak of power, there are several or many cen-

ters wi th over lapping domains.  This shi f t  is  ak in to a

movement f rom the s ingle-peaked paternal  order  of

the omniscient father to a more complex fraternal

order ing among co-equal  s ib l ings '

Human feel ings provide a good analogy for  th is  k ind

of  decentra l izat ion.  When we p lay wi th our  chi ldren,

we may actual ly  feel  ch i ld l ike -  wi tness the father

wi th h is  chi ldren 's  toys af ter  the chi ldren have gone

to  bed .  Momen ts  l a te r  we  may  tu rn  t o  read ing  a

spiritual verse and our feelings may be loft1', even

holy.  At  another  t ime,  gr ie f  over  the death of  a loved

one may overwhelm everyth ing e lse.  In  each instance,

in the l ife of one person a different hierarchy of val-

ues, beliefs and behaviors is dominant for the mo-

ment .  Each is  one of  the many d imensions of  the

human exper ience.  For  one person to have chi ld l ike,

holy,  gr ie f -s t r icken,  and innumerable other  feel ings

requires a decentra l iz ing of  the sel f  v ia heterarchical

ordering of information.



Our p ic ture of  s t ructure has become qui te complex:  a
holographic,  

'ho larchic ,  
and heterarchic  order .  One

more  ques t i on  mus t  be  cons ide red :  How do  such
complex st ructures change? They may change in
smal l  adapt ive and fami l iar  ways -  by incremental
addi t ions and subtract ions.  They may a lso col lapse.
However,  as Pr igogine and Thom have shor . r 'n  in

chemis t r y  and  ma themat i cs ,  comp lex  sys tems  can
a l so  unde rgo  qua l i t a t i ve  ra the r  t han  quan t i t a t i ve
change. Often it appears as if a new order were born of
chaos.  This evolut ion of  a new form or  s t ructure out  of
the o ld is  ca l led morphogenesis.  Cel lu lar  growth d is-
p lays morphogenet ic  change.  The b i r th  of  the Uni ted
States f rom the d isarray of  the colonies was a k ind of
morphogene t i c  t r ans fo rma t i on .  The  psycho log i ca l

changes that  occur  u 'hen a "normal"  person suddenly
moves to a behaviora l  domain of  in ternal  rat ional i ty
but external insanity is often morphogenetic strategy
for  coping rv i th  apparent ly  i r reconci lable conf l ic ts .  As
was noted ear l ier ,  morphogenesis requi res d i f fer-
ent ia t ion and f luctuat ion,  two condi t ions found in
he te ra rch i ca l  sys tems  ra the r  t han  i n  h ie ra rch i ca l
structures.

We thus have a new pic ture of  how th ings can be
ordered.  From physics and bra in theory we d iscover
the myster ious qual i ty  of  a holographic order .  From
psychology,  pol i t ica l  theory,  phi losophy,  and the ar ts
emerge the concepts of holarchy and heterarchy to
replace r ig id h ierarchy.  In  chemist ry ,  mathemat ics,
and b io logy we uncover the morphogenet ic  model  of
change.

Causing
The issue of causal i ty has to do with quest ions of why
things happen as they do. Maruyama has ident i f ied
three blasses of exist ing causal models.  The evidence
now suggests that we are opening a new fourth class
o f  c a u s a l  m o d e l s ,  w h i c h  c a n  b e  c a l l e d  c o m p l e x ,
mutua l l y  causa l  mode ls .

The f i rst  c lass of models is the most ancient and most
famil iar.  These models focus on singular causes in a
l inear and mechanical  sequence. Push the rock and i t
moves .  Push ing  i t  aga in  p roduces  the  same resu l t .
Quite simple. The second class is the probabi l ist ic
world of equi l ibr ium thermodynamics. Randomness
and homogeneity are the ul t imate condit ion of the

universe. Thus, what appears to be order is sinply the

local and temporary result of a probabil ity d.stribu-

t ion.  In  t ime th is  order  wi l l  change toward nndom-

ness, as is dictated by the nature of entropy.

Cybernet ics prov ides the th i rd c lass of  mod: ls  and

opens the way for  the four th.  Cybernet ic  moor ls  per-

mi t  feedback f rom ef fects to causes;  hor+ 'ever .  -he pr i -

mary focus is  on negat ive feedback.  As the maln i tude

of an effect grows, it provides some feedbaci to the

cause in order  to d imin ish the future ef fect .  T le ther-

mostat  is  the c lass ic  model  of  a negat ive f r , :dback

loop.  I f  a i r  cools below the thermostat  set t : - tg ,  the

therrnostat  f i res up the heater .  When the a i r  warms

beyond the desi red temperature,  the thermost i r  reacts

by turning off the heater. Eventually, heater ard ther-

mostat  reach a stable l imi ted cyc le of  of f -on r round

t h e  d e s i r e d  t e m p e r a t u r e .  T h i s  c o n d i t i o n .  c a l l e d

h o m e o s t a s i s ,  i s  t h e  r e s u l t  o f  n e g a t i v e  f e r ' l b a c k

causal i ty .

In  addi t ion to negat ive feedback,  the new nrr tual ly

causal  models incorporate posi t ive feedback which

acts on the cause to reinforce or amplify the eiect. In

th is  case,  d i f ference grows rather  than d imnishes '

Maruyama develops the example of  the evolu ionary

interact ion between the protect ive colorat ior ,  in  cer-

ta in moths and the predatory behavior  of  cer tan b i rds

to demonstrate th is  concept .  Discover ing the necha-

nisms of  that  in teract ion is  an in format ive e;erc ise '

The "obvious"  solut ion is  that  a predator ,  a : i rd  in

th is  case,  eats more of  those rnoths whose prr iect ion

is  poorer .  Hence,  each generat ion of  moth hal  a pro-

por t ion of  bet ter-camouf laged moths.  Simpr:? Not

qui te.  Such a model  ra ' i l l  predic t  a g iven rate o i :hange

and a growing moth populat ion as more mothr  - 'scape

the b i rds.  What  happens in fact  is  that  th t  moths

change more quick ly  than predicted and ther  popu-

l a t i o n  s t a y s  s t a b l e .  S o m e t h i n g  e l s e  r n t s t  b e

happen ing .

When we observe the b i rds of  each generai r tn,  rve

f ind the answer.  Some of  the b i rds are bet ter  at ie  than

others to f ind h idden moths.  These "smarte: '  b i rds

have an advantage over  thei r  fe l lor+ '  b i rds,  ani  even-

tua l l y  t hey  t end  to  domina te .  Th i s  acce le raes  l he

change in the moth,  which keeps the moth popr lat ion

stable despi te bet [er  moth- f ind ing b1 '  the b i rd:  Thus '
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both species are evolv ing together  or  co-evolv ing.
They are each other's cause and effect. The bird is a
better hunter and the moth a better hider. Thev share a
mutual ly  causal  re lat ionship.

The system of  the b i rd and the moth is  re lat ive lv
s imp le  and  p red i c tab le .  Bo th  na tu ra l  and  soc ia i
phenomena,  whether  they are ecosystems or  bureau-
crat ic  s t ructures,  tend to mani fest  behaviors of  very
much more complex sys lems;  and mutual  causal i ty  in
complex systems tends to produce unpredictable re-
sul ts .  When v iewed th is  way,  i t  is  not  surpr is ing that
government economic policy often produces effects
tha t  a re  unwan ted ,  unan t i c i pa ted ,  and  somet imes
even  the  oppos i t e  o f  wha t  was  i n tended .  S imp le
-rauses in  complex,  mutual ly  causal  systems tend to
have l i t t le  ef f icacy in  producing the desi red ef fects.
Such a s imple cause can be associated,  for  example,
wi th a paternal is t ic  causal i ty .  Father  or  pres ident
(nows best  by v i r tue of  age or  e lect ion.  He acts and
he system carr ies out  h is  wi l l .  Unfor tunate ly ,  nei ther' am i l i es  

no r  soc ie t i es  seem to  f unc t i on  t ha t  way .
lather  than a paternal  s t ructure,  we can speak of  a'raternal 

structure: a fraternity of causes and effects
nteract ing in  a complex,  mutual ly  causal  fashion -
r l l  changing together .  Rather  than being character ized
ry iso lated points of  cause and ef fect ,  the behavior
e la t i onsh ips  appea r  much  more  l i ke  a  f i e l d  o r  a
retwork.

'he 
nature of  the change process in  complex,  mutu-

l ly  causal  systems is  morphogenet ic .  These systems
- ' nd  to  p roduce  the  needed  f l uc tua t i ons  wh i ch ,
r rough posi t ive feedback,  tend to grow in magni tude
nd f requency.  What  is  cr i t ica l  is  that ,  unl ike in  the
imple unid i rect ional  model  of  causal i tv .  here everv-
r ing changes together ,  more or  less in  harmony.  i f
te  system is  res i l ient ,  such a process tends to be
nooth and cont inuous ( though not  necessar i ly  s low).
ow res i l ience means h igh res is tance and of ten f rac-
r r ing or  co l lapse.  Fur thermore,  s ince change feeds
lck or i  i tse l f ,  even the causes themselves change.
hus ,  vvhen  we  speak  o f  p roduc ing  a  pa r t i cu la r
range in our  envi ronment ,  we a,re not  unaf fected bv
re resul ts :  we change too.

!e example of  pest ic ides provides a fami l iar  case.
'e  spray chemicals on agr icu l tura l  pests to contro l

them. The hardier ones sul. \  t \_.  .
ance of the next generet l t rrr  

'  
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There was a time when the affairs of humankind.
especia l ly  in  Western c iv i l izat ion,  were guided by a
set  of  uni fy ing pr inc ip les.  In  the conf ident  uni ty  of  the
religious order was found the basis for our values,
sources of  meaning,  and even socia l  and pol i t ica l  or-
ders.  Over the past  ten centur ies we have moved away
from the re l ig ious roots of  our  present  order  as we
h a v e  b e c o m e  i n c r e a s i n g l y  s e c u l a r i z e d .  H o w e v e r ,
there appears to be in the human psyche a deep desire
for  uni ty  (a long wi th indiv iduat ion) ,  ref lected in  the
powerfu l  urges torvard love,  sp i r i t ,  and associat ion
wi th others in  common bond (e.g. ,  fami ly) .  As we
became a secular  c iv i l iz -at ion,  we seem to have turned
our quest for spiritual unity toward a search for secu-
lar  uni ty .  To f ind that  secular  uni ty  may be a naive
hope. There mav be one religious truth, the "peren-

nia l  phi losophy" as Aldous Huxley cal led i t ,  that  l ies
behind a l l  our  d iverse re l ig ions.  Perhaps each is  the
unique cul tura l  expression of  that  one t ruth by a par-
t icu lar  people.  However,  what  may be u l t imate ly  un-
i tary in  the spi r i tua l  domain may st i l l  be mul t ip le in
the secular experience of humankind.

As we have attempted to substitute secular unity for
spiritual unity, we have also absorbed some of the
mundane problems of  the o lder  r ig id re l ig ious st ruc-
tures. The history of religion is rife with these prob-
lems:  r ig id i ty ,  exc lus iv ism, conf l ic t ,  and an a l l - too-
frequent focus on t}le trivial rather than the exalted.
We see these same issues confronted in  the domain of
o rd ina ry  ex i s tence  -  i n  t he  s t rugg le  aga ins t  en -
t renched or thodoxy.  How many pol i t ica l  and sc ien-
t i f ic  ins ights have been branded as heresy? How many
conf l ic ts  have been engendered by that  quest  for  a

simplistic certainty and affirmation of unity? How

many times has the cry been repeated, "Ours is the

one right way," whether the domain be scientif ic,

pol i t ica l ,  economic,  or  re l ig ious?

Perhaps we have a childlike need for a paternal au-

thor i ty  to  in form us of  the nature of  th ings.  Once i t

was the One God.  Now we have sought  to replace that

lo f ty  f igure wi t l  secular  author i t ies (pol i t ic ians '  sc i -

ent is ts ,  etc . ) .  Unfor tunate ly ,  whi le  the One God could

be exper ient ia l ,  our  secular  author i t ies have become

far more obscure and remote. We have come to equate
the necessi ty  of  a comprehensib le natura l  and socia l

order ,  handed down by our  author i t ies,  wi th the basis

for meaning: if there is no order, then there is no

meaning.

One of the qualit ies of rnatut'ationjn the individual is

the abi l i ty  to  exerc isd independent  judgrnent  in  com-
plex and ambiguous s i tuat ions.  Our analys is  suEgests

that over the last century our endeavor to explore and

map the natura l  and human universe has led us to see

more ambiguous,  complex,  and mul t ip le orders lo  the

nature of  th ings.  Perhaps th is  ref lects a maturat .on of

humankind in  i ts  abi l i ty  to  t ranscend a naive and

c h i l d i s h  k i n d  o f  u n i t y .  M o r e  a n d  m o r e ,  \  e  a r e

acknor+ ' ledging the subt lety  and complexi ty  o i  our-

selves and the wor ld of  which we are a par t .  That

growing real izat ion may a lso be a reason for  what

appears to be a current  sp i r i tua l  renaissance of  d:verse

and great  proport ions.  I t  seems more l ike ly  thal  ' . :n i ty ,

i f  i t  is  to  be found at  a l l ,  wi l l  be found in spi : i tua l

pursui ts  rather  than in the messy wor ld of  ph- ;s ics,

pol i t ics,  and the human psyche.
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1. Catastrophe

2. Dissipat ive structures

3. Entropy

4. Essence

5. Family resemblance

6. Form

7. Heterarchy

8. Hierarchy

9. Holarchy

10.  Hologram (holographic)

1 1 .  I d e a

12.  Immanence

13.  Indeterminacy pr inc ip le

14, Interference pattern

l5 . .Me taphys i cs

GLOSSARY

A mathematical description of a sudden and,/or radical
change in form, or a similar qualitative change in condition;
relates to the theories of Rene Thom.

A term invented by I lya Prigogine to descr ibe complex
chemical structures undergoing the process of chemical
change.

In thermody'namics, a measure of energy that is expended in
a physical system but does no useful work and tends to
decrease the organizat ional order of the system.

An Aristotelian idea that everything has some characteristic
quality which gives it form and defines its essential nature.

Wittgenstein's philosophical concept that describes how a
word relates to a class of examples or paradigm cases.

From Plato, the term is simi lar to "essence" and " idea;" i t
denotes the eternal and universal quality that distinguishes
one thing hom another and defines the characteristics com-
mon to al l  e lements of i ts k ind.

An ordering of things in which there is no single peak or
leading element,  and which element is dominant at a given
time depends on the total situation; often used in contrast to
hierarchy.

An ordering of things in which one element is superior to all
others and only that element is generally on top.

A concept invented by Arthur Koestler to describe the be-
havior of elements in a hierarchical system, in which that
behavior is partly a function of their own individual nature
and partly a function of the nature of the whole system.

A three-dimensional photograph created by the interference
pattern of two laser beams.

See Form.

A phi losophical  and theological  term denot ing that the
Spirit dwells within all beings and things.

A principle formulated by Werner Heisenberg, which states
that at a subatomic level the outcomes of physical processes
are not predictable.

A term in physics describing the bands of light and dark that
result from the interaction of light waves.

The phi losophical  discipl ine that deals with the ul t imate
nature of things.
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16. Morphogenesis

17.  Mutua l  causa l i t v

18.  Paradigm

19. Quantum theory

20. Reduct ionism

21.  Re la t i v i t y

The evolution of form or order out of apparent disorder.

A re lat ionship between two th ings in  which they mutual ly
affect each other, causing change in both, as in symbiosis.

The set  of  fundamental  bel ie fs ,  ax ioms,  and assumpt ions
that order and provide coherence to our perception of what
is  and how i t  works;  a basic  wor ld v iew;  a lso,  example cases
and metaphors.

A theory in  physics that  postu lates energy to consist  of
d iscrete uni ts  (quanta) ,  which exhib i t  character is t ics of  both
part ic les and r . l 'aves;  s imi lar ly ,  par t ic les of  mat ter  are a lso
character ized by an associated wave funct ion.  The theory
impl ies that  no subatomic event  is  independent  of  other
such events and that  no sequence of  such events is  s t r ic t ly
predictable.

An idea that the nature of reality can be understood by
comprehending the nature of its constituent parts.

Einste in 's  theory that  space and t ime are not  absolute and
dist inct  quant i t ies,  but  rather  thei r  measurement  is  a func-
tion of the relationship of the observer and the observed.
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