Creating Alternative Futures

Hazel Henderson
Foreword by E.F. Schumacher

New foreword by Elise Boulding

KUMARIAN PRESSBOOKS FOR AWORLD THAT WORKS

Other books by Hazel Henderson

BUILDING A WIN-WIN WORLD: LIFE BEYOND GLOBAL ECONOMIC WARFARE BerrettKoehler Publishers

PARADIGMS IN PROGRESSLIFE BEYOND ECONOMICSBerrettKoehler Publishers

THE POLITICS OF THESOLAR AGE: ALTERNATIVES TO ECONOMICSDoubleday, Anchor TOES Books/Bootstrap Press
REDEFINING WEALTH AND PROGRES®dited wth Frank Bracho TOES Books/Bootstrap Press

THE UNITED NATIONS: POLICY AND FINANCING ALTERNATIVES edited with Harlan Cleveland and Inge Kaul Elsevier
Scientific, U.K.

Global Commission to Fund the U.N. (U.S. edition)Creating Alternative Futures

Copyright© 1996 by Hazel Henderson. All rights reserved. Kumarian Press, Inc., 14 Oakwood Avenue, West
Hartford CT 06112127.

Printed in the United States of America with dmsed ink on recycled content paper by Edwards Brothers, Inc.
No part of this book malge reproduced or transmitted in any form or by any means, electronic or mechanical,
including photocopy, recording, or information storage and retrieval system, without prior permission of the

publisher.

Library of Congress Catalog Card NumberB832 IBN 1-56543060-6 First Kumarian Press Printing, 1996 First
published in 1978 by G. IP.u t n anah 8a&1s, New York



ACKNOWLEDGMENTS AND CREDITS

Special thanks tBusiness and Society Revidle pioneering journal which, since the 1970s, has faithfully

covered the complex of issues concerning corporate soci
economics and the shortcomings of economic theory; social and environmental aulditigdpefore all this

became fashionable. Most of thetocans in this book are froBusiness and Society Reviaad the author wishes

to thank its managing editor, Robert Bruce Slater, and its publisher, Theodore Cross, for permission t@use them

and much more: for the role tHatisiness and Society Revieasp | ayed i n fostering today6s

vital issues.

The author wishes to acknowledge and give credit for permission to reprint her previously published articles
and for use of the illustrations in this volume, as folloRigsiness and SodieReviewgopyright, 1976, by Warren

Gorham and Lamont, Inc., 210 South St., Boston, Mass, (all rights reserved); Public Media Center of San Francisco

for the illustrations on pages 198, 204, 284 and 360; Diane Schatz and RAW magazine, PortlandCBregon,
Evolution Quarterly Sausalito, California, Mr. Sim Van Der Ryn, State Architect, Sacremento, California, and the
Of fice of Energy Research and Planning, Governoroés
pages 40,44,51,56, 146 ang0D3the American Federation of State, County and Municipal Employees, Washington,
D.C., for the illustration on page 278; Harold Brammeier, Jr., St. Louis, Mo., for the cartoon on page 268. For
permission to reprint or adapt my articles, credit is dubeéddllowing publicationstiberal Education, The

Financial Analysts Journal, Gdevolution Quarterlythe Harvard Business Reviefgopyright 1971 and 1973, by

the President and Fellows of Harvard College, all rights resemettjtion Action, Saturday &iew, Technological
Forecasting and Social Change, Planning Review, Human Resource Management, Management Review, MBA
Magazine, Columbia Journalism Review, The Anoatbe American Academy of Political and Social Sciedcest
Economics, Public Administtion Review, The Futurist, Earthrisand thelnternational Social Science Journaf
UNESCO in Paris, France.

To Dorothy Mustard, my Mother and wisest teacher, andlitblenderson, my beloved daughkiemy links in
the great chain of evolution.

| never expected to see this book back in print. In England, the country of my birth, authors traditionally
aspired to write for posterity rather than for immediate plaudits and rewards. Thus, | wrote this book for my
daughter, Ali, then a child, and for heegeration. | hoped to share with them as they matured, my fears, hopes and
struggles for a safer, healthier planet and a fairer, more cooperative, gdradi@nced human society.

Thanks to Kumarian Press, my hope is now a reality!

Of f i



Contents

Foreword to 1996 reprint by Elise Boulding iv
Foreword to original edition by E.F. Schumacher %
A word from the author, June, 1996: 1
Part One: The End Of Economics 4
Chapter One: Recycling Our Culture 5
Chapter Two: The Exhaustion of Economic Logic 12
Chapter Three: The Finite Pie: The Limits of Traditional Economics in Making Resource Decision$6
Chapter Four: Sharing the Resource Pie 29
Chapter Five: The Entropy State 39
Chapter Six: Let Them Eat Growth 43
Chapter Seven: Japan: I ndustrialismés Bell w9t her
Chapter Eight: The Great Boomic Transition 52
Chapter Nine: Inflation: The View from Beyond Economics 62
Chapter Ten: A Farewell to the Corporate State 69
Chapter Eleven: Constraints Affecting the Future of a Resduateasive Industry: Packaging 76
Chapter Twelve: Autopsying the Geld Goose 87
Part Two: Creating Alternative Futures 101
Chapter Thirteen: Coping With Organizational Future Shock 102
Chapter Fourteen: Creative Social Conflict: New Approaches to Social Mediation 107
Chapter Fifteen: Democratizing Media 121
Chapter Sixteen: Information and the New Movements for Citizen Participation 124
Chapter Seventeen: Forcing the Hand of theRegulators 133
Chapter Eighteen: Awakening from the Technological Trance 136
Chapter Nineteen: Technology Assessment 146
Chapter Twenty: The Decline of Jonesism 151
Chapter TwentyOne: Citizen Movements for Greater Global Equity 156
Chapter TwentyTwo: Pluralistic Futurism 165
Chapter TwentyT hr ee: The EmEcomgmyng fdACount er 170
Epilogue 178
Index 180
FIGURES
Fig. | Time and System Scale Coordinates r Det er mi ni ng 14
Fig. 2 Energy Flow Through the Biosphere 19
Fig. 3 Integrated Engy Supply Model 20
Fig. 4 The Fossil Fuel Age in the Context of Human History 23
Fig. 5 How Inflation Is Driven by Increasingly Inaccessible Energy Supply 26
Fig. 6 The fAiFree Marketo Equilibrium 32
Fig. 7 Gross National Pragtt Problems 41
Fig. 8 Constraints Affecting the Futudd the Packaging Industry 76
Fig. 9 Comparative Configurations in Britaand the U.S. 95
Fig. 10  Build-up of Social Energy in Responean Emerging Public Issue 105
Fig. 11  Typical Curve of Cquorate Responge Social Issue 106

Figol2 Characteri sti c slechnbloggdHar do v. @ 163



Foreword to 1996 reprint by Elise Boulding

It is an honor to follow in E.F. Schum@reatingr 6s f oot st e
Alternative FuturesJust imagineCreating Alternative Futuresame out in 1978! How could Hazel Henderson
have known all she knew then? Her analysis is so curre:

than we were in 1978, so she is no largigch a lone voice, but her words are as powerful and eloquent as ever.

One reason she saw so much so soon is that she was, by her own accesaftpedfl. She apprenticed herself
to reality, learning experientially in the middle of the action arenarwdihers were sitting in classrooms. She was a
keen participant observer in almost every significant
comparing what economists and policy planners were saying with the economic realities she saoke8he the
planetary cupboard and saw that it was getting dangerousk baretime when others were still celebrating
abundance. And what a reader this-selfiooled Hazel was! Thinkers and doers with something & say
conservative, radical, middief-the-road or clear off the scale, she read them all. It is a delight to relive the turbulent
660s and 670s through her es s e-actiistaorking tha peacbubdingside ap hi c al
of the social action terrain in those decades testify that she and | touched most of the same bases, though
coming from different initial starting points.

Her sense of the interrelatedness of things was and is unerring. She understands social systems and system
complexities in much the same wawttiKenneth Boulding did, and refers to him often in these pages. They both

had a strong sense of humour. Hazel | oved his phrase, |
economics, 0 and phrases | i ker itehcéoungehrthiodglshe nfast had mareo me a s |
faith in economic analysis (especially his own highly interdisciplinary brand) than she.

One of Hazel Hendersonéfés main contri but il%bsdhasever si nc

been tadenounceeductionist Cartesian dualism andatenouncehe great paradigm shift towards wholistic,
organicallybased systems thinking as a way of dealing with the complex and otherwise unmanageable
consequences of the industrial era. Adam Smith lurks in the aokdjiof her writing as the villain who¥gealth

of Nationsgave birth to generations of free market economists and, eventually, tecovpgaations. | have

wondered for years how different the course of modem history might have been if economists Aalcmead

S mi tTheodryg of Moral Sentimenfpublished in 1759, reprinted in 1966; New York: Augustus M. Kelley,
Publishers, reprints of Economic Classics), written seventeen years earlier, as carefully as tvealthaaf
Nations.For in the earlier booke develops a theory of human behavior (and, implicitly, a model of society) based
on the exercise afympathyi.e., our capacity to feel what others feel because we can imagine ourselves in their
place. This vein of thought could have led to a very difie application of the economic analysidNiealth of
Nations.However, the one book sank into obscurity and the other became the free market bible. Thus Adam Smith
the humanist, the poet, the philosopher, the linguist, is almost totally unknown. Suvedytd have been as

horrified as Hazel Henderson at the way one particular book of his has been used.

In an era of futurist hype. Hazel is an authentic futurist, thoroughly knowledgeable about the obsolescing
structures of the present, and able to semutiit and beyond them to what could be; she probably got the message
that things dondét have to be the way they are with her
she has a sharp eye for all the social movements and grassrootsatigagdizand transnational networ&sthat
will help bring better futures about. Her early optimism about software (of all kinds) and about the information
highway before this was common parlance, is one of many examples of her prescience. This optimigenés, ho
balanced by her insight that the world needs to become more local; that diverse communitieaaifiaéfed
people enjoying labeintensive, environmentonserving lifeways even as they network globally, can make life both
sustainable and advemous for humankind.

| strongly recommend reading this book as a preparation for her new opusiding a WirWin World
which, in true Henderson fashion, shows us the specifics of how to get to the humane and livable future so
tantalizingly described ithese pages.

0 ELISE BoOULDING Boulder, Colorado March 15, 1996



Foreword to original edition by E.F. Schumacher

I greatly welcome this collection of Hazel Hender son¢
various journals, every time | fod them illuminating the landscape of our society like a flash of lightning, causing
me intense delight but also anxiety that somehow | might miss the next flash.

To have them in one handy volume provides more illumination than some of us will be alble itoa hurry.
But never mind. Our eyes will get used to the light; our minds will stretch and widen so atogedgaid the

capaciousnessequi red for doing justice to reality. To me (an;d
essays,everyen of them, have more firealityo than al most any o
this possible? What are her credentials?

There arenét any. She has never attended coll ege. She
butd so unchurched . .. not institutionalized ... [and] |

this accounts for theamazing freedorof her tinking, a freedom matched by courage and power.

Maybe many people are born like that and tlese everything in the process of being edudattylaralysis by
analysis, trained incapacdiythe result of, among other things, the systematic rejection of any kind of metaphysical,
theological or philosophical training. Hazel Henderson is atsstied méaphysician (or theologian or
philosophed whi chever name you may find | east objectionabl e),
sciences, discipUnes, ideologies, and mytasb ove al l, t o fimeasured economics, W
as riloruei gning sophistry.d She is thus able to see, and
emperor has no clothes. 0

She says, in effect, to the establishment:

Your theories are mostly malkee | i ev e . You your s enlYoualedeconingr eal |y belie
schizophrenic. You are trapped in the gilded cages of your institutions; but individuals are learning faster than
institutions. So watch out. What holds you in your cages? Why not get out? And if you cannot physically liberate
yourselfcandét you at | east fr eeadmyiretulre trha knekd negmp evroaur &so nddlt o thte
doing paraphrasing or interpreting Hazel Henderson! | am sorry to have taken your time and delayed you. A
splendid meal has been prepared fordy@o and enjoy it.

0 E.F.SCHUMACHER Caterham, Surrey, England 1st June 1977

On Sept. 4, 1977, the many millions of admirers of Dr. E. F. Schumacher were saddened to learn of his death in
Switzerland. The world has lost a calm voice of sanity and humangyodst memorial will be in the continuation
of his work by the growing global movement for the wiser, more humanly and ecolegjaibpriate use of
technology. At heart, Fritz Schumacher was a metaphysician, and those who wish to know this beautiirleman
deeply should read his newlyublished book, &uide for the Perplexed.

Hazel Henderson
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A word from the author, June, 1996:

Many of the thousands of students who wrote to me after the publication of this book in 1978 hanedram
friends. They kept this book in college and public libraries and used their student assouaiad®tofbring me to
their campuses. Many became leaders in ffarts to redesign sustainable communities and reduce wasteful
consumption in industai | countries. Many helped build the networKks
oftendevastating effects of globalization which 1 described ifPtiigics of the Solar Aga 1981. These activists
linked worldwide focus on pushing their govermiseto face up to the issues addressed at United Nations
Conferences, such as the Earth Summit in Rio in 1992; and subsequent conferences on Human Rights in Vienna in
1993; on Population and Development in 1994; and those on Social Development in Coparthg¢éomen and
Development in Beijing, both in 1995.

Many others became entrepreneurs and inventors of the solar technologies 1 called for in this book, others
devoted their lives to organic farming and healthier food and lifestyles, fitness, altermmadivemplementary
medicine. By the early 1980s, 1 had over four feet of business plans in my office, with no place to take these
wonderful proposals for the shift to renewable resources 1 had urged. Today, many more of my young friends are
investors and ttiving businesspeople, working for community banking, rienaling programs and socially
responsible investing. Many of us belong to the Social Venture Network which spawned Business for Social
Responsibility, giving such activists a political voice.

Todyy humani tyés pr obl e nespmyfaith in o abitity to leagh.and Yhattre. Asyonu st Kk
read this unchanged, unabridged book, you will find th
transformation to a brighter future. Sorfa closer look at this grassroots history" of the 1960s and 1970s read on:

All of the aspects of this transformation are the subject of this volume, which was written over the past dozen
years, as | tried to understand, predict, interpret to others amdanize politically for the changes | was sure must
come as the mass consumption joyride of Americans collided with global population/resource realities. In 1964 |
began my own sekducation (there were few college courses then in these matters) aogteisineeded
transformation of our economy and technology. At the same time, | began to express my active concern when |
joined with some other worried citizens and mothers of small children in New York City to form an organization
called Citizens for @an Air. | soon learned that if the air was to remain breathable and the environment life
sustaining for my infant daughter during her lifetime, | and other citizens would have to commit ourselves to a
process of learning about the complex, interdependen&n, industrial societies in which we lived and about the
basic assumptions on which their technical and economic systems were founded. | also discovered in studying
ecology, economics, corporate behavior, mass media and our sociopolitical systeanyaf the traditional
assumptions about economic growth, resource exploitation and competition were literally killing us.

My developing consciousness of global ecological and human interdependence grew with the burgeoning
environmental movement duringetimineteen sixties and seventies. Ecological models have the advantage of
providing larger contexts and more inclusive matrices which subsume economics and otherigeemasy narrow

forecasting techniques, the shortcomings of which | have reviewelintP On e , iThe End of Econo
this reason, | believe, that ecological and more systemic models have been more predictive of the crucial events of
the past decade, which economists and tetihmpradi dtoa lelcead
happenings, for example, the new vagaries of the worl di
of formerly fertile land, dying lakes, the threatened atmospheric ozone layer, and our rapidly depleting energy and
minerd r eserves. Even major fAsurprisesd in geopolitical €

using ecological models and theories which highlighted the worsening population/ resource ratio, which was bound
to heighten global resource cbafs sooner or later. Seen in this light, the
Organi zation of Petroleum Exporting Countries (OPEC)
the Third World countries6 resource strateigdzngef and de m:
the United Nations and its major conferences on environment, food, population, habitat and planetary resource
allocation, like that involved in the law of the sea. As the reliance on global price mechanisms blinded economists
and other forecastg, the ecologists and pragmatic ethicists clearly saw the interdependent global village emerging,
with all the attendant stresses and strains on formerly sovereign, independenrstasti®as they sought vainly to
adjust.
My sense of foreboding and atigtion from the dominant, massonsumption, competitive, individualistic,

Aifreed market U.S. value system grew during the ninete:
speaking to hundreds of groups, from business, labor, profesaimhabllege audiences to consumers,
environmental and other citizens®é organizations, | sen:



their business and government leaders. Even as late as April, 1976, thétré&iment Nelson Rockefellelaw still
claiming at a meeting of the Club of Rome:

More growth is essential if all the millions of Americans are to have the opportunity to improve their quality of
lifed Itis naive, indeed dangerous to assert, as some do, that the industrializedafatiernsorld must support
the underdeveloped nations of the globe through massive and longterm foreign aid and in goods and services and
massive grants of capital.

Meanwhile, about a year earlier, in September, 1975, a Harris poll showed how far atheadedders
Americans already were in dealing with the realities of global interdependence. Harris noted that9985%
majority felt that fAmost gov edrthatisaatell the pulslicteerhard tauth &oua f r ai d
inflation, ener gy and ot hdofo n®eubnag otrd ,ty whmidloe sae dt Hrheee st at e me
most | eaders is that they dondt understand that peopl e
mor e quant it ghowed tha Amenrans were awarse @f the consequences of U.S. overconsumption, as
6% of the worl ddéds population (now 5 %)-fouc percentsad thatghis4 0 % o f
used up our own resources and those of others abroad, thea&ing products and raw materials scarce and
driving up prices. And by an almost threone majority, Harris found that Americans believed that this course is
morally wrong, while a 77%F8% majority opted for changes in their own lifestyles, such asgelass meat,
eliminating annual model changes in their automobiles, rejecting fashion and wearing old clothes and reducing the
amount of advertising urging people to buy more products.

Today, | sense that, at last, the logjam of official silence andectimnal wisdom is being breached. Leaders in
business and government and other areas of our society are being pressured by the new ranks of citizen leaders and
activists that stepped into the vacuum. The Carter Administration shows signs that it igpéacalizing our
situation, as does the U.S. Congress, which in-aveek period of 1977, for example, introduced some 36 bills to
encourage energy and materials conservation and the shift to regenerative resource methods and technologies, as
described irthis book.

Never has a blossoming of pluralistic leadership from the grass roots been more sorely needed, since such times
of change must call forth multiple leaders rather than rely on formal, centralized control which is cut off from
adequate feedbackulc ki | vy, our creaking, but still functioning, p
to be heard, as they rally Americans to their greatest challenge: the peaceful accommodation of our society to the
inevitable social and economic transitigiat is already upon us, and the orderly recycling of our values, our culture
and ourselves. I al so discovered that it was no use coO
had to be tested in the rdenoughoutlercitizbns toiwvhomghesmeleasdoundedd Cou |l d
pl ausible and explanatory so as to be a-ibterestattivsityor gani ze
around them?6d6 To me, political sci beghavedénonstsatedthat, d nev e
at least, they can organize a respectable bake sale!

Therefore, as my concepts about the bankruptcy of economics developed, | was at the same time constantly
testing these ideas, not only with iconoclastic economists and debdria other disciplines, but also by starting,
or helping others start, a seriepoblic-interest organizations. After my initial involvement with Citizens for Clean

Air from 1964 to 1967, I served as a6l and 1OV0iasdestilladvisge New Y
Environmental Action, the wonderful group that grew out of Earth Day. | worked with the Campaign to Make
Gener al Mot ors Responsible in 1968 and 1969, a pioneer |

on thecorporate board. | have served on the board of the Council on Economic Priorities, of New York and San
Francisco, from 1970, and am as proud as ever of its innovative research studies comparing the social performance
of American corporations and of its @igally diminutive but intellectually heavyweight founder, Alice Tepper

Marlin. | became a speaker for the Conservation Foundation program developed by Byron Kennard, which fostered
nationwide citizen involvement in setting-gjuality standards in 1967 @r1968, and | helped Mr. Kennard organize

the first national Conference on Public Transportation in Washington in 1971. At the 1969 annual meeting of the
National Association of Business Economistslic-1l propose:
interest economics, so as to help economists become aware that they are not scientists, and | urged that economists
already sensitized to this fact volunteer their services to groups impacted by economic projects or decisions, but
unable to hire econasts, to quantify the dieconomies, diservices and diamenities that they might suffer. Such
economists, aware of the limits of their discipline, could also critique those cost/benefit analyses that were
intellectually fraudulent, discounted the futuoe concealed social conflicts by averaging out the costs and benefits

per capita, making it unclear which groups would reap the benefits and which groups would bear the costs. Today
many citizens groups understand that economists are not much differetétvyers and that a cost/benefit analysis

is not unlike a legal brief in support of whatever economic action the writer is paid to justify to the public. So in

1972, Byron Kennard, by then my closest pulierest collaborator, and | proposed and &élfound, with Allen



Ferguson, the Public Interest Economics Foundation, which matches volunteer economists to those citizens groups
needing help in clarifying the other side of the picture than the one usually painted by the promoter:

the social, human arenvironmental costs of economic activities and decisions. My abiding interest in the
social impact of large corporations led me tecbair with Prof. Prakash Sethi of the University of Dallas and Kirk
Hanson the Second National Symposium on Corporat&lJeolicy for the National Affiliation of Concerned
Business Students held at the University of Chicago in 2974.

Many of my organizing activities were failures, such as my premature effort in 1967 to launch a National
Citizens Committee for a Guarantdedome, modeled on the ideas of its inventor, Robert Theobald; an equally
abortive effort to set up a womends executive talent b;q
small, underfunded Center for Growth Alternatives, some of witleses | had helped develop, together with
Sydney Howe, Tom McCall, former Governor of Oregon, and Prof. Georg Treichel of California and the Public
Media Center of San Francisco, intoapulsier vi ce advertising campaign with th
LIl KE THI S66 (see p. 360). These ideas are even more rel
environmental and social problems by focusing on the policies directing the scientific community and technological
innovation led me naturally to tleemerging field of technology assessment and to my appointment, in 1973, to
membership on the Advisory Council of the U.S. Congress Office of Technology Assessment (OTA), now a
separate science and technology policy research organization serving thefr@auoigress in assessing the impacts
of existing technologies and likely impacts of future technological and scientific decisions.

Since then, | have tried to assure greater public participation in such science and technological policy making
and to promat the ideas for more appropriately scaled technology of my friend the late E. F. Schumacher, author of
the bestsellingSmall Is BeautifuandA Guide for the Perplexed helped found a coalition of environmental groups
in 1975, Environmentalists for Fmployment, designed to draw attention to the fact that an environmentally
sound economy must, by definition, be a-sithployment economy. We must now conserve our natural resources
by more fully using the talents of all afur people. We must therefanew run our economy with a leaner mix of
capital, energy and materials and a richer mix of labor and human resources.

Indeed, | have learned that it is almost impossible to be a thinking, fully functioning human being in a complex
society without doing dilicsd not necessarily the old politics of geography, but issue politics, citmrrement
politics, publicinterestgroup politics, corporate t o c k ho | -l e g h fi p r p »-dccessipditics, andhe d i a
finall vy, Anet wor ki n g iizens allovet thedJsS. ahd the kvorld ayourtd @ mecging parethry ¢
awareness that only ecological sanity, social justice and new forms of social, individual and technological
development can save human societies from disaster.

Millions of Americans like ménave been struggling with this cataclysmic personal and social agenda: by
rethinking their lives, their jobs, their relationships and the functioning of their local communities, as well as their
state, national and now single global community. They aingealternative institutions, communities, lifestyles,
and safety nets and small | ifeboats, &autdediningmdsean fi ght i
consumptiorbased industrial society. This book is a personal view of this greattice and the conceptual shift it
requires, which hinges on the problem of transcending traditional economic thought and practice, what | have called
AThe End of Economics, 0 the title of Part Gmok. Part Tw
activism, as | sought to validate my social hypotheses and integrate my thinking and doing. It describes some of the
ways in which we might rgision and remake our futures. Up to now, | have been busier doing this revolution than
writing about it. The past decade reviewed in these essays was for me also a rich, exhausting, exhilarating, deeply
moving period. Now it is time to take stock. | owe heavy intellectual debts to all those whose activist and theoretical
work is mentioned, many of whom | amileged to count as my friends. My errors of omission and commission,
of course, are solely my own. My deepest thanks are owed to Carter F. Henderson, my partrdiraatbcaith
me of our own small group, the Princeton Center for Alternative Fytimes and also my oldest friend, without
whose support over the past 20 years | could not have grown at all. | remember sociologist Harold D. Lasswell
asking me once at a party in what disciplingtginglto had bee:
act sensibly under the current circumstances of existel

IErvin Laszio, et al.Goak for MankindDutton, New York, 1977, pp. 380
2Symposium published as, George Rohrlich, Edvironmental ManagemerBallinger Press, Cambridge,
Mass., 1976



Part One: The End Of Economics
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Chapter One: Recycling Our Culture

| have confessed that | have never attended college, and that not only amdlyalaschooled but also
unchurched. Instead, my mother taught me her brand of pantheism which, in retrospect, was a fairly useful basis on
which | developed my particular ecological model of reality. | must also note that | am not institutionalized, but
operate as an individual in an institutionalized soéiety least, during my working life. Since, as Bertram Gross
has pointed out, institutions are devices for screening out reality, this gives me a view of society unmediated by
many of the organizatiohéltering devices that color the perceptions of most of my fellow Americans. Lastly, | am
a foreigner and a newly naturalized citizen. Therefore, any relevance that my thoughts might have may lie in these
somewhat detached conditions of my existence.

Let us try to suspend for a brief moment our culkbeeind and gespecific consciousnesses and recognize
ourselves for what we are: a group of humanoids, heir to a particularly lush segment of this blue planet which we
have arbitrarily designated the Unit8thates of America. Now we have celebrated our 200th birthday, it is fitting
that we examine the ideologies, paradigms and myths that have sustained us through the past two centuries of our
growth and development. We need to assess which of them reflieathich is eternal in the human condition, in
our continually evolving interaction with our ecosystem, and which of them have served a transient purpose and
should now be jettisoned as excess baggage, as we continue our journey into our third century.

Ismgest that the first ideology that we need to asses
individualismo: the | egacy of John Locke, which was so
wilderness and forginganation.n t odayo6s overcrowded, urbanized, interd

ideology creates needless conflict and exacerbates loneliness and alienation. John Dickinson, a delegate to the
Continent al Congress, n o t e alelliagsfastftoadestructert, Wherairsdividudls 8 : A pe:t
consider their interests as distinct from those of the public. Such notions are fatal to their country and to

t h e ms éAng moliticaktheorist, Joseph Mazzini, pointed out in 1835 in referring to the adélas French

Revolution, that declarations of humaghts alone would not build a society, since they did not take account of our

social interdependenée.

Similarly, our Declaration of Independence, being a document forged in rebellion, asserts rdividunain
rightsd a historic achievement in social philosophy, and entirely appropriate as a goal for a small new nation of
farmers and entrepreneurs faced with an almost empty continent. But in our complex modern society, individual
rights must now be balaad with the concept of individual responsibilities, and we may also require a Declaration
of Interdependence.

Jonas Salk, in his bookhe Survival of the Wisegtrovides us with some useful imagery which may help set
our current scene of cultural coniis in a useful context. Salk points out that in the lifgcle of any biological
species in a finite environment, growth follows the now typiecal&e. During the first phase of the curve the
behavior pattern is characteristically that of maximizingngh through vigorous competition and ecosystem
colonization and exploitation. As the curve reaches its fulcrum point, a new phase is entered where the past behavior
patterns are no longer rewarded. It is as if the species, like Alice, had gone throloglkitigeglass and, on the
other side, growth gives way to differentiation and maintenance, competition to cooperation, and exploitation of the
ecosystem is transformed into restoration and recycling. The implications for economic theory are devasteting, a
shall see.

This AAlice through the | ooking glassd phenomenon may
politicians, businessmen and other leaders are now viewed by many aware citizens as enadreasf what is
needed: for example, contied attempts at increasing industrial growth, cutting social spending in the federal
budget without questioning military, space, highway building and other expenditures, or trying {feéaf geivate
consumption of materials and enefigyensive goodsyhile admitting that we are facing a new era of capital,
energy and materials scarcity.

Such contradictions are viewed with increasing levels of cognitive dissonance, since in otrichestiaiety,
individuals are learning faster than institutions arelraore open to feedback, while most of our large public and
private institutions operate with teq/ear average timkgs and still focus on goals that may no longer be
appropriate. Their leaders are necessarily programed into the salagsnand the tger the institution the less
flexible and responsive to new demands, and the more insulated its leaders are from apprehending new conditions.

Worse, the higher the institutional level, the greater the level of unreality. For example, while the leaders of
Western nations intoned banalities at the economic conferences in London and earlier at Rambouillet, France, at



another lower level meeting, experts from the same group of countries had talked realistically about the collapse of
Keynesian policies and timew intractabilities of structural inflation and growing scarcities.
Several recent polls in the United States demonstrate this growing lag between the goals and paradigms of our
|l eaders and the average i ndi vi dskalls, Baper Raports, and Opiniooms of ¢ u |
Research all testify to the drastic decline between 1959 and 1973 of confidence in our business institutions (53 per
cent from 75 per cenf)The Gallup Poll found in 1975 that for the first time Americans are realilsticoming to
terms with the prospect that their own futures will be less bright than once imagdiaetResearch found in 1975
that 33 per cent of Americans believe that our capitalistic economic system is now on the decline; 41 per cent
favored makig major changes in our economy and applying policies so far untried and 56 per cent said that they
would support a presidential candidate who favored employetol of U.S. corporatiorfSAnd Opinion Research
found in 1975 that despite recession and pieyment and rising fuel costs, 60 per cent do not believe that we
should cut back on environmental control programs, even if they must pay even highet prices.
Another measure of our cultural shift and the resulting confusion for business leaders &f thpattitudes of
corporate executives conducted by George Cabot Lodge and William F. Mdatira(dBusiness Review,
December 1975). Of these executives, 70 per cent preferred the old ideologies of Lockean individualism, private
property and free eetprise, but 73 per cent acknowledged that, although they preferred these values, they thought
that by 1985 collective models of problem solving would have supplanted them, and, furthermore, 60 per cent
thought that the more collective value orientatioruldde more effective in finding solutioRThe truth is that in a
highly complex, interdependent, technological society, individual freedom, when armed with polluting, disruptive
technologies, now destroys the freedom and amenities of others. Furthystess theorist Todd LaPorte points out,
the market is no |l onger a valid arbiter of choices havi
Indeed, a majority of individuals now share beliefs that untrammeled corporate freedoms allow big business to
run the geernment, export capital and jobs, despoil the environment and waste resources, and as the 1974
Yankelovich study confirms, 66 per cent also believe that inflation is caused by business seeking higher profits.
However, these beliefs have notyetdestrofade r i cansd® faith in private owner shi
reassured by the words of Thomas Jefferson in 1814. i
moneyed corporations, which dare already to challenge our governmenitaiooé strength and bid defiance to the
|l aws of oUr country. o
Luckily, many Americans can still distinguish between the rights to property ownership for the purposes of self
sufficiency and the unlimited rights to accumulate property which may becomessjyarto others, as in the case
of gigantic corporations, which are clearly not private, involve little entrepreneurship, inculcate dependence and
conformity, avoidance of risk and responsibilignd which display a bureaucratic dedication to survivdlgowth
at all costs, whether publicly or privatelyltbo We mi ght r emember Samuel Websterds
monopolies and all kinds and degr é&asdoThompsedefbar ben
warning i n 181%e,withiybu, that bankieg estdblshniemtd areenore dangerous than standing
ar mites. o
And yet we see in Chapters 10 and 17 that the debate
the shackles off t he baekTsdoésndtdiscrimnateshetiveen bigamdsmatl el uded
businesses and voids the real choices and-tsHdénvolved that neither big business nor big government want to
face. The inevitable axiom of complex, industrial societies is that each order of mdagwiitechnological mastery
and managerial contralevitablycalls forth an equal order of magnitude of government coordination and control.
For example, if the nat i onarResthopshrasofpatentmeticinessahd mioadd ust r i es
altering drugs, the FDA will be forced to undertake (with tax dollars) the task of testing them, and vast efforts
mounted by government to combat resulting drddiction and crime.
All this demonstrates the inadequacy of the Cartesian wield which has heldvgay in our minds for 300

years, and which permits us to view the world in ter ms
sectors, goods and services. This view leads us to ignore the link between private profits and the mounting public

costs they engender. It |l eads us to believe that we cal
medicines, and billiod oI | ar i ndustries devoted to pet foods and co

teachers, police, fire arghnitation services in our cities.

We will see how this narrow logic has caused us to-oeard competition while ignoring cooperation and all
the cohesive activities that bind the society together, which we have relegated to the status of unremunerated
activities, to be performed by women. It has caused us to overvalue property rights while undervaluing amenity
rights and to overvalue individual freedom over community needs. Psychologist Robert Ornstein notes that this type
of linear.



sequential, quantitive, reductionist cognition is a function of the left hemisphere of the human brain. The right
brain hemisphere processes information in spatial, simultaneous modes, and is the source of intuitive, imaginative
modes of cognition, such as the great hypsés of science. Both modes of cognition are equally important: the
brilliant intuitive leap of a good hypothesis and the careful processes of its validation or rejection.

Nowhere i s our c ubrdinuGadedian cagnitierr bckakimgdovaster thae ih the Tower of
Babel it has created in academia, where reality has for so long been carved up into neat little disciplinary boxes. The
spontaneous reassertion of rightain cognition, perhaps as an almost biologieaél survival responses i
producing new yearnings for reintegration of head and heart, mind and body, and a rich new yeast of intellectual
insights as well. | am fortunate enough to receive many fascinating papers containing such insights, sent to me by
academics who are trying transcend their original disciplines but whose efforts at new syntheses are rejected by
reductionist journals and suppressed by disciplinary territorial imperatives. They have discovered that not only
academia, but our whole society, is biased in fav@nalysis while punishing equally necessary attempts at
synthesis.

For example, a fascinating book manuscript was sent to me recently by a physician. Dr. C.A. Hilgartner, who
has come to understand, out of his deep knowledge of human physiology, tW&siarn semantic structures, and
indeed traditional mathematics, are flawed by the same nonintegrated, binary, Cartesian worldview. In our semantic
structures this is evidenced in our verb/noun, observer/ observed, subjective/ objective speech conwv@ntions,

Wer ner Heisenbergds Uncertainty Principle in physics h:
same fatal flaw of subjective/objective dichotomizing, evidenced in the operant (subjective) symbols: + (plus),
(minus), x (multiply and U(divide), and the number symbols (objects) which are passively maniptiated.

Such crude intellectual conventions can no longer map the seamless, interacting totality of which we humans
and our perceptions are a part. Taxonomy and method can becomerthedf thought, and our greatest
intellectuals present us with paradoxes: whether a Heisenberg in physics, a Kurt Godel in mathematics, or a
Nicholas GeorgeseRoegen or an Oskar Morgenstern in economics. Such genuine intellectuals take the methods
and layical constructs of a discipline and lead its hapless practitioners up the primrose path of impeccable adherence
to these existing paradigms, and then zap them with the limits to their application and recognition of the abyss
beyond.

The ferment Heisenberused in physics is now leading to new efforts by Wheeler, Everett, Capra and Wigner
and a host of audacious young physicists to write the observer back into the égaatioverdue recognition in the
most basic of the nh alsetse, realityiisavhatvee pay atterstion to. In fact, the hureanoyjd r e a
is a perceiving/ differentiating device of limited range whose focus inevitably distorts the visioning of the totality.
Indeed, perhaps original sin is nothing more than differentiatungpfowhich grows individuation and the hubristic
concept of free will which causes us such communal grief. Out of more holistic insights we may discover a different

view of probability theory, rooted i nrednlimeasuresdoér st andi n
human ignorance. While the recognition of peripheral vi
| eap, perhaps we may al so embrace the possibility that

payingattentionto them, as the manworlds-interpretation in quantum physics suggests.
Not only is the Cartesian paradigm bankrupt, but it is not an exaggeration to assert that our culture itself is
collapsing, as have so many others before. In spite ofréad gsychic pain of such collapse of a major belief
system, there is a yiyang rebirth ready to flower. As Thomas Kuhn points out irSliigcture of Scientific
Revolutionsa major paradigm shift leads to a major cultural shifile see heroic effort® reintegrate perceptions
in the struggle to create more holistic research methods and models, embracing more variables. The most
i maginative researchers all complain of experiencing Al
insights ad consequent realization of the arbitrariness of human categorization schemes. We see these new
problems emerging in efforts to develop methods for environmangect statements and technology assessment.
Ironically, the usual rationale for decision meké& purchase such research is to reduce uncertainty. N ow such
new, inclusive forms of research onhcreaseuncertainty for the poor administrator or execudivapecifying more
carefully what is still not known. Thus decision making in centralized gmeratic institutions is becoming more
pal sied and inept, while delay is excoriated by those
holistic awareness are relieved that the megamachine is slowing down a little, believing thsioih ceakers now
obviously do not know what they are doing, then at least it is well that they do it more slowly. The existential
problem of the bureaucrat or admi ni sdowhantooergetdiimotreuch con:
officeinte morning?0o It is i mpossi bl e nottocomatothetoffite,cortmdiops el f t
out and reassess oneds existence, and whether oneds | i
The most aware and sensitive among us are alreagyt bywasuch personal doubts, or identity loss, feelings of
meaninglessness in their careers and even a sense of moral schizophrenia as they become aware of the social costs



their institutional activities engender. Management people and scientificallydaiofessionals are caught in

many such role conflicts and are questioning their allegiance to the goals of their employers. Everywhere | go in this
country, such questions abound: AAmM | goi ngulturettaane, or
is insane, and that their seemingly private perceptions of the dissonance are shared by millions of aware Americans.

But political and corporate leaders who will sometimes privately admit that they share such doubts about our
goalsandvaluemai nt ain the conspiracy of silence, reasoning: f
constituents?0 Political change is possible only when
confirmed as a new social reality. When a critical nissdtained, the political process begins and eventually
ratifies the cultural change which has taken place. | have had the good fortune to be intimately involved in such
processes, in the development of ecological consciousness since the early sikiiegromving manifestation of
female social wisdom, and in the growth of the movement for corporate accountability. Thus, the most vital function
of social movements is as psychological support structures for developing value shifts that enable a adeipty t
peacefully to new conditions.

The rise of citizen movements for peace, social, racial and sexual equality, consumer and environmental
protection are grounded in the knowledge that information is the basic currency of political decisions. They seek
with their public interest research efforts to restructure information, politicize its modulation and amplification
channels and create new social awareness and insight that may lead to political and cultural change. They have
successfully politicized thsciences and the professions and shown the extent to which most research is
commissioned as ammunition for political manipulation. Economics, our reigning sophistry, has been revealed as
normative to its core and, happily, dares not continue to paradscanéfic discipline. Such words, formerly
unchall enged, as fiprogress, o0 Aefficiency, o Aproducti vi
symbols and the destruction and refashioning of the language. As the paradigm shifts occuhatetrssedo not
necessarily create new information, but repattern existing information so as to render it more elegant, explanatory
and efficient.

New concepobantisdpage now a prerequisite. The i mage of
from space, the blue planet, is the most useful and widely available, since it transcends the problem of illiteracy.

Another image which is becoming more important to me as | struggle with the vision of a decentralized,
communitarian society based on humaorganic technology which witiotrecreate factionalism and parochial
viewpoints is the image of the hologram. Vastly increased communications may be a key to achieving this vision.
The image of the hologram is that of an information system where bit@yntains the program of the whole. It is

a key metaphor for our timé.

A political system based on this model might at | ast
wither away. Since people (analogous to the bits in a hologramlweaue incorporated into their individual
consciousnesses an understanding of the whole system, i.e., the mental image of the blue planet and all it represents,
socially appropriate behavior would be internalized, without the need for external cofiblpetsons were so
Aprogramed, 06 they would instantly visualize the extend
delayed or displaced. At last we might recreate on a planetary scale the social sanction system of the medieval or
tribal village where aggressive actions brought swift feedback and retribution. Certainly our fractionated, disordered
consciousnesses must somehow be harmonized if we are to survive, since they are the basic source of conflicts and
tensions that we objectify lpompulsively manipulating each other and retooling our environment, rather than
retooling ourselves.

Yet much of this retooling of ourselves is proceeding. Some manifestations are very strange, in the flight into
new cults, religions and conversion expaies. Much is pragmatic, such as the safety nets being devised by
net works of people to help each other through the i den:
institutions and groups testing their capabilities anew in attempting gse#ftsufficiency and group coherence.

Naturally, most of this new learning is occurring outside existing structures although much is how occurring within
old institutions as individuals try to stretch their constraints.

Not surprisingly, during such a ped of cultural experimentation, academic institutions, the custodians of the
old culture, are particularly suspect. In a rich, mediturated society, education is bound to move away from old
forms and becomes an individual and shgatiup enterprise, vére the whole society and all its dimensions of
experience are used as one vast, metaphysical university. Meanwhile, the ferment within academia is beginning to
produce fragile flowers in the form of interdisciplinary programs and other experimentseddram within by
courageous individuals with new visions. The pressures are also coming from without, due to the changing
perceptions of our citizens, and are part of the necessary questioning of all authority figures intoning old platitudes,
and the vitaridiculing of the inadequate formulations of our fragmerdistiplines. However painfully, academic



hypocrisies, territorial jealousies, intellectual and
free obj ect i esiandpther myths, misteconsnce tebe exposed.

Only in this way can our citizens continue to learn the big lessons: how the consent of the governed is too often
engineered by impounding and distorting information; how intellectuals have too often ktbesseevants of the
powerful and help control the allocation of resources by mystification; how professionals corner the market on
specific knowledge in order to maximize their income and influence; how business leaders manipulate preferences
and culturahorms through advertising and endowments, and how political leaders too often govern by capitalizing
on ignorance.

Citizen movements are a good measure of the extent to which such insights are now illuminating the
perceptions and behavior of Americans. ¥hepresent in a real sense, social learning and are, | judge, much more
effective than any formal, passive programs of adult education. On another level they constitute vital feedback to our
body politic about the deficiencies of all our linear, Cartepialities, because they spontaneously organize around
all of the diseconomies, diervices and diamenities which such policies create as unanticipated, secded
consequences.

All of this bad news being trumpeted by lekanpopular messengers suat Ralph Nader, Betty Friedan,

Cesar Chavez, Gloria Steinem, Jesse Jackson, Margaret Mead, David Brower, Paul Ehrlich, Lester Brown, Jay

Forrester and other activists like myself is now needed to draw attention to the mounting social costs of our current

linear preoccupation with maximizing industrial growth as measured by the Gross National Product (GNP) which,
incomprehensiblyaddsthese social costs as positive contributions to production and wealth. As Ralph Nader has
said, fAEvery tmomeé |Itehearceciidenan tehiet GNP goes up. o0 Similar
growth: the cleaning up after the wastes of production and consumption, the maintaining of adequate supplies of

clean air and water, the caring for the increasing numbédmgroén casualties of massive incomprehensible

technology and inhumanly scaled organizations, the mediating of conflicts, the

controlling of crime, addictioand ot her pathol ogy and generalldy maintai
all are counted in th&NP as positive production.

We will explore how these soctabst components of the GNP are now the only part that is rising, and that we
now may have reached the point in our society of an evolutionaideesdc, which | have described Bise Entropy
State.In such a society, due to its unmodelable, unmanageable complexity and interdependence, social costs begin
rising exponentially and exceed actual production. Such a society has already drifted to a soft landing in a steady
state, but its still risin@NP and increasing rates of inflation mask its declining condition.

As a modest start, | suggest that if only one paradigm change could be instituted by legislative decree, it should
be the institution of a crash program of researching and documentiedldgraintly visible and quantifiable social
costs. As | have suggested to the staff of the Joint Economic Committee, we should then start buildirgassocial
model of the U.S. economy in much the same style that Jay Forrester has constructed hissgnosefol models
for the Club of Rome. Such a soe@ist model of the U.S. economy would provide us with a mimage of the
GNP, and would be no more difficult to develop than those for the Club of Rome. One could look at our economy
by industrial setors and begin stating relationships between these private sectors and the mounting social costs they
are engendering in the fApublicd sector.

For example, it is fairly easy to assign to tobacco companies a reasonable portion of the medical costs
associatéd with lung and respiratory ailments, as well as the costs of absenteeism. Similarly, reasonable calculations
can be made as to the portion of the social costs of alcoholism and charge these to the distillers, or the costs not born
by the producers and caummers of polyvinyl chloride or aerosol containers but now suspected to be mounting
sharply. Much of these efforts to document social costs have been accomplished by citizen groups, such as the
Council on Economic Priorities, on whose board | serve, widchpioneered the careful comparative analysis of
corporate social performance in areas such as environmental protection, consumer and minority rights and military
contractorsand their foreign operatiortéWe will have to start paying economists to dolsstudies, since there is
no market incentive for collecting such data.

Once social cost data begin to accumulate, they will eventually find their way into GNP calculations.

Meanwhile, we might take a leaf from the Japanese, who have already beguhk tieafsrmulating their GNP to

a new indicator. Net National Welfare, which will deduct these social costs. Another needed change will be to value
housework, volunteer work and leisure time, which GNP ignores, and to stop treating money spent on education
thrown down a rathole rather than as an investment in vital human resources. As physical resources become even
scarcer, investing in human resources may prove to be our best strategy. Increasing the skills and knowledge, and
hopefully even wisdom, ofwr citizens is one form of growth not limited by the dismal laws of physics, and its
exponential growth might be our best chance of survival.



At an even deeper level, many now understand that we are rapidly exhausting the limits of empty technique and
ourdominant modes of instrumental rationality and materialism. There is now a new hope that the fruitless dialectic
between capitalism and communism will be exposed as irrelevant, since both systems are based on materialism,
technique and narrow rationalisithe two dominant societies representing theseasled opposing value systems,
the U.S. and the U.S.S.R., are beginning to appear rather similar in their major contours: both are dedicated to
industrial growth and technology with increasing centralismtamdaucratic control, whether their chief institutions
are nominally designated private (as in the case of multinational corporations) or public. There is, in effect, little to
choose between centrally planned, bureaucratic socialist economies andiegingreaucratic state capitalism
of the U.S. and other Western economies. Both neocl assi
values, morals, art and consciousness to dependent status. While Marxists view such froth as merely the
superfructure on a materialistic base, neoclassical economics relegates this aspect of human existence to the limbo
of the private and unquantifiable, and therefore merely ignores it.

But the spiritual and emotional dimensions of humans will not be deniedveante now witnessing what
might be viewed in Freudian terms as the return of the repressed on a societal scale. The human soul is determined
to find meaning and cannot live by bread alone. The predominantly Cartesian, masdatited, objective stylesi
now too | imited a plane for the expressiwhsdbmouri snew |
coming to our rescue in the spontaneous growth of new organizational forms, networks, rap groups, cooperatives
and all the other manifestationtbe human potential movement.

In Part Two, | hope to show that this same badydom is visible in the growing opposition to massive; big
bang, capitalntensive technology which only serves to concentrate power, wealth and knowledge in fewer and
fewer tands, at the expense of making most of us more stupid, more dependent and poorer. It is manifest in the
turning away from the charade of national politics, with its vast abstractions based on statistical idiocies, which
hypnotize bureaucrats and politicgimto the seldelusion that people are white rats, and that their mass
mani pul ation can be accompl i s hed-wsdomisoparatisgttapeekest of t he
obfuscation of the issues by intellectual mercenaries. The social costsefonomic system have now risen above
the threshold of sensory awareness: we smell the dirty air and water, see the waste and pollution, hear the rising
noise levels and sense the growing social disorder and breakdown.

All this is leading to spontanesefforts to create alternative futures and decentralize our society and its
technological means. Organic change is now emanating from small groups at the local level and from reassertions of
state and regional initiatives. Similar movements are afootiinde, as the Scottish and the Welsh demand relief
from the domination of London, while the Basques, Catalans, Ukrainians and other ethnic groups fight for greater
self determination. This need to redress esentralization is manifesting itself in densnfor greater citizen
participation in science policy and in the decision making of corporations alike. The divine right of property is
increasingly viewed as being as oppressive as was the divine right of kings. Demands for worker contrel and self
managenent are growing in this country as well as in Europe.

Lastly, we in the United States are developing a mor e
in the world. Hubristic, machismo nationalism is crumbling as we sample the psycHimrstm@re for us when we
relinquish efforts to police the world and to keep up with the Joneses. As far back as 1937, psychologist Karen
Horney cited the pressures on Americans of their industrial, competitive, materialistic society. She noted that three
basic value conflicts had arisen: aggressiveness grown so pronounced that it could no longer be reconciled with
Christian brotherhood; desire for material goods so vigorously stimulated that it can never be satisfied; and
expectations of untrammeled fre@dsoaring so high that they cannot be squared with the multitudes of restrictions
and responsibilities that confine us all. And as we begin to deal with the external and legitimate demands for a new
economic world order, we are beginning to realize thainganow created a globally interdependent economy, we
must develop the fisoftwared to operate it cooperativel

The new interest in searching for extraterrestrial life is a psychological improvisation we have fashioned to
assist us in our new survival ques well as a legitimate subject of scientific enquiry. Likewise, the new
explorations of power of the human mind are a survival tool to help us project ourselves out of modes of thinking
and being that are now evolutionarily blocked. The dialectics $laifted to the higher system levels of the
planetary and the interplanetary. Perhaps another useful image is that of this planet as a gigantic Skinner box, with
all the positive and negative reinforcers programed in for us. If we learn how to operate sghitll be rewarded by
survival; if not, the planet will simply return to an equilibrium state by eliminating us. The linear extensions of the
old instrument al rationality are manifested in the spa:
others. The metaphysical mode is now represented by the new explorations of mental and spiritual dimensions in the
writings of Theodore Roszak and William Irwin Thompsamnd the quest for cosmic awareness, rather than
physical travel in tiflizzie spaceships.
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After 300 years of fAenlightenment, o we are dealing re
consciousness capable of wandering in time and space among planets, solar systems and

gal axies, but trapped i n oghobcheainicalsovbichpvitl dissmdgrabefinasewf ew dol
short years. Death: in our frantic efforts to deny it,
other and the world around us. We commission endless research to rationalize ohopesrsnd desires and to
shield ourselves from the knowledge of what we must do. As Ernest Becker makes soézaalinf Deathwe
do not need any more research; we know what we mu$t coVe have always known what we must do: face
ourselves, acqe death and our existential agony and leardivioin daily awareness ardklightin the mystery and
wonder of our consciousness and the cosmos.

1 Voices of the AmericaneRolution, The Peoples Bicentennial Commission (Bantam Books, 1975), p. 147

2Manas.Vol. XXVIII, No. 46 (Nov. 1975), p. 1

3Bilderberg Meetings, Cesme Conference2B5April, 1975, Cesme, Turkey

“Bell MagazingJan:Feb. 1975), p. 10

SNew York Timeg6 Od¢., 1975, p. 1

5The ProgressiveQct. 1975, p. 13

“Opinion Research Corporation, Report to Management (Princeton, N.J.: August, 1975)

8George Cabot Lodge and William F. Mar t iHarvardB0Osiness BeviefPee.19y5)i n 1985: Busi n
°Todd LaPorteQrganized Social Complexif?rinceton, N.J.: Princeton University Press, 1975), p. 19

yvoices of the American Revolution, op. @it. 151, 154.

bid., p. 153
12bid.
BC. A. Hilgartner, M.D., AThMaMeéthdapull it hlee Makl®®8s)s of Western

“Thomas KuhnThe Structure of Scientific Revolutions (VimversiX@hicago Press, 1962)
15See for example, Iztak BentdStalking the Wild Penduluri.P. Dutton, 1977
16The Council on Economic Priorities, 84 Fifth Avenue, NewRydl.Y. 10011 (publications list available on request)
17See for example, Theodore Ros2dkyere the Wasteland En(3oubleday, 1972), and William Irwin Thompsakt the Edge of History
(Harpet& Row, 1971)
18Ernest BeckerThe Denial of DeatlFree Pres, 1975) (paperback edition)
Reprinted fronlLiberal Educationthe Bulletin of the Association of American Colleges, May, 1976.
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Chapter Two: The Exhaustion of Economic Logic

The first part of this book zeros in on economics, a pseigtusE whose inappropriate concepts, language and
methods are now impeding the needed public debate athadis valuable under changing conditions.

We are already encountering 8 walaheddofaadiudl depletiorcoé pt ual Al i
spedfic material resources. Our conceptual crisis involves the limitations of economics in mapping the immense
structural changes that have characterized the technological developments of industrialization since its beginnings in
18th-century England, as defzed by Adam Smith in his masterful opie Enquiry into the Nature and Causes of
the Wealth of Nationd,776. His equilibrium model of supply and demand still underlies our economic policy
making. Meanwhile, the ideas of John Maynard Keynes iGhiserd Theory of Employment, Interest and Money,
published in 1936, have been misunderstood, as we shall
economists, who tinker endlessly with our disequilibrium economy, while still visualizing it aisl agftjuilibrium
system which can be managed with the simple hydraulics of aggregate supply and demand. Their obsolete
conceptual models now map a vanished system, monitor the wrong variables, generating many statistical illusions.
All mature industrial eenomies are in a process of transition from their maximizing of material production,
consumption and fAthroughput, 06 based on nonrenewable re:
throughput, more recycling and product durability and the usenafwable resources, and managed for sustained
yield productivity. Therefore, our most urgent task is to remap our economy, account for its structural evolution and
redesign our models and indicator s mo tioaisthaithiataskier dance
interdisciplinary, and, given the lag in economics, insights from other disciplines such as general systems theory,
thermodynamics, game theory, biology, anthropology and psychology, must now be called upon by all economic
policy units in government. Economics is not a science, and economic policy is now too important to be left to the
economists.

Vain efforts to restimulate the economies of the U.S., West Europe, Canada and Japan are failing.gébe stop
floating exchangeraterist i t uted in 1973 to shore up the worldés fir
countriesdéd economists in their respective confusion, a |l
rates and declining growth of world trade, from2%o rate in 1976 t&%in 1977.Business Weethoted recently
that the only alternative to floating rates would seem to be a total breakup of the world economy, with nations hiding
behind protectionist policies not seen since the 1930s. The nature wdtsérial revolution has been its growing
structure and organizational, technological stadeu | mi nat i n g -girdlingtmultreatjodakentgrprieed e
and interlinked trading nations. The logic of this industrial system is now exhausted.

A sure sympim of conceptual crisis in any discipline is the proliferation of apparent paradoxes. Today,
paradoxes abound, in economics.

I The paradox that advancing technological innovation in a free society systematically destroys the
conditions required for free markets to function, and destroys the conditions required for voters in a democratic
society to master sufficient technicafdmrmation to exercise welhformed votes. The inherent complexities of
some advanced technologiesy.,nuclear power, cannot be fully mastered by Senators, Congresspeople, or even the
President, let alone the average voter. Therefore, such techndleg@senherentlytotalitarian. Worse, their very
scale requires social investment and taxpayer subsidies at the same time as it precludes full participation and
representation in the direction of technological innovation.

I The paradox that in mature, indiial societies with highly complex technologies, frearket,laissezfaire
policies become unworkable, while (at the same time that this pihaiee system is eroding) we have not yet
devised publiechoice systems adequate to manage the complexihawe created, and we clearly have not yet
learned how to plan. Facing this paradox squarely will be necessary before we can proceed with the task of devising
a AThird Way. o

I Paradoxes in economics are now signaling the collapse of its traditional moaetao$hglaring of these
anomalies is the Phillips Curve formulation of a supposed-#deetween unemployment and inflation. At the
recent London summit meeting, leaders of the industrial democracies at last faced up to the need for new
approaches. Isinow possible to prove that the Phillips Curve is inoperative and that there are many other sources of
inflation beyond wage costs. In fact two new sources of inflation are now best understood from beyond the
disciplinary view of economics, as we shaBdaliss.

The first arises from the unmodelable, unmanageable levels of complexity of our society and the soaring
unanticipated social costs it is now generating and which culminate in a metaleveliftiaeisveen specialization
and division of labor, on thene hand, and the soaring social costs and general transaction costs of maintaining
coordination, on the other. Rather than the much vaunt
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syndrome in Chapter 5 as didédtestiarg knbwledgbgsedSdermitesector Belher e t h
envisions is really not kiosg mercd otrhan the growing fAsoci

The second new source of inflation, described in Chapter 9, is rooted in our declining resource base and the
worsening populationésource ratio on the planet. We must now cycle ever more capital back into the process of
extracting energy and raw materials from ever more degraded and inaccessible resource deposits, with ever
declining net yields. The theory of continual substitutmoveroptimistic and does not deal with simultaneous
rates of depletion across a whole range of resources, thus reducing substitution options. This type of declining
productivity is beginning to mani f dieseffectthraughltht as a ficapi
economy. Since it also involves declining productivity of energy, it is better modeled using thermodynamics and
netenergy analyses rather than traditional economics. These problems underscore the inadequacy of our measurer of
Apruad i vity, o which usually i 4noumdrhaborproduetigity Wemgneedut put pe
measures of capital productivity and energy productivity to correct this overemphasis on labor productivity and
pervasive drift to excessive capitalénsity that it, together with tax credits for capital investments, has created. We
must now corroborate with new indicators the overuse of capital and energy that our old statistics and policies still
encourage and subsidize, as well as the rising effigiehlabor in hundreds of processes, which is still masked by
linear projections of past labor costs relative to past cheap energy and resource inputs.

I The paradox of greater micedfficiency in production, but less social efficiency and indiviez@isumer
efficiency, now is | eading to widespread soci al ali enat
criteria, since efficiency is a meaningless, subjective concept unless time horizons and system levels are specified.

Figure 1 is offerd as a corrected model of efficiency, where such coordinates are provided to clarify efficiency

criteria. Similarly, the term fiephemeralization, 0 or f:q
criteria. The essence of the matter in bothmes i s AEf fi ci ency for whom?0 For exa
be the goal of increases in Aproductivity, o but it cani

productivity will be shared on an avergger capitabasis, norhat the inevitable costs and dislocations incurred will
burden us all fairly.

Furthermore, we now need an additional Aproductivitycd
examines specific production processes using the-fatoatuctivity measwe and thus demonstrates spectacular
productivity increases per worker in sudpital andenergyintensiveprocesses, while overlooking that many
workers are shaken out of the bottom and join the ranks of the strucumaltyployed, whil¢heir productivity
falls to below zero, and they show up on the social cost side of the economy as welfare recipients. Another
important example of our curiously inaccurate view is that we do not bother to assign economic value to work
performed by volunteers or in hotmdds, and yet according to economist Scott Burns in his bdéake, Inc.the
total amount of work done by men and women in the household, would equal, in monetary terms, the entire amount
paid out in wages and salaries by every corporation in the U.S.
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The paradox of increasing production and economic growth coexisting with structural unemployment and a
significant and stubborn proportion ofir population below the poverty line. This paradox relates to the obsolete
modeling of the production process as if individual input factors (capital, land, labor) could be specifically related to
their proportional share of output, and thus yield anailje formula for distributing the fruits of production. Yet in
a technologically complex society, production becomes a similarly complex, social process, where such neat casual
relationships of inputs and outputs can no longer be established, and thgielfbno clear formula for fair
distribution. Therefore, not only are our models inadequate for analyzing the relative productivity of the various
factors of production, but they are no longer useful in determining equitable private distributiondesigimng
public- sectortransfer programs, or in assessing technological development and public works projects by traditional
cost/benefit techniques of averaging costs and benefits per capita.

In the intervening decade since structural unemployment amktbre poverty were first addressed by the
President6s Commi ssion of Automation, Employment and E
conceptually in remapping our society. In hindsight, we can see two erroneous assumptions made by the
Comnission: it confirmed that although automation and the drift to cajpitahsity did create structural

unempl oyment, it assumed that essentially fAperfecto | al

and that any workers who remained unesypt would be absorbed by a continually growing economy. Today, we

are | ess sanguine as we try to address the new worl dwi
Todaybés choices are no |l onger the simple chwodi ces of Yy

graver human risks than ever before. These new-triidénvolve not simple choices between energy options of
coal, solar or nuclear, between transportation options of autos and massdrdrain the usual menu of public and
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private goods and sepés. These metalevel trad#s involve choices between the societal specialization and

division of laborversusits social and transaction costs; between centralization and decentralization of production
and population; between capital and energgnsity versus labeintensity with a much more complex reckoning of
externalities and societal impacts. Since rationality now dictates that we conserve our scarce and costly capital and
natural resources, we must now fully utilize our human resources. Weunusiireconomy on a leaner mixture of
capital and a richer mixture of labor. | shall explore all these issues in Part One.

Such a resoureeonserving, fulemployment, less inflationary economy would, of course, be an
environmentally benign economy alsdélnew choices we are now called upon to make consciously in our own
generation, are usually made by other biological species through eons of evolution and genetic changes.

As in genetics, timing is all: if adaptation to change is too rapid, this mayralgdapt us for the subsequent
changes we must face. The imminent paradox is that nothing fails like success. We may have exhausted the
evolutionary potential in our GNReasured industrialization path, and the next adaptation will be in a new
dimension ér which new measuring rods will be needed. Perhaps now is the time to recognize that the real factors
of production are energy, matter and knowledge, and that the output is human beings.

Based on invited testimony before the Joint Economic Committéle B3hgress, Washington, D.C., Nov. 18,
1976.
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Chapter Three: The Finite Pie: The Limits of Traditional

Economics in Making Resource Decisions

Today the discipline of economics and its practice as the basic tool used in allocating resources is being
chalenged on many fronts, by scientists from other disciplines and by an increasingly skeptical public. The current
mismanagement of our economy calls into question the basic concepts of neoclassical economics and later
Keynesian variations. | shall reviewetiproblems encountered in economics, now clearly a subsystem discipline,
which has been expanded in a vain attempt to embrace phenomena which its concepts are inadequate to explain. By
and large, most economists have tended to ignore those social amchemrital variables that do not fit into their
theoretical models, such as questions concerning the distribution of wealth and income which is too often accepted
ocbnsbheefdr ae

as a

gi ven,

i ssues. filn
objective of economic growth aseasured by rises in Gross National Product. It is usually recognized today that
high rates of growth do not guarantee the easing of urgent social and human problems. Indeed, in many countries
high growth rates have been accompanied by increasing unempipyisieg disparities in income, both between
regions,
Growth and Social Equity in Developing Countriespnomists Irma Adelman and Cynthia Taft M&reached
essentially the same conclusion.
All these new issues challenge prevailing economic policies in most industrial countries. How economists
address these issues will determine their future usefulness, and whether the current drift towantt irreleva
reductioni sm

groups and

variables, whether the behavior of oil sheiks, multinationals or ecosystems, into their models.

or

Chi

t he

ways in
distorted by the wielding of institutional power, by the manipulation of information, by the-spesd
technological change and by those human needs that lie beyond the marketplace. Economics and its modern tools,
such as the cost/ bditeanalysis, have now begun to obscure social and moral choices and prevent a vital, new,
national debate about what is valuable. Today, business cycles themselves are created by economists, rather than the
market, as they alternately inflate and deftaeconomy. Such aggregate demand management cannot address the
structural problems of our complex, mature economy, where only vestiges of such free markets remain.

There are, of course, some economists, notably, Kefwitlling, Kenneth Galbraith, Gunnilyrdal, Barbara
Ward, Robert Heilbroner, Adolph Lowe, Gardner Means and Nicholas GeorBesger and others, who have
kept such questions alive. However, the anomalies economists cannot address are now painfully visible, whether in
global inflation, pdlution or the unwanted sideffects of economic development, such as social disruption,
cancerous urbanization, soaring infrastructure costs, unemployment addtrbution of income and wealth.
Indeed, many Third World nations now question the adilitsilof trying to imitate the capitaintensive
development of the West, as typified by Walt W. Rostowhe Stages of Economic Growilany are now looking
to China as a more viable model, because its {attensive system uses the human resourcesthatbundant in
all countries, and does not require the surrender of national autonomy, which often becomes the price of foreign
capital. The
be optimised in relation to others, such as decentralized population, domestic production, discouragement of elitism
and equalizing income distribution. Obviously this kind of economy, which substitutes exhortation for incentives,
and utilizes the energy of itsva people in mutual nemechanized service to each other, is a pragmatic response to
the lack of capital to seed economic growth any other way; but it must also result in a resossrging, and
therefore more environmentalbenign economy than a cagditintensive one.

Much of the new questioning of the goals of economic development has fallen intehtighieg of the
communism versus capitalism dialectics of the last century. The Chinese denounce capitalism as the root of
environmental problems. Thé S.S.R. after initially taking the same position, has now acknowledged its own
environmental problems and collaborates with the U.S. on the bilateral committee now set up to explore solutions to
these mutual problems. Many reject dogmatic environmergahzents against capitalism and point to government
directed investments in many centrally planned economies, such as power generation, steel and auto production and
many extractive industries which create problems in the same way that they do in tastdtiags. Furthermore,
many less developed countries without noticeably capitalist leanings, proclaim their willingness to capitalize their
relatively clean environments in their understandable drive for economic growth. However, tfemmyg Founex
Report prepared by experts from developing countries for the 1972 U.N. Environment Conference raised the newer
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risks, costs and benefits within various contexts of spaddime, the availability of land, material and human

resources, as well as the mix of public and private de
are shaped, articulated and implemented with sufficient general satisfaction to d@s#eant at manageable
proportions. Under such a gener al description of most |

relative value weightings between individual autonomy and societal goals, and the various centralized and

decentralizedonfigurations of power they produce. Many industrial nations in the West have opted for a greater

degree of reliance on market mechanisms of allocation, on the assumption that they optimize individual autonomy

while approximating shared societal goalsh@tindustrial nations have followed the lead of the U.S.S.R. and prefer

centralized political mechanisms for resource allocation, on the assumption that overall social goals are optimized

which simultaneouslgpproximatendividual needs. However, the tdargest, most advanced models of these two

differing valuesystems, the U.S. and the U.S.S.R., are beginning to appear very similar in several of their major

contours, for example, in their dedication to ecologicaltassessed growth, technological daieism and their

increased dominance by bureaucracies, whether officiall
A brief comparison of the environmental merits of these two major resource allocating systems is necessary

because there are increasing convidiamong resource economists and thermodynamicists that environmental

degradation is an index of an economydés ineff-iciency i/

oriented economies contend that overall efficiency and general welfaledmproved by shifting resources from

the private to the public sectors of an economy. John Kenneth Galbraith, in hi§hedkfluent Societyocused

widespread attention on the public amenity problems developing in the U.S. through overreliarackain

mechani sms to allocate resources. We now see in many o

consumption by an affluent stratum produces the excessive resource consumption, depletion, waste, obsolescence

and pollution which Galbraith had de#ed. He pinpointed the role of advertising in overheating such consumption

in order to keep expanding the private sector production of goods on which the major reliance for employment had

come to rest. Other critics in the 1960s offered solutions $aptinichasing power dilemma, such as Robert

Theobald, Milton Friedman and James Tobin, who proposed new distribution devices to guarantee minimum

incomes to satisfy more basic unmet needs, and to prevent these distortions in production patterns. Theobald

accurately predicted that advanced, technological economies would be socially unstable and inflationary, because

consumption must be continually increased, while capitahsive production would require less and less labor

input. While many service indugts have grown to take up some of the slack, taseymployment and

simultaneous inflation are our two most serious probl el

as the Phillips Curve, which postulates almoger operative tradeoff heten these two curses of mature, industrial

economies. The issue of whether a technologieadlyanced economy produces both structural unemployment and

structural inflation has finally surfaced, after its successful submergence by Keynesians andi¢hesirgigjeneral

stimulation through tax cuts, easing credit, incentives for capital investment, and retraining programs for

Aunempl oyableso in the hope that if skills were increa:
Such anomalies must now be vigorouslpaed, especially since capital itself is now in short supply and many

of our most pressing needs lie in the public sector. Markiehted economies cannot deal effectively with these

needs until potential consumers of these public goods and servicegagghemselves politically, and develop

sufficient power to shift publ i c f utnadsg, education healthdaeer pi nni |

parks, and watetreatment facilities, as well as loiigrm investments to research and depelonpolluting,

renewable energy sources, such as solar and wind power. Not to be overlooked when massive public works projects

are proposed to cure our recessions, all these public sector goods, services and investments create vital, rather than

makework jobs. Not only does oveeliance on private production and consumption of material goods

unnecessarily waste resources, but it cannot be relied upon as a major source of employment in an advanced

economy without other strategies to distribute purchgsivger. In addition, Kenneth Boulding has pointed out that

economic welfare constitutessing,rather tharusing upresources; the enjoyment of the stock of wealth, rather than

the throughput of production, consumption and waste. Market economies, withntipdhasis on private property

rights, encourage such accelerated throughput, because they assume that ownership confers the right to use up,

rather than merely use resources.
However, the more centrallylanned economies seem to exhibit similar rangenafonmental problems, not

caused by market decisions, but by bureaucratic ignorance or deliberate central decision making that sacrifices the

environment to economic goals. addition, socialistic economies have other problems uniquely their own,

parc ul arl'y in finding incéntifvéeésmmote tbrsubsnhgtubaenfdpl

and reduce the need for costly unpopular bureaucratic regulation. Indeed, in Eastern Europe and the U.S.S.R. we

now see the ageld human mtive of profit slipping in again through the back door, whether as individual

productivity rewards, workersé councils or in the form
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technological societies, programed by whatever set of econasucgtions, all suffer from bureaucratic giantism,
technological determinism, human alienation and environmental degradation. Marxian, socialistic and-Stjdstern
utopias all rely heavily on technological abundance, seemingly unconstrained by retpleten.

The new convergence in advanced economics of problems of inflation, pollution, redeptegon together
with human alienation, unemployment and maldistribution, is forcing new assessments of our almost subconscious
labororiented theories of Wae. Such an anthropocentric emphasis on our own human inputs to value is
understandable. All economic activity is human, and it is to be expected that economic policy discussions in
democratic societies stress livetothe dbjectivie rolp of tandf resoutcdsandp r o d u «
capital in determining value. Indeed, in the early stages of the industrial revolution, the role of these objective
factors was limited, compared with the vast amounts of human toil required to producedit@smidarx went so
far as to attribute virtually all value in commaodities to the labor factor. Although as technology advanced,
economists have assigned increasing weighting to land and capital factors of production, their orientation toward
laborinputs o0 value is illustrated by-hpersiostedt ilaboof pcouda
though this latter term most often refers to additiaaglital placed at the disposal of the worker.

This emphasis on labor inputs to value, eveadwanced, capitaintensive economies, became politically
necessary to mask the fact that jobs were becoming a distribution device of major proportions. For example, in their
current plight many industries use as a rationale for federal assistanceinptithary function as supplying
needed goods, but that of providing jobs. If we were to acknowledge tmainiy highlyautomated industrieSince
the planetés resources are finite and its ppatancesses ar
which states that matter can neither be created or destroyed, and the 2nd Law, the Entropy Law of gradual
disordering and decay, the basic requirements of economies operating as subsystems within it must eventually be
st esadayt e 0 e c acconstantlyenaintainedistodks of people and physical resources. If economic growth
of material wealth must be constrained at some point in time, however distant, then human development must find
another dimension. Luckily, knowledge development and, hdipefuisdom is unfettered by the dismal laws of
physics and is still wide open for evolutionary progress. A ststatg economy can no longer rely on employment
in the production of energy and resource intensive goods as its major distribution devicestgear its
production and distribution strategies to a sustaiieldl system based on renewable resources. Its theories of value
must embrace the subjective, changing goals of people, the role of information and human knowledge and the limits
of the hysical resources of the planet and its daily energy income from the sun. The issues raised by the Club of
Rome concerning the ecological and psychological limits to growth will require a major paradigm change in
economics, as we reexamine such conceplisas of i t , 0 fiproductivity, o fAefficienc

I

Aprogress. o None of these concepts has any meaning unl
space and time horizons clearly specified. We must know the answecsbosiqque st i ons as fAprofit
fefficiency at what system |l evel ?20; fAmaximizing in wha:

multiple crises of suboptimization that their fuzzy use by economists, politicians and businessomexittiagly
created. (See Fig. 1)

In its dedication to scantily defined Aprogress, o0 we
economies to ameliorate structural pockets of unemployment and mask distributional inequities, has now become
too costly in raising rates of both inflation and resource depletion. The easy assumptions thatexpaweing pie
would provide increasing portions to the poor, no | ong
affluent justify inequitiess essential to the formation of new capital for investment. Economists and businessmen
with intellectual and financial investments in the growth syndrome, can no longer defend it on the grounds that it is
the only way to improving the lot of the poorgmd ovi di ng the fAresourceso to clean
now too much evidence that growth does not often trickle down to the poor in the prescribed Keynesian manner and
using our current form of flawed, excessively polluting productionto createthr e sour ces 6 t o cl ean
leaves us with a tradeff Yet businessmen without prior noticeable commitment to the poor, suddenly display hearts
newly bleeding with concern for them. Their crocodile tears at the prospect of the dispossessgehipeingopes
for increasing private consumption, to which they must aspire if preettor prerogatives are to be preserved, are
new -ieeding i ssueso0 to o0bs c unmmreanddieectionefgawtdf. Bhenewe as s e s s me |
growth debate isncovering all the value assumptions it has relied on, and forcing us to examine whether growth of
consumption in therivate sector, however harmful its neighborhood effects, is the only form of growth.
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Fig. 2 Energy Flow Through the Biosphere
Transiton report. 1975, Office of Energy Research and Pl
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Of course, we are obliged to admit that it is not, and that growth could be chaintelée many public
service areas of our economy mentioned previously: mass transit, health care, education and research into new
energyconversion system and recycling with minimal environmental impact. But such a consciously controlled
readjustment wodl require internalizing the social costs of private production and consumption, diverting private
resources through taxation, prioritizing investment and allocating credit; measures which businessmen and many
capitalowning citizens still vehemently oppose

Indeed, we must ask whether in an age of increasing complexity, without vastly more information between
buyers and sellers, the simple aggregation of migcisions in the market adds up to anything more than the
macrachaos described by biologist Gatrdardin in his nowfamous treatiseThe Tragedy of the Commofzee p.
76). Problems of commonly owned Afree goodsod0 such as
becomes nobodybés business, ar e s ovmear®tdbmakesecialkchoizdsini e st
the areas where market choices fail. Herman Daly addressed the dilemma in his 1974Wwaok A Steady State
Economyand states that for a society to achieve a political economy of biophysical equilibrium and nahmateri
moral growth will require radical institutional changes and a paradigm shift in economic theory. Daly suggests that
three institutions are needed for a steatife economy with constant stocks of people and capital maintained at a
low rate of throughpt; aimed at providing macsstability while allowing for micrevariability, to combine the
macrostatic with the micred y na mi ¢ . Daly endorses Bouldingbs earlier
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Fig. 3 Integrated Energy Supply Model.
Transiton r eport, 1975, Office of Energy Research and Pl ¢
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license to have as many children as corresponds to the rate of replacement fertility. The licenses could then be
bought and sold on the free market. Secondlyrpees for transferable resourdepletion quotas, based on
estimates of reserves and the state of technology, to be auctioned off annually by government, and thirdly, a
distributive institution limiting the degree of inequality in wealth and income.

Sombepr oposals such as Dalybés may be considered i mprac
of thesfiateadyonomi stso are beginning to gain a hearing
such as Boulding, who statesinhisgssahn The Economics of the Coming Spaceshi
process consists of segregating entropy, where increasingly improbable structures of low relative entropy are created
at the expense difigher entropy level wastes somewhere else. Nichodasg@scuRoegen inThe Entropy Law and
the Economic Procedgaces entropy theories of economics back to German physicist, G. Helm, who in 1887 argued
that money constitutes the economic equivalent of low entropy. GeorBesgen pierces the fallacy thetonomic
processes are analogous to the mechanical Newtonian processes of locomotion. Because economic processes also
produce qualitative changes, usually associated with higher entropy levels, he believes that they also elude
Afarithmomor phhind salle mathiezadfiore, economics with its fAar
problem is that although resources (matter) may be recycled, it can only be done with inputs of energy, and energy
use not only creates inevitable loss (generally heat)t bahnot be recycled. For instance, in most advanced
countries, services are becoming major constituents .of their economies, including communications (which often
replaces the need for more enemgtensive transportation), movies, TV, insurance, heatle, education and
research, whether performed in the public or private sectors. Even though these services are less entropic than heavy
industries, we cannot forget that they rest on a base of extraction and production which pollutes and depletes
resouces, although they share the chameleon quality of appearing to be environmentally benign at the point of
delivery. Even pollution control and recycling services, such as electrostatic precipitators andataisteeatment
processes, use a good deal adrgy and resources in operation and manufacturing. In fact Geordzsegen
states flatly that all economic processes use up a greater amount of low entropy than is represented by the low
entropy resulting in the finished product, and that in entropystenost recycling is equally fruitless. This is why he
and the oshatedseeadypymi st s st rderabdity, which tedutcestbis unreadsaryp ay o f f |
flow of productio® consumptiod wasté recycling to the lowest level achievable.eféfore, we need very
careful simulations of entire economic processes from extraction to refining, to manufacture, to consumption, to
waste, to recycling, in order to assess their relative efficiencies in resource utilization and concomitant pollution and
depletion rates. (See, for example, an integrated view of energy. Fig. 3.)
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GeorgesctRoegends entropy theory of value cites as separ a
processes, rainfall and solar radiation, which are usually subsumded the factor of land, as free gifts of nature.
Since some would view this as double counting, he adds
an agent of production in that it contains the chemical processes, catches tHearairtfad solar radiation, which is
the only income, or fund source of energy available for the performance of all planetary processes from
photosynthesis (the most basic and vital) to de&r econo
earthodés crust as fossil fuels is a rapidly depleting st
photosynthesis which is nonrenewable. The chief difference in the process of agriculture as opposed to the process
of industry is that traditinal agriculture must rely on utilizing the unchanging rate of flow of solar energy, while
i ndustry can mine the stocks of stored energy in the e:
GeorgesctRoegends book amiapuiguipet snodetsaohegconamicprocesses in light of his entropy
theories and cites the omission in all such dynamic models of the representation of prqgutacteses,ather than
merely the production of commodities, as well as other critiquesthdbry further challenges the assumption that
the increase in filabor productivityo resulting from caj
mechanization and depreciation, rather than any ultimate limits of how much matter/energaatput at our
disposal. Such inadequacies of economics give credence-ttegmifting strategies, such as that proposed by Henry
Kissinger, to place a floor under oil prices to make i f
spite of their dismal payoff in real net energy terms. Fig. 4 illustrates the brief Fossil Fuel Age in the context of
human history.

A shift toward entropy theories of valwue would requir
real wealth rather than referring to private or public gain which excessively discounts the future, or is won at the
expense of social or environmental exploitation. Similarly, we would recognize that the concept of maximizing
profit or utility is imprecise until qalified by a time dimension. Such realistic profits would include improvements
in energyconversion ratios and better resource management, and recycling geared to using the solar energy income
available in natureds pr onceersgsye sfi craaptihtearl ot hiann tfhuer tehaerrt hdbes|
externalities are included in the price of products, w
evaporate and these goods will disappear from the market. This is already happening as manstattaeralcoa
discontinue production of aluminum foil, and other goods requiring large inputs of energy/ matter, such as high
powered cars, are being replaced by smaller models and the new boom in bicycles.

Or take the question of the unalloyed desirabdif capital investment itself, which is used to justify much
inequality of distribution. Under what circumstances are capital investments socially and environmentally
destructive; and since we must and will continue our economic activities, how caduge their resourece
depletion rates and restrain the often arbitrary and irrational investments of increasingly scarce capital. Economists,
hypnotized by their elegant equilibrium model of free market supply and demand, cannot readily handle the

possibili i es of absolute scarcity on the supply side. We mu
valuel aden term, which economists seek to fAimaximizeodo by r
person or the machinestheyuse.Raigi agr i cul tur al Aproductivity, o for exa
of fertilizers and pesticides can often produce soci al
revolution, 06 and envi r on mesistanapestscrunsffs of fertilizgroliutecdtveatt, ng i ns e c

destroying more stable and resilient forms of agriculture and rapid soil depletion. There are also some limits to
investments in machinery and automation beyond which workers rebel at the increbetimation of their jobs
and begin sabotaging the production process, as has occurred in plants in the U.S. Many useful and profitable
functions cannot use much capital investment, such as private tutoring, or producing works of art or custom,
handcraftedjoods; and they provide workers with psychic pleasure often envied by workers in-icapitsive
industries. Economist E.lSchumacher, ismall is Beautifulpoints out the culturbound nature of economics in
his chapter on Buddhist economics, whischa s ed on t he concept of #Aright Iiveli
outputof production rather than an input, and valuable for its own sake. Schumacher also stresses the need for
intermediate, labeii nt ensi ve technol ogy t airemeatsforrudkemgdyroepti ng countr
decentralization and political stability, substituting
concept of use value.

All this suggests the extent to which economic theories have fallen behind the Wehlanges wrought by
technol ogi cal i nnovation. All these new issues |l ead to
example, we in the U.S. tend to overvalue and overreward competitive activities, which can only exist within an
equivalentfield of cooperation and social cohesion. At the same time, we undervalue all these cooperative activities
which hold the society together, such as child nurture and the vast array of services lovingly performed in the
voluntary sector, and for the proida of which women bear an unfair burden of the opportunity costs.
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Therefore, in the |l ast analysis, we must zero in on t
often subconscious value assumptions weight their analyses. Economics also attemptse al wi t h humans €
subjective perceptions of value as well as the objective realities concerning the actual values of the complex matter/
energy exchanges which maintain the viability of our global habitat. Kenneth Boulding and Barbara Ward were
among he first to perceive that Spaceship Earth and its natural cycles powered by the sun, contain information on
the values of these matter and energy exchanges in the biosphere, and that economics must repair to the physical and
biological sciences to obtaihis essential baseline data for the accuracy of its own models. Unfortunately, human
perceptions of value, i.e., prices, with which economists deal, are notoriously inaccurate because they are based on
(1) our subjective, imperfect observations of the cifoje world and our resulting unrealistic expectations of the
availability of its resources, and (2) our subjective
assessments of value are either arbitrary, or erroneous, as they usudilgraceyrtprimary tool for studying their
relative exchange values: economics, must be similarly flawed. Indeed, if prices reflected accurately the true
survival values of humans, then why would tobacco be expensive while air is more than merely cheap, but i
actually free? The arbitrary nature of human expectations is familiar to all who have studied the behavior of stock
exchange prices. In addition, there are often serious lag times between the reports of scientists on, for example,
increasing pollutiofrelated eutrophication of lakes or acid rainfall, and the incorporation of such data into
economistsd6 reports to bankers and investors or policy

However, prices still have much useful potential for allocating resour@ksituations where buyers and
sellers still meet each other with equal power, and have faster information on true costs, so that lags in response and

price correction are reduced. As Gunnar Mydiagrams has st a
mar ked 6 e?stas tocaclldtetad fas pgssible the social costs of production so that they too can be
accurately reflected in prices. I'n this way more accur i

In the @me vein, Myrdal contends that organized citizens and consumers can function as a countervailing check on
the power of public and private institutions, as is evidenced in the U.S. by the rise of the movements for consumer
and environmental protection arftetdirect confrontation of corporations by boycotts, the use of proxy machinery,
and the politicizing of company annual meetings and institutional investment policies. Many externalities can be
calculated or reasonably approximated, so as to bring us ttodetermining true value added, rather than

immediate but evanescent gains won only at the expense of social and environmental exploitation. Such improved
calculations of what markeéitr ecoadméesncmabdvs Aipadloflvoli® dam e
vastly improve all resoureallocation decisions. But in market economies particularly, the quantification of these
externalities has been shortchanged or overlooked, because the majority of economists are employed by private
interest groupsrahe empirebuilding public agencies that often cater to them, for the purpose of preparing biased
and sometimes blatantly fraudulent cost/benefit analyses in advocacy of theinakifilg or bureaucratic

aggrandizing projects. Even academic econormdt®th capitalistic and socialistic economies tend to be influenced

by the prevailing political pressures and cultural assumptions of their societies. They also ignore the indisputable
fact that the Fossil Fuel Age, powering all industrial economiegnsng to an end. Therefore many economic
analyses suffer from unacknowledged biases, and overestimate immediate benefits, while underestimating more
elusive social and environmental costs, whose impact may be borne by the society in general or a groyp with
another nation, or succeeding generations. We need to enrich the public debate by critiquing the often frankly
promotional cost/benefit analyses used to promote both public and private projects. Costs and benefits are usually
averaged out per capjtahich conceals who will bear the costs, in perhaps neighborhood despoliation or loss of
jobs, and who will reap the benefits; the contracts, fissle business, profits and new jobs. The Public Interest
Economics Foundation has a roster of some 50Mt®dn economists willing to perform such economic analyses

for groups who could not otherwise afford economic expertise to buttress their case, either in courts or legislatures,
such as citizens groups working for environmental protection, social justatbey volunteer causes. This hew
branch of #Apublic interest economics, 0 is analogous to
sciences, as well as in the accounting profession, which recently set up its own National Associatimuatfafts

in Public Interest.

In some cases, the mere collection of data and its dissemination in the most effective channels can create
pressure for change. New Yorkés Council on Economic Pr |
concepts ofecurity analysis to covéineses o c i a | and environment al performance
reports and irdepth studies count among subscribers a growing humber of brokerage houses, banks, mutual funds
Fig. 4 Transition report, 1975, OffccofEner gy Research and Pl anning, Governo

22



THE FOSSIL
FUEL AGE

g OIL

coaL
8 NATURAL GAS

10

20 -

T
!
|
1
|
|
|
|
|
|
|
I
|
|
|
|
|
I
|
I
|
1
I
I
|
|
|
1
|
|
|
T
I

B.C.' AD.
1 1 1 1 1 AV 1 1 1 1 1 ! i 1 I 1
10000 000 T 5000 10.000
* IRON AGE Nors
" RISECE] AEGING
Moggee o | remcan
»;gl"; (:f REVOLUTION
BRONZE AGE |EMPIRE | VOYAGE OF
BEGINS PEAK OF | | COLUMBUS
GREEK~ |
RENAISSANCE
CIVILIZATION | BEGIN.

4 The Fossll Fuel Age In e Context of Human History.

and other institutional investors, as well as socially concerned stockholders and citizens. It publishes comparative
information on the social impact of corporations in various indugtridse area of environment, minority rights,
military contracting, consumearotection, political influence and foreign investments.

The growing political power of these multinational corporations which now threatens national sovereignty and
world monetarystability, confirms the need for this type of analysis. In addition, there are now enough U.S.
investors to provide a market for these reports, as stockholders see the desirability of having portfolios that do not
contradict their personal values. Intresps e t o t hese new stockhol der pressur es
American Institute of Certified Public Accountants is attempting to develop social auditing methods for
corporations. One fruitful avenue growing out of their own experience wouldtsdeenthat of expanding the
familiar concept of fAgoodwill, o which however unquant.i
balance sheets. It should also be possible to refine calculations efasttblbngterm profit so as to elucidateeth
time dimensions which always qualify maximizing behavior.

Much new and useful work on modelling externalities is now in progress, by such economists as Wassily
Leontief, and those working at Resources for the Future, including Allen V. Kneese, Talbatridaiphn Krutilla,
as well as Charles Cicchetti of the University of Wisconsin. Hirofumi Uzawa of Tokyo University advocates an
annual deduction from GNP analogous to the capital consumption adjustment that now distinguishes Gross National
Product from Nt National Product. The new deduction allows for the depletion of natural resources: the
consumption of the irreplaceable original capital of the planet. On the assumption that industrialized nations are
exhausting resources more rapidly than natureeane w t hem, each year Uzawads deduc
U.S., Thomas Juster sets forth a more realistic set of criteria for restructuring our own GNP, which include in the
assets: knowledge, skills and talents, physical environment andaitioal assets, which appears in the 50th
Annual Report of the National Bureau of Economic Research. Resource economists, including Allen V. Kneese,
argue for effluent and emission taxes asntostefficient way to control pollution through the market mechanism
Yet transaction costs also occur, and effluent taxes are more likely to be decided by the political power of corporate
lobbying than the objective market. Neither can such td®aswith toxic substances which must be prohibited, or
irreversible changesimilarly, the subsidy method also discounts true social costs of pollution, particularly the new
pollution-control bonds, which are taxxempt to encourage corporate spending on environmental improvement; but
are proving to be little more than anothax toophole.
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Ef forts to si niobpaenery cyctes arerdesoribed bylHoveae d. OduBnivironment,

Power and SocietyOd u mé s -sfiyvsatleune, © cal cul ated and converted from |
cost/benefit analysis to credite chemical exchange work performed by a host ecosystem of a proposed economic

activity at the same rate that humans would have been paid for comparable work. This invisible and unaccounted

activity performed by natural systems includes, for examplarbbgy carbon dioxide from combustion and

replacing oxygen that all such processes use, or converting industrial wastes and sewage back into fuel or fertilizers.

Until such ecosystem activities are included as costs of production, environmental activimishargaining from

weakness. Policy proposals growing out of such work as Odum s include such new devices as an amortization tax,

as proposed by thirtthree British scientists inthe neiva mous FfA Bl uepr i nt fTherEco®gist vi val o
in January, 1972. The amortization tax would penalize throwaway goods and obsolescent products, while

encouraging with the least tax those items most durable.

One study in lllinois concerns the relative costs in total energy of refilling returnable bevertegevsrsus the
collection, destruction and refabrication of throwaways. Findings confirmed fears that, ecolegpealkng,
recycling centers are little more than public relations tools. The study by Bruce H&mironmentMarch, 1972)
found that thowaway bottles consume 3.11 times the energy of returnables and that, in the State of lllinois, a
complete conversion back to returnables would also save consumers some $71 million annually.

Similarly, a consulting firm in Florida prepares tetalergy cst/benefit analyses for its clients on the relative
merits of different methods of heating and cooling buildings. For each system, whether using gas, electricity or oil,
the firm estimates the relative quantities of sulfur oxides, nitrogen oxides aralijsaes discharged to the
environment. After reviewing such thrdei mensi onal cost/ benefit data, the St a
interested in crosgentilation and increased tree planting than in air conditioning. Another consulting firm in
Germanyhas developed a decision model for use in determining the best mix of fuels to supply an urban area, taking
into account topography, meteorology and sources of energy, which incorporates similar environmental criteria.

Still another very useful analysis By Stephen Berry, published in tBelletin of the Atomic Scientists,
evaluates the processes in the production/ scrap cycle of automobiles to pinpoint hidden energy subsidies. Berry
estimates that the largest energy and thermodynpatential savings cabe achieved in basic methods of metal
recovery and fabrication which could, in principle, reduce the thermodynamic costs of autos by factors of five or ten
or more. By comparison, extending the life of the vehicle could realize thermodynamic saviige abb per
cent, whereas recycling can achieve a savings of merely 10 per cent.

In fact, it is becoming increasingly clear that the close correlation between standard of living levels as measured
by GNP and per capita energy consumption need to be ssadsé.B. Makhijani and A.J. Lichtenberg contend
{EnvironmentJune, 1972) that although the 1964 U.S. Government dfusygy Research and Development and
National Progressgoes show such correlations between GNP and commercial energy consumpsorshbas
that eight industrial countries with similar standards of living (indicated by GNPs within 10 per cent of each other),
the United Kingdom, Australia, Germany, Denmark, Norway, France, Belgium and New Zealand, showed large
disparities in energy esumption. Consumption for industry, commerce and transportation ranged from New
Zealand only consuming 45 million BTUs per capita, while the United Kingdom at the upper level, consumed 110
million BTUs per capita. Obviously, a large portion of the diffetied can be accounted for by exports, but the
disparity was striking enough to raise questions about relative ecenygrsion efficiencies. The two electrical
engineers then calculated the total energy inputs for dozens of primary extraction and tmangfamcesses and
the energy content of the finished consumer goods, and identified some areas where energy consumption could be
minimized and overall energy conversion efficiencies improved. For example, they claim that utilizing waste heat
from genertion of electricity could realize thermal efficiencies of approximately 75 to 85 percent, as opposed to the
40 percent efficiencies of current foskikled and nuclediission plants. They also estimate that if the average
weight of cars in the U.S. coulik reduced by onthird and their fuel consumption reduced by-ohied, and if
some 30 per cent of auto mileage could be shifted to p
transportation could be almost halved. By employing #®t ix of energy conservation methods, it is clear that an
advanced economy would be able to reduce overall energy consumption without reducing its standard of living.

Since the resources to fuel enesggsting industrial economies generally come frors-tis/eloped countries,
their stake in energyonservation methods is doubly vital. We are much aware that the current energy squeeze in
the U.S. has produced a financial bonanza in thprolucing nations of the Mideast. Theserah nations are
nowending to reinvest their income in the U.S., thus ma

But if economics is to develop even more precise tools to assess theftsaideresourceallocations, it will
need to incorporate much of thew data being developed by the physical sciences, concerning those actual values
in the macrobiosystem of nature s chemical exchange work, which maintains global equilibrium conditions for
humans. Herman Daly makes an interesting analogy between ecomamchiesosystems: young ecosystems tend,
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like young economies, to maximize production. Mature ecosystems, like mature economies are characterized by

high maintenance efficiencies. From such i nstiogddt s ¢ ame
off by government, which he claims are superior as a basic strategy for resource utilization efficiency than effluent

taxes, which he sees as a finaing tactic which only addresses itself to pollution control, rather than the primary

issue of deletion.

Odum has pioneered energy modeling, a quantitative mettodoic ki ng natureébés fl ows of
which is fast becoming more predictive than economics.
economists can see and acddion such work performed by natural systems in their traditionallweseéfit
analyses, for example, in converting carbon dioxide from combustion back into oxygen or converting industrial
wastes and sewage into fuel and fertilizers. As inflation rendengynan even less precise measuring rod of true
efficiency, Odumds method of measuring efficiencies of
energyo is gaining wide acceptance. Odunningénergyandi nf |l at i «
resource base, forced to extract energy and raw materials from more inaccessible and degraded deposits. Since it
takes more and more energy to extract this energy and material, more real wealth must be diverted from the
purchase of goodsd services. But the money supply is increased as if all this activity were productive, so the
diminishing returns to all this energyetting capital investment are expressed in the degradation of the currency, i.e.
rising prices. (See Fig. 5.)

Energymodding is being conducted in scores of countries and by imaginative engineers, thermodynamicists
and physicists, such as Stephen Berry and Thomas V. Long at the University of Chicago, Bruce Hannon at the
University of lllinois and Malcolm Slesser at the Ueiisity of Strathclyde, Scotland. In spite of many unresolved
problems of taxonomy and differences of method, it appears to be an order of magnitude better than economics in
plotting resource utilization and management processes. In 1974, the Interriadideation of Institutes for
Advanced Study in Stockholm convened energy modelers from all over the world to map out their research agenda
and agree on their terms. Other conceptual problems still faced are outlined in my letter of Oct. 30, 1974, to Odum
{Co- Evolution QuarterlyWinter, 1974), but meanwhile, it may be the best new analytical tool at hand.

Dear Dr. Odum:

The recent energy workshop was a stimulating experience for me and | wanted to set down some thoughts for
you as a result, which may bésmme use as the work proceeds.

Energy accounting is an order of magnitude better than economic accounting and it should be pressed onto
economists with great vigor, and | shall continue that task as best | am able.

However, energy accounting containsitations shared by all quantitative methodologies. It cannot exalain

phenomena and | would hope that you would not press it
is so deterministic and therefore may obscure truth in other diamexgor example, human ethical responsibility

for our decisions and actions. This is why | reacted s
Principle!l t i s so deterministic as to be almose.daWbokegi ga
are assuming a heavy et hical responsibility of propagall
may be justified, whether that of Hitler or our fApetrol
andbeatp t he Arabs. I n fact. Soci al Lotkaismd could be co
because it would be seen as more modern, and therefore more scientific, because it would also have the blessings of
ecologists. History is littered witihte wr eckage and fall out from powerful, s

damned Ai nvi si bl eprimirgrard macro&cenpmiensadagemantrgophistries and genetic theories
which |l ed to German attempts t @ latestflirtation wath tiierndeasoftréage, r ace . 0
which hides among its grains of truth a neat way to rationalize our own greed and the extent to which we helped
create the problem of overpopulation and Third World poverty.

One can even us ereflteoydoukoavid effort®to change oprlbehaviorand alter our national
decisions by promoting the use of energy analysis: The system itself is giving us the signals, as you yourself
maintain; it is telling Henry Kissinger what to say, etc., etc. Sowhydo need you? I nflation its
prescription for lowering lifestyles. Why do you think we can tinker with it any better, rather than relying on the
corrective path of least resistance that the system has chosen, i.e., inflation? One dbaldisigyis also Lotka at

wor k and your efforts at intervention are as meaningl e:
misunderstandings, why not just spfte d a | hi m? The models are beautiful and
Now to the mdiodology itself: | hope that you will be able to avoid the reductionist trap inherent in the whole
business of doing research under contract. I know itéds
have such high hopes for energeticseThe i s al ways the danger of doing just
pay for. This often |l eads to the fatal flaw of accepti |
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Fig. 5 How Inflation Is Driven by Increasingly Inaccessible Energy Supply

Office of the Governor, Oregon, with permission of Co-Evolution Quarterly

reality is what we pay attention to, and unlesssagear cher assumes the responsibilit:
assumptions and problegne f i ni ti on, he may merely end up confirming
the crises of multiple suboptimization precisely because research usuallysfthis path of least resistance, and

data is only amassed in accordance with prevaidlling ass:
was paid to study this, o0 etc.) This i s \vibblesosi@@andave so |

environmental costs we neveipaid anyone to collect it. | pointed out this kind of danger at the workshop in the
presentation on the relative efficiency of cooling towérsising an estuary for receiving the waste heated water.
There wee obviously many other options which might have been explored: e.g. other uses of waste heat, the
possible cumulative effects of additional power plants in the estuarine area, and mosttuwdthkbrthe power plant
should have been built in the firstpl& and whet her reducing Floridads el ect
an alternative option. In such cases (I am also trying to develop this thinking at OTA) one should go back to the
client and say that other significant alternatives exist whiaktine explored and compared in order to arrive at a
true comparison of costs, risks and benefits, and either request a larger budget to accomplish this, or refuse the
contract (very hard, | know!)

Cases of Conflicting Values: for example, we might botteaghat there are seldom any net energy reasons for
constructing aden pollution control equipment onto inherently inefficient, polluting processes. However, even if
this is the case, say with respect to adding particulate control devices to urbaplamivstacks, where at the same
time large populations are at risk and the health costs and absenteeism costs can be approximated, who is to choose
the tradeoff between health risks and costs v. net energy efficiency? The researcher? the city votierstd e
Again, there is a heavy ethical responsibility for the researcher to not make assumptions that the net energy values
are to be placed higher than the medical and absenteeism costs and the health values of the people involved. The
best the researehcan do is to point out that there is a policy choice to be made and that while the data on the net
energy efficiency may be solid, the data on medical and absenteeism costs may be sparse because we have never
bothered to pay people to collect it anditiat i onal economics has a bias against
these social costs. All this while agreeing with you that the whole urban structure is itself parasitic and probably
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unsustainabi& we still have to consider the people who aregeapin this structu no less valuable human
beings than we are.

This brings me to a substantive problem in the methodology you use in energetics: the danger of too readily
converting dollars (market prices, i.e., anthropocentric expectations of avijjaidick into kilocalories, and thus
infecting the analyses with their inherent distortions. It is fine to translate kilocalories into dollars for the benefit of
economists and decisianaker® but youcannot reverse the conversiaithout incorporating dthe errors of the
money system. It is the kilocalories thatareeatt he dol |l ars. This is a new replay
drives out good money! For example, when you incorporate in your models kilocalorie values for information
merely basd on conversions from dollar values set by the notoriously inaccurate value placed on information by the
market pricing system, you incorporate the errors of a generation of economists wineverwaderstood how to
price information correctly. Informath is undervalued because it can too often be treated as a frée lggiod the
societyds investment in its stock of knowledge, to whi
does not even exact maintenance costs! In some cases,répramur can even degrade the knowledge stock with
powerfully amplified,dis-organizing information, i.e., advertising, which is now costing us dearly in lost
adaptability and options.

You need to set up a scale, similar to your Fossil Fuel Work EquisdlERWE), to measure the quality of
information. Also we must somehow model the rate of obsolescence/ depreciation of information in relation to the
speed of social change. | suspect thatinformation is now giving us more trouble than anything! Infation can
no more be valued homogeneously than can solar, coal or electrical energy. The scale runsoftaenimiismis
information and its depressingly lengthy hali f e al | t he way up to what has been
bit).

Scale of hformation Quality from a Thermodynamic View

Entropy (complexity and ordering power) negentropy
-(mis-information) bit Awito
0
|
|
- + regeneration criterion?

This scheme is something 1 have been playing with. The regeneration criterion seems to be one way of defining
information quality: below a certain level of complexity it can regenerate structure; alabeenfplexity it cannot.
(The tradeoff, however, of the higher ordering information is that it has lost flexibility/adaptability).

I have discussed the problem of valuing information accurately with my associate Ira Einhorn (physics), who
has beenthinklmp about it for years. He believes thatviewhe thern
mirror approach and that information also exists in another dimension not yet explained by the existing laws of
physics, e.g., we know that informatiprograms and directs energy, but we do not know how to represent this
process as an equation yet. Others working on this include Gregory Bateson and Stafford Beer (in Britain). | shall
continue with my own amateur efforts! Again, | enjoyed the Workshop immeasdithese comments are sent to
you with respect and affection. Keep up the good work!

All analytical tools and reductionist methods all suffer from the problem of narrow focus, which results in loss
of the fAbig picture. 0 IiBthiagthercdemansions. Welfarg fermulas forrhurtars camdoi ¢ h e
be derived from data, but only from our own expanded perceptions of our true interdependent situation as a species
marooned together on this small planet and our own striving for wisdom andl gttinciples. We now turn to
these issues of human welfare and interdependence and review the debate engendered by these new perceptions of
resource limits.

Hazel Henderson
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INicholas GeorgeseRoegen,The Entropy Law and the Economic ProcéssivardUniv. Press, Cambridge,
Mass., 1971

2Gunnar Myrdal, Distinguished Lecturer, United Nations Conference on the Human Environment, Stockholm,
Sweden, 1972

SHoward T. OdumEnvironment, Power and SocieWiley Interscience, New York, 1971

‘Lot kaos sPamedfarthebiowgist Alfred J. Lotka, who expounded it in his lbements of
Physical BiologyWilliams and Wilkins, Baltimore, 1925. The principle states that the maximization of power for
useful purposes must be one of the criteria of naturattsahein the evolution of species.

Based on fiThe Li mit s FiodncialAnalydts Journalylag-JuneE19%8 nandmispeech o
before the 40th North American Wildlife and Natural Resources Conference, Pittsburgh, 1975.
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© Business and Saaty Review (reprinted with permission)

Chapter Four: Sharing the Resource Pie

All the talk of the fAenergy crisis, ot a&teg oe porpairhya,t d otnh
ecological limits to growth, and the inadequacy of the gross napooduct (GNP) as a measure of progress signals
a growing debate between ecologists and economists. Business people will need more than a superficial familiarity
with this debate, because it not only raises issues that question some very fundamentat exssumnptions but
also generates serious criticisms of corporations as allocators of resources.

In the United States, even ordinary citizens have become aware that, by and large, economists tend to ignore
social realities and frequently avoid such issaethe distribution of wealth, accepting it as a given. They perpetuate
the classical concepts of the free market and ways in which these concepts are distorted by the wielding of power,
and the human needs and motivations that lie beyond the marketplace.

In addition to this list of indictments, economists are embarrassed by the persistence of both unemployment and
inflation that culminate in the need for wage and price controls. Arthur F. Burns, the chairman of the Federal

Reserve Board, was promptedtmhe in Jul y, 1971: AThe rules of economi
usedAnd. Mi I ton Friedman was even more frank in his spe
annual meeting in January, 1cent y2ars have dobeevast hérioesociethad t we e C «
large and our professionin particédaby ¢l ai mi ng more than we can deliver. o
politicians to make extravagant promises which promote discontent with reasonably satisfactorypeesuits

they fall short of the economistsd promised | and. 0o

As these issues develop and the debate becomes more sophisticated, there will be a growing need for
economists and ecologists to clarify their positions. Exaggerated, simplistic polemics béiveeen t
environmentalists who cry for fAhalting economic ¢
environmentalists as fAelitists who care nothing f
suffice. | shall review théssues and highlight the work of a few iconoclastic economists and other innovative
thinkers so as to provide a glimpse beneath the surface of such generalities and to discuss the implications of the
ecology economics controversy for businessmen andhfereconomy as a whole.

rowt hi
or t he

Setting the Stag€arl Madden, an economist, puts the issues in perspective in his insightfullastk of
Culture: Management in an Age of Changing Vakieadden finds the current argument over societal goals and
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priorities 10oted in rapidly shifting values as people make painful mental adjustments to the twentieth century
scientific revolution.

Business planners, he feels, should consider the impact on marketplace values of such scientific achievements
as knowledge ofthechei st ry of | ifebs origin, space exploration, n
and other seemingly esoteric advances. The new concern for the quality of life is based on the wide dissemination of
information about these godlike new capabilitssl the resulting changes in perception. This concern encompasses
a power ful new sense of the nationds ability to achievi
shortcomings that can be remedied.

Madden believes that the new value shifts ane doallenging traditional concepts of what is rational. Since
corporate management of economic resources derives its political and social legitimacy from the presumably
rational allocation of resources, disputes over the nature of rationality itselfiaré tmaffect corporate strategies.

management, markets, and products.

This book, which Madden prepared for the National Pl e
outlines many possible ramifications of the new consumer values and places theistanieal, political, and
economic context that is both satisfying and coherent. He believes that corporations are gradually changing from a
ACartesian view, 0 in which products are seen ans separ al
which situations and patterns are seen as determining products. This latter perspective, for example, may help
Detroitdéds auto companies to understand that they are i
automobiles. Such an appich should aid corporations in finding new market opportunities by fulfilling functions
rather than by turning out an increasing welter of uncoordinateatjaibted, separate products which may not mesh
with the market or the environment.

Madden also disgsses the current renegotiation of the corporate mandate as citizens and stockholders confront
management in the legislature and at the annual meeting. And he sees the questions that arise over the definition and
goals of economic growth as embodying ayweral challenge to conventional economic thinking.

Such new challenges to economics will of course concern business. Economic data determine both individual
corporate decisions and the national policies of resource allocation within which companieparatst dloreover,
this attack on conventional economic practice as the basic tool for managing national resources is coming not only
from an increasingly skeptical public but also from other disciplines, such as physics, the life sciences,
anthropology, ath psychology.

The Ecological Broadsid&trangely enough, it was the environmentalists, normally chided for their lack of
realism, who began to question the premise that an economy could continushedtesrgrowth without eventually
incurring severeevi r onment al |l osses. The apTheAfuentrSocetynold58J ohn Ken
augured much of the new debate. This book questioned why the U.S. economy seemed so well supplied with hair
oil, tail-finned cars, and plastic novelties in thévate sector while cities decayed.
air and water became polluted, and land was despoiled in the public sector.

El aborating on this theme, economi st Kenneth E. Boul c
inadequate frame of perception.Beyond Economicsyritten in 1968* he claimed that man still saw his natural
resource base as a | imitlessly exploitable frontier. TI
for environmental cosési . e . , fi e xt er n adfihd tiueecesd of prdductioh. Bauldiry predictred that,

with the growth of air and space travel, we would finally come to realize that we live on a vast spaceship which is a
closed, rather than an open, system.

I should note that the English economistirédl Marshall, introduced the concept of externalities as far back as
1890. He showed economists that they should be concerned with forces outside conventional economic activities.
But the externalities of which Marshall wrote were mostly positive anddiedl the rising levels of education of
workers and the public services provided by government, from which the entrepreneur of that time had profited but
to which he had made no contribution. His younger contemporary at Cambridge University, A.C. Pigog bec
interested in the notion that there could also be negative externalities, as he watched smoke and sparks pour out of
an English factory chimney.

But this concept remained a theoretical abstradtam e mpty box on &untliK oviianst s6 di a
Kapp published hiSocial Costs of Private Enterprige 1950° Kapp documented the environmental and social
effects of business activities. His basic thesis was that the maximization of net income by microeconomic units
(entrepreneurs, corporations, andbs) was likely to reduce the income or utility of other economic units and of the
society at large. In short, he claimed that conventional measures of the performance of an economy were misleading,
since they ignored social and environmental costs.
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An Environmental Price Tadl'he issue of the ecological price of industrial activities took another 20 years to
emerge. But, by the first Earth Day in 1970, these environmental costs had broken through the threshold of sensory
awareness for millions of American I n 1971, syst e msWoadDylamissappehrady Thid/. Forre
book attempted to develop a computer model, on a world scale, for the interactions over time of population growth,
food supply, capital investment, geographical space, polluiwthresource depletion. By a different route,
Forrester came to the same conclusion as had Kapp in 1950: in complex, nonlinear systems the optimization of any
subsystem will generally conflict with the wdilking of the larger system of which it is a part

Most economists scoffed ¥forld Dynamicsandalso at the later stud¥he Limits to GrowtH prepared by

Forrestero6s coll eagues at the Massachusetts Institute
of data and other methodologiegproaches used by Forrester and his colleagues. But it soon became necessary for
economists to address population, resource, and distril

impact that these issues had entered the realm of potigbalte and action.

Economists Reac6r adual ly, economists with intellectual i nves
Henry C. Walllich and Walter Heller, began to deal with the problems raised by Forrester and others. Their first
evaluatonswere hat t hese were new Malthusian scares. Since Thi

overpopulation and food shortage were made 150 years ago and had not yet occurred, except in localized regions,
economists argued that they would be unlikely to occur ifiutuee (a somewhat shaky linear extrapolation).
Resource shortages were discounted because, as in the past, prices would rise and encourage innovation.

The environmental view, however, was that, while technological innovation is vital, it would be fgditnard
place faith in technology as the infinite source of salvation. It might be just as likely for a technological plateau to
occur, as has happened in so many other civilizations in the past, and for research investments to yield diminishing
returns. TheJnited States could, for example, be forced to extract minerals from increasinglydde ores at
higher cost.

Moreover, although prices will undoubtedly rise to reflect specific scarcities and encourage substitution in the
prescribed manner, environmalists pointed out that prices are merely subjective expectations of availability and
are not based on objective scientifisearch. As mentioned, there are often severe time lags betweenthee nt i st s 6
warnings of increased resource depletion or majosystem disturbances (e.g., accelerating water eutrophication
rates) and the point at which security analysts, bankers, corporate financial officers, and economists digest this new
knowledge and crank it into their forecasts. Even Henry C. Wallich, wthatirst deridedVorld Dynamicsand
The Limits To Growthater wrote inFortunéthat such lags might not provide enough lead time to change pricing
policies accordingly.

In addition, correct pricing must reflect information on environmental extee®mlifiithough such information
can be obtained or approximated in many cases, few social institutions support its collection or back campaigns for
its dissemination. An obvious example of such pricing lags is U.S. electat@ypolicy, which still reflets earlier
assumptions of continued abundance. Thus major users of electricity receive subsidies despite the power crisis.
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Supply Demand

$

Prices §

But, what about: But, what about:

1 Absolute scarcities: e.g. resources running out, gas { Large companies spending millions on
petroleum, high grade ores and minergtsod advertising to create demand and new wants
agricultural lend, etc.? (some irrational)?

9 Vital resources not counted or valued in the price, T Need, e.g., hungry people who need food but
market system: e.g., pure air and water, peace and dondt have money to
quiet, natural scenic beauty? effective, market demand)?

1 Large companies with power to control supplies? { Role of culture in definingrad determining

1 Human services, behavior, attributes that\aluable, fidemandd and value.
but not rewarded by the market system: e.g., trust, levels of demand for energy and material goot
cooperation, selflessness, love, volunteer service, vis-a-vis human selflevelopment and spiritual
household production, work nurturing children? values?

f ALaboro supplies, i.e., T Roleoftechnologyindeterminingenergy use
they were commodities in the markietpe? and material$ intensity of a society?

Fig. 6 The AFree Marketo Equilibrium Model of Supply

(economi st s thebmi dut they often wrien ddyise and act as if it were real)

The Debate ShiftsSThe controversy over the environment not only continues to expand butal$edho what
is becoming the real nub of the ecology versus economics debate: the distribution of wealth. While
environmentalists maintain that economic growth must be curtailed in the name of ecological sanity, most
economists hold that economic growtitesumably as currently defined by GNP) is the only way to ensure that
increasing shares of wealth trickle down to the poor. Here their Keynesian premises are revealed.

Such a plea for the inflatieprone, trickledown Keynesian model of economic growtinrhs the basic
argument oRetreat From Riches: Affluence and Its EnerfiegPeter Passell and Leonard Ross. They are only
passingly concerned with the ecological limits to growth, which they dismiss in one chapter with routine Keynesian
arguments thatrgwth is the only means of increasing the lot of the poor. Like most economists, they see
environmental protection largely in terms of correct taxation of waste effluents. While environmentalists agree that
effluent t axebsunai egeeducmagpbllutiom thdy argue that such taxes do not serve to reduce
resourcedepletion rates or improve energgnversion efficiencies, where the real economic and ecological payoffs
lie.

The authors devote most of their effort to a wa#aning atteno deal with intractable distributional issues.
Unfortunately, they never get below the surface of the maldistribofigmcome problem, since they accept current
distribution of wealth as a given. They say, in essence, that, although we know thanieamoavth does very little
for the poor, it is still more feasible than any other
argument is concerned with ot her & namélwieflatioreand baldngec h ar e |
of-payments problems. Their prescription: keep on the same track, supporting economic growth policies and full
employment, while cushioning the effects of inflation for those who are most burdened (e.g., people on fixed
incomes).

New Ammunition.Beset by Kynesian arguments for growth and by charges from economists and corporate
executives that, in their ecological zeal, they wished to stop economic growth now that they had achieved middle
class comfort, environmentalists were at first baffled about haesipond. But when Barry Commoner, in his 1971
book.The Closing Circlé? zeroed in on the distribution question, he provided the environmentalists with both new
direction and new ammuniti epmngegdcommoner 6s argument was
1.He noted that, if economigrowth would have to be stabilized at some future point, then there could be no
further moral justifi edatwindn tfheerortyh eo fKey mend iha ra nfdt rdii sk Ira
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would give out long before such uneven economic growthdcever provide for the millions still waiting in
poverty. Those unlucky enough to be traveling in ste
the secondtlass deck.

2.He declared that excessive consumption by rich nations not onlgicoed the third world of less developed
countries (LDCs) to poverty, but also caused most of
were disrupting the environment because of their increasingly capial resource intensive prduction methods.
They used highly profitable but polluting technology to synthesize artificial rubber, fibers, and plastics in place of
naturally produced commodities with low profit margins. Moreover, since such commodities (e.g., wool, cotton,
sisal, herp, leather, and latex rubber) comprised a large proportion of most Third World exports, the rich nations
were decimating the export markets, and thus the economies, of LDCs.

3.He maintained that the overdeveloped nations, whose populations had stab#iagziviiith their rising
standards of living, had achieved this stability through colonial exploitation of LDC resources. Continued heavy
resource consumption by the overdeveloped countries, he argued, would prevent LDCs from achieving their own
Afdemogtaahsictionsd to stable popul at i onmequiressbtialjustiece. hi s

er

t |

Col

I n addition to Commonerdés analysis, which was widely

further question the Keynesian assumptions agoawth and redistribution.

Many economists who argue for growth cite studies by Robert J. Lampthanrelate economic growth to
increased welfare by showing a 37% gain in realgagrita consumption between 1947 and 1962. But, according to
a study byLester Thurow and Robert Lucas of M.1Xf during the years of economic growth between 1947 and
1970, the relative income shares of different groups in the economy remained essentially unchanged. Even more
disturbing is a second study by Peter Henle efuliS. Department of Labétwhich notes a persistent trend in the
U.S. economy toward actual inequality. Henle shows, for example, that from 1958 to 1970 the share of aggregate
wage and salary income earned by the lowest fifth of male workers declimed ft% to 4.6%, while the share
earned by the highest fifth of male workers rose from 38.15% to 40.55%. Henle does not visualize a nefarious plot
against the poor, but he does argue that the structure of the U.S. economy is such that it produces paymjgh
high-skill jobs while lowskill employment remains constant.

A Widening DialogueCo mmoner 6 s analysis and the growing-evide
down distribution are open to question turned the environmental movemend @warch more radical critique of
economic and social arrangements. In addition, the movement had been stung by barbs from industry and confronted
with corporate tactics designed to put environmentalists in conflict with labor (e.g., over a few higtdizedbl
plant closings) and with the poor and consumers (e.g., by warning of astronomical price rises due to environmental
controls).

These conflict situations further impelled environmentalists to examine the issue of distribution of wealth and
income. Inthe process, they discovered the influence of distribution of scores of weightier factors in the U.S.
economy. For example:

I National policies to control inflation

Taxes and subsidies

Discrimination

Technological change

Public works projects

The wide prerogtives of large corporations to invest in other countries and to deploy freely their facilities
and resources

It was obvious that all of these factors had infinitely larger impacts on jobs and the distribution of income than
did the environmentatontrolmeasures that business leaders were fighting. Moreover, the environownital
sector was becoming an increasingly important part of the economy and had indeed added 850,000 new jobs, even
though labor markets could not always match these new jobsheiteople left unemployed by the closing of an
obsolete facility.

—( o —( —( —( —

nc

The fAStockAokeyweallarhemt in the environmentalistsd gro

wealth and income is related to contentions by several authors that many enviedprediéms result from the
increasing production, consumption, and waste caused by planned obsolescence and the creation of wants by
advertising.

For example, Herman E. Daly asksTioward a Steadtate Economyi Why do peopl e produce |j

cajole otler people into buying it? Not out of any innate love for junk or hatred of the environment, but simply in
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ordertoe ar n a n Dalybdaieues that we need some principle of income distribution that is independent of
and supplementary to the incoitieoughjobs link.

The ethic of distributing the Afl ow of wealtho throu
effort, and was institutionalized in the Employment Ac
holds that everyee gets part of the flodv call it wages, interest, rent, or préfiand everything looks rather fair.

But, Daly asks, what about the stock of wealth (capital)? Not everyone owns a piece of the stock; yet its distribution
is usually accepted as a giveand hat does not seem so fair.

If, as Robert J. Lampman has reported, the stock of wealth is held so tightly, with 76% of all corporate
securities owned by 1% of the stockhold®then most people must rely for survival on the flows it engenders (i.e.,
jobsor welfare). And, because of a growing population, the flow cycles must be continuously increased by whatever
means possible. The results are bilbbsolescence, waste, creation of new wants through advertising, government
pork- barrel projects, and bgeoning bureaucracy.

Environmentalists ask, AWhy are we so dependent on tfF
employment, goods that are-iiflatched with such new human needs as mass transit and clean sources of power?

Why, in fact, carwe not restructure our corporate and governmental institutions to meet new and future needs
instead of continuing to address past conditions?06 And
dozens of obsolete programs, such as the strearmelization projects of the Soil Conservation Service and many

projects of the U.S. Army Corps of Engineers, that cost the taxpayer dearly and exact a terrible toll on the

environment.

Labor and CapitalThis crazyquilt of government policies and projeds identified by Louis O. Kelso ifiwo
Factor Theory: The Economics of Redlfitys being rooted in the same problem described by Daly. He argues that
everincreasing numbers of latted ay A Wor ks Progitgpe OApmioniexctt soaidlyi déh  be ne:
cannot grasp the fact that, as long as capital (the stock of wealth) is concentrated in the hands of the few, the many
are condemned to rely for survival on the flows from income and welfare payments.
Kelso maintains that capital produces wealit ps labor does. And in advanced, highly industrialized
economies, it produces an ewecreasing portion of wealth without much human intervention (e.g., in such eapital
intensive, automated industries as oil refining and petrochemicals). He claipts thask this disturbing and
politically explosive fact, economists attribute productivity advances not to the increasing sums of capital used to
increase the efficiency of each worker, buti vriattyh.edr t o |
Kel so argues that | abor productivity advances are act
disposal. And he notes that much labor strife in highly automated industries, where capital plays the major role in
production,isduetb he wor ker s6 under st and.iantige stcemeaftproduttiersyy need onl vy
members of a welbrganized pressure group in order to derive an income from automation.
Similarly, Kelso interprets all the paraphernalia of Keynesian redistribilienb s have become t he n

chief device for distributing income in a thinly disguisednange of what he call s dAwarfar
Afwel fare. 0 What is archcapitalist Kelsobs prescription’
by means of his taxeductible employestockownership trusts, as increasing numbers of corporations are now

doing.

Environmentalists find analyses such as those of Daly and Kelso supportive because they highlight the
propensity of the privateector economto continually substitute capital for labor. This, of course, taxes the
environment and increases rates of resource depletion through the rsasséyeentralized operations it allows. As

Arthur Pearl of the University of Oregon put it in a recenthtinSocial Policyfil n essence, we now h;
surplus of human beings and a shortage of nonrenewable resources: thus we have to reverse our historical view of
efficiency. o He added, f#fAlt i s ointéngiverathethan chpitaintensives er vi c e s

that the resources of the earth will be conserved and human resources be expended for the benefit of human
beinfgs. o

The Integrated EconomWh i | e Kel so0o6s t r-labortissue wds impdrtant, fisemost assefdl t a |
insight for environmentalists was his underlining of the political nature of all economic distribution.

This issue was first raised by John Stuart Mill in 184Brimciples of Political Economill held that, once
goods or any form of wealth had been produysediety, by its laws and customs, could place this wealth at the
di sposal of whomever it pleased. He added that even i n
permi ssion and without societyds wior thievesgimtbisregard, he e mp| oy
criminal justice system in the United States employs some 1% of the labor force, and in fiscal yei71969
expended $8.57 billiotf
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In Beyond Economic&enneth E. Boulding elaborates on the politics of economic loligioin. He claims that
there are three basic modes of human transaction:
1The primitive threat system (e.g., AGive it to me or
variation (e.g., AHow much wil lu?®du pay me to stop har |
2. The exchange system of market economies.
3.The maturing, integrative system in which increasing interdependence is necessary for the viability of the
whole economy.
In his book.The Economy of Love and Fear: A Preface to Grants EcondirBesilding cotends that the U.S.
economy is moving (in spite of policy lags and distributional errors) toward such an integrative system, which he
terms the figrants economy. 0
As evidence, Boulding points to ubiquitous grants and income transfers and increasingraeaspta
responsibility for the disabled, unemployed, aged, and poor. He also points to the public services and amenities,
which provide a viable context for market activities,
commodities that benefibhe society as a whole yet represent investments that are not fully recapturable. Knowledge
and the flow of information, for example, play an increasing role in advanced production, innovation, technological
change, and economic development but recesstlean their share of attention from economists.
The Economics of Information and Knowled@eglited by Donald M. Lamberton, surveys some of the crucial
knowledge and information issues raised by Boulding. Contributions by social choice theorists Kerowetind
Gordon Tullock, labor economist Albert Rees, and information theorist Jacob Marschak focus on such topics as
uneven information availability and how it can distort the labor market, prices, and political and corporate decision
making. Other pape consider optimum public investments in research that advances knowledge, the patent system,
and international trade and technology transfer.
The Lamberton book is an important one for environmentalists because it underscores that, without vastly more
information between buyers and sellers in this complex age, the uncontrolled aggregation of small decisions (on
which market economics rests) could add up to largde ecological chaos.
The way such chaos evolves is described by ecologist Garrett Hatdsnnawf a mous treati se, iTh
of t he CldnfieudainEsgland, Hardin points out, all the farmers grazed their flocks in a large communal
field (the commons). Some farmers realized, however, that they could maximize their advantage byngrazing
animals than their neighbors. It was only a matter of time before the idea caught on and the commons was destroyed
by overgrazing. Likewise, if we arbitrarily designate a jointly shared resdwsuaeh as air, water, or even whales
as a Af reneoigdividud is tespbnkible for its overall protection. As a result, it is likely to be destroyed
completely.
The anthropocentric markets of conventional economics cannot provide much information on how to cope with
such freegoods problems, in whichuplic resources can be depleted and public services jeopardized by the
temptation of each individual to avoid paying their share or restraining their greed. Moreover, argue the
environmentalists, economics isdllited to dealing with value preferenceattbannot be assigned monetary
weightings. Such qualitative value conflicts must be left to the political arena, where they face a key axiom of

Kenneth J. Arrowbs fgener al i mpossibility theoncesem. 0 Ar |
cannot be logically ordered into social choiée.

I n di smay the environmentalist must ask, ilf economic
public decisions, and if Arrow is right that democracies cannot order individual prefenetaclegjical social
deci sions, where do we go from here?060 To the rescue col
for democracy, including Gordon Tull ockds rebuttal, ATI
Theor®®moanBl ackds argument that reiterates the theoremds
choices are actually made in committee situattdasn d Edwi n T. Haef el eds contenti on
AEnvironmental Quality ZtsatAa rPrwdbsl e nadfi t S cmmisa If 0Ch oir cdee,r d

preferences into social choice can be met by representative governments wipaaitingystem.

Sharing the PigOnce more we come to this recurring theme in environmental thidikimg distribution of
wealth andncome. On what basis might a new formula for such distribution be justified? Might such a new
rationale lie in the growing interdependencies of advanced production processes?

As many of the papers ifhe Economics of Information and Knowledgggest, prduction has now become
so complex, based increasingly on such abstract commaodities as knowledge, that it is no longer possible to neatly
formulate the rewards due to labor and the rewards due to capital. Neither the Keynesian labor interpretation of
valuenor the Kelsoist capital view of value is persuasive in resolving this point. Production of wealth in advanced
economies is fast becoming a social enterprise, based on a tangled web of interrelationships. The ddvidimula
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land, labor, and capital aadtors of a production process that leads to a logical distribution of @ealtio longer
adequate.

The inadequacy of this traditional distribution formula concerns environmentalists for another crucial reason. It
is precisely these knowledge inputs toguction which increase energgnversion efficiencies and reduce
resourcedepletion rated the only other routes to environmental sanity besides that of more equitable distribution.

The fuel cell is an example of such a knowledgensive, resoureeonseving product, the value of which is
di fficult to distribute via t-btoaversianpatentidlissama 60%f or mul a. T/
(compared to 12% for the internal combustion engine), and it is largely this advance which representsrits grea
value. To whom does the fuel cell belong and who shall share in its rewards? The operators? The man who invented
the fuel cell? Or the taxpayers whose government grant supported the university which supported the research? The
pathways through such gstem of infinite interdependencies are unchartable by current economic methods, unless
many arbitrary weightings and assumptions are inserted into those economic models which attempt the task.

This and other problems make it increasingly difficult to giesiccurate economic models and to avoid the
dangers of forcing public decisions into the straightjacket of cost/benefit analysis. Paul Streeten illustrates this point
by noting that cost/benefit analysis has the tendency to convert political, socialpeadcthoices into pseueo

technical ones; hence its psychol ogical appeal to admi
conflict,d argues Streeten, fisay the requirements of i
wilhave to choose. The choice may be democratic, di ctatc
holds that cost/ benefit analysis, using the economi st ¢

conflicts, which can only be res@d politically2®
In addition, the welfare economists, however well meaning, are busy trying to examine the costs and benefits of

pollution control. Using economicsd® most trusted tool,
environmental goals terms of the willingness to pay for some standard of environmental quality or the willingness

to accept compensation for damage. As K. William Kapp |
criterion for environmental quality leaves nodoubtianyoneés mind that the common d:¢
money. Kapp continues, AfThe basically questionabl e poi |
needs for rest, clean air, nonpolluted water, and health, as well as the injotdlifie individual, are being
reinterpreted in an untenabl e wa?Healsondiatginsthathe or prefer

compensation principle does not take income distribution or information requirements into account, and does not
lead to systematic research into alternative policy options.

The growing list of shortcomings in current economic concepts and methods was summed up in a witty
broadside by economist Alan Coddington, who believes, with Kapp, that the main body of econagtit ithadk-
suited to coming to terms with ecology. Alt may eve
economists can render ®o posterity is to remain sil

If money is an inadequate measure for harmonizing economic activitiesadial needs or the ecosystem,
what new criteria might be devised to evaluate the policy decisions which will face citizens in some future steady
state economy? As a few daring economists begin to respond to this question with new concepts which more
acarately match new realities, we will see their discipline incorporate more hard data on resource factors and on
human needs and potential.

n b
ent .

Questions of ValueAll of these new issues lead environmentalists to call for a reexamination of cultural
notonsd Avalue. d The economic impact of these qualitative
is discussed by Walter A. Weisskopf in Bilenation and Economic® He notes that economics, once based on the
ethic of thrift and selflenial, nav r equi res an et hic of Autilitarian hedoni
mass production, and advanced market economies. Yet this very hedonism, promoted by corporate advertising, is
now leading to the breaking down of industrial discipline emes of dehumanizing, boring jobs.

Weisskopf stresses that notions of value are arbitrary and cldnwed. For example, he holds that the U.S.
economy overvalues material wealth while dismissing psychic wealth. Similarly, we overvalue competitive
activities and undervalue cooperation and social cohesion.

The real dimensions of scarcity are not economic, claims Weisskopf, but existential. Time, life, and energy are
for humans the resources that are ul thic reeds adsiynilaits car ce, 0
those described by psychologist Abraham Maslow; love, peace of mindchgddization, companionship, and time
for leisure and contemplation. These needs can never be satisfied by purely economic means, although economic
activity that satisfies loweorder survival needs permits them to emerge. In short, humans tend to assign values
arbitrarily and then pay measurers to collect only tho:
The hypnotic circle is complete.
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Environmentalists have intuitively come to the same conclusions as has Weisskopf. They note another example;
people in the United States overvalue property rights and undervalue amenity rights, with which property rights
often conflict. One can find hundredéexamples in the courts today in cases involving the conflicting
interpretations of these two sets of values and rights. In such cases amenity rights are beginning to win (e.g., recent
court awards for noise damage).

On this issue of value clashes, BenjaWards har es Wei swkoaoWhas 6so®mkong With
Economié® questionghe avoidance in economics of efforts to study the moving target of constantly changing
human values and preferences. While acknowledging the difficulties, he takewitbsasguments that such studies
are beyond the scope of rigorous, scientific methods of inquiry. Ward feels evasions of such problems have caused
economists to retreat to easier, but less relevant problems. He notes that a sister discipline, thibdajwdicidl
process, does embody an often highly satisfactory system for empirically validating the changing values of
consumers. Through the continuous building up and reinterpreting of legal precedents, changing consumer values
and preferences becomeddized in law and custom. Economists must seek to capture this type of dynamic process
in their analyses.

ConclusionMany of the environmentalistsé indictments of e«
American. 0 Yet some o fmitdédeconomisteintosnpweffarts to geatenfoesheconcepte n
and paradigms, such as those discussed here. After all, economics is still the discipline concerned with scarcity,
choice, and the behavior of equilibrium systems, all of which are still centmaéms for the future. Although many
of the young, radical economists in the United States |
with market economics and the elegant contours of the closed, equilibrium systems it hypothesiaes riey
happier with the bureaucracy that typifies so many centrally controlled socialist and communist economies. And
five-year plans can be just as environmentally destructive as those plans of entrepreneurs or government agencies in
market economies. Yeany assault on economics, sooner or later, is an assault on the mandate of corporations, and
it behooves management to understand the rational basi
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Chapter Five: The Entropy State

Many models exist of the unfolding gf®of advanced industrial societies. Proposed here is yet another: that of
the Aentropy society. o

Dani el Bell gave -iursd u shter inalt i somc iodt yao ftprosntscendi ng vi a
and right, and one in which most of the lafmnce would be employed in service and knowletgsed industries.
John Kenneth Galbraith sees a finew industrial stateo of
itechnostructureo with power fall i ng ardwithordydhe eestigegsf bur e

of a market economy.
Gunnar Myrdal describes Beyond the Welfare Statige future evolving from the mixed market and planned
economies of which Sweden is typical. And Roger Garaudy fores€assia in Communism: Turning Pdim
Socialisnthe shape of advancing bureaucratized communism in the U.S.S.R., as well as the more decentralized
workermanaged models of communism such as that now develo

prediction of the decline of capitalismddi not count on the | abor force becomin
highly industrialized societies, thecrystalFg a zi ng of capi t aiordestedéconomicsthhaso!l of mar
proved equally cloudy.

Another model of the unfolding pattern ofindust al soci eti es might well be that

put, the entropy state is a society at the stage when complexity and interdependence have reached the point where

the transaction costs that ar e tigeeapabilitied la @ maermgriaaalogoosr e x c e
to the phenomenon that occurs in physical systems, the society slowly winds down of its own weight and

complexity, with all its forces and counterforces checked and balanced in a state of equilibrium.

We seem unwilhg to come to terms with the fact that each increase in the order of magnitude of technological
mastery and managerial control requires and inevitably leads to a concomitant order of magnitude of government
coordination and control. Thus we see the irohthose corporate technological innovators who decry the
government bureaucracies that all technological innovations call forth. Worse, as the industrial system grows more
complex, specialized, and differentiated, it becomes increasingly difficult tol thediabyrinth of variables in such
a web of social and physical systems. Any system that cannot be modeled cannot be managed. Indeed, systems
analyst Jay Forrester has noted that such complex systems tend to behavertoitively and are stubbornly
resistant to human manipulation.

Because advanced industrial societies develop such unmanageable complexity, they naturally generate a
bewildering increase in unanticipated social costs; in human maladjustment, community disruption, and
environmental dept®n. All these effects of uncoordinated, unplanned activities and suboptimization are called by
economists, in almost a Freudian slip, fAexternalities.
casualties of unplanned technolégihe dropots, the unskilled, the addicts, or those who just cannot cope with the
maze of urban life or deal with Big Brother bureaucratierounts ever higher. The proportion of GNP that must be
spent in mediating conflicts, controlling crime, protecting consumetdtanenvironment, providing everore
comprehensive bureaucratic coordinati on, and generally
exponentially. New levels of expenditure to maintain this social homeostasis are augured daily, &céntrealis
for new legislation to provide government compensation for crime victims and for new agencies to counsel and
assist those who succumb to chronic debt.

Another emerging fact of complex societies is the newly perceived

vulnerability of their magse, centralized technologies and institutions, whether manifested in the loss of
corporate flexibility, urban decline, power blackouts, skyjacking, or the many frightening scenarios of sabotage and
violence now occurring daily.

Meanwhile expectations aoentinually inflated by business and government leaders, and it becomes more
difficult to satisfy demands of private mass consumption while trying to meet demands for more and better public
consumption, whether for housing, mass transit, health, educattfare benefits, parks and beaches, or merely to
keep the water potable and the air breathable. The enormous burdens of military expenditures add to this allocation
problem in most industrial countries. But even without such huge arms commitmentgrthelating bubble of
expectations is cause for concern. Denmark is a case i
government in irritation over the costs of a highly popular social welfare prégeanapparent inability of votere t
understand the inevitable tradés between high levels of public goods and services and private consumption.

The symptoms of the entropy state are also visible in Japan. Notwithstanding military expenditures held to less
than 2 percent of the GNP, thding Liberal Democratic Party is strained by labor unrest, soaring wage settlements,
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growing social dissatisfaction as inflation reaches annual levels of 16 percent, and the rising public investment costs

of pollution control, sewage treatment, housiagg social security benefits. Britain too is exhibiting signs of

i ndustrialismés next stage, the entropy state. Social
equitable sharing has become the inevitable demand. Rampant inflation, podfingnvestment costs and social

welfare services, and the ineluctable bureaucratization follow a pattern that grows more familiar each day. There

seems now to be a dawning realization on the part of the stoic British thtigbthing is a way of e and that

achievement of even a modicum of satisfaction will now require nothing less than a new frame of mind and lowered
expectations.

Inflation is now so ubiquitous in advanced industrial economies that it has become one of their structural
featuresrather than a temporary affliction. It can no longer be described by economists as a

tradeoff for unemployment, since in many countries, including our own, we have both. Traditional Keynesian
remedies of pumping up the whole economy in order to ameliarages of structural unemployment and mask the
true conflict over the distribution of wealth are now beginning to be felt as too costly in that they raise rates of
inflation and deplete resources. Economist Irving Friedman suggeaftation: A World Wie Disastethat vastly
inflated expectations for both public and private consumption are now a key factor.

Anot her explanation for inflation comes from ther mod)y
understand the drastic multiplier effects elvdloping energy and resource scarcities. Simply stated, such energy
researchers as the brothers Eugene and Howard Odum say that economists and federal energy officials have not yet
grasped the crucial difference betwegassenergy andhetenergy. Grosenergy is typified by all those theoretical
barrels of oil locked in such less accessible forms as shale and tar sands. But it will take millions of barrels of oil to
crush the rocks, heat and retort the shale and sands, not to mention the refiningsaadting, as well as the
millions of gallons of scarce water that would have to be diverted from farm use in the process. What is left over at
the end of all this investment of energy and resources is net energy, only a fraction of the quantity tlyeoretica
available (gross energy). I ndeed the Odums claim that
yielded a few percentage points of net energy, because the process is so heavily subsidized with abdband oil
uranium extraction anenrichment and sources of other energy and capiehsive steps that precede the final
output of electricity from a nuclear plant. Inflation, in this explanation, is driven by the increasing amount of money
and energy a society must keep diverting ojtb of extracting and refining lower and lower grade energy and
materials. Therefore, there are fewer real goods and services produced and prices soar, as the multiplier effect of
additional energyntensive processing of these resources into finishedgisfelt.?3

But the energy situation has merely revealed and | ent
industrial societies. Firshere will be the frantic efforts to invest more and more capital in energy exploitation and
resource extieion, despite the already visibly diminishing marginal returns to much of our cepéative
production. Consider, for example, the case of agriculture where, according to agricultural researchers David
Pimental* Michael Perlman, and others, by a kagasurd how much energy is used for a given output of
calorie® our U.S-type highly mechanized, fossfuel subsidized farming is now the most inefficient in the world.

In other overautomated processes as dissimilar as fishing and operating masy$tensst, she marginal returns to
capital investment are falling: fish catches are now destructively overefficient, while on such transit systems as San
Franciscobébs BART, workers are displaced by costly and

The current stagef hurling massive quantities of capital at the increasingly fruitless endeavor of trying to
produce greater supplies of energy and resources, will, in time, be played out. The learning experience will be
horrendously costly because it will foreclose mattyer more realistic options. Capital, amassed from our
previously bountiful sources of energy and material s, |
entropy (i.e., concentrated potential for useful work). As evolutionist Gregory Bathsstrates, capital is our
precious stock of stored flexibility for performing an orderly social transition to adapt to new conditions, just as a
chrysalis uses its stored energy to turn itself into a butterfly. Instead we see a tragic situatiqindg\a il
companies, electric utilities, and basic manufacturing industries all attempt to borrow larger and larger quantities of
capital to squeeze new supplies from degenerating and depleted deposits of fossil fuels, materials, and minerals.

Banks, inturn, oblige their corporate borrowers, if necessary, by borrowing expensive funds themselves and
issuing their own debt instruments, thus adding to the mirage. Sometimes the wasteful, disastrospeagite
plans of corporations and utilities canhmdted only by massive pressures from consumers and environmentalists.

By fighting rate increases and higher prices and by forcing companies to more fully internalize social and
environmental costs, such groups maymatidgfthbirowrt capita mpany pl
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spending and borrowing plans less viable. We can see this occurring now in many energy companies and electric

utilities.

900

* "“Gross" G.N.P. growth v. "Net" G.N.P. growth?

* G.N.P. only measures prices of those goods and services traded in the market—ignores
all other valuable production services and amenities.

¢ G.N.P. adds in all social costs as if they were desirable, valuable product!

-

Social Costs?? //l

e.g. cleaning up the air and water, garbage etc.
congestion, traffic accidents, diseases of industrial
workers and citizens: cancer, stress diseases, drug
addiction, crime. Taxpayers' costs of regulation,
management, government of complex, inter-
dependent society.
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Fig. 7 Gross National Product problems

As the emerging capital shortage becomes more acute aresintgtes and inflation continue to soar, we may
find that debt service will become the biggest item in corporate and municipal budgets. It will then become more
evident that inflation is the manifestation of a massive, futile economic \spaeling, whee money flows faster
and faster, economic activity becomes more feverish, people work harder, and the GNP appears to be climbing
reassuringly. The only problem will be that fewer and fewer products, goods, and services will result from this
hyperactivity,and money will simply become less and less related to real value. At some point we will recognize
that investing capital to call forth diminishing supplies is a tragic misdirected effort. At that point, presumably,
interest rates will fall, in spite of ¢hincreasing scarcity and value of capital, since most of the precious remaining
supply will be needed to maintain existing plants, equipment, housing stocks, public buildings, and amenities, and
will not be available for whatever higfield uses may stit e mai n. At thi s point, we wi

l andi ngo

istate ecamamy, svhile syrdpyomatic inflation will have masked our declining condition.

The entropy state may be the future of advanced industrial societies unless as yet udiathginees in
computer science enable us to manage and control the complexity of these societies, and unless we improve our
ability to devise accurate social indicators. Even then, the attempt to control such impenetrable systems will
inevitably mean great government control, further loss of freedom and individuality, and will lead us closer to the
computerized state of which George Orwell warned in his K&K .Another path may lie in deliberately trying to
reduce the interdependencies by simplifyingne of the overly developed systems that have now reached some

obvi

Oous

born of desperation, begin to isolate and sever some of the interdependemtiesocial and technical systems, so
that the variables might once more be reduced to a manageable number.

Some systems seem to work best on a very large scale. For example, the telephone system must be widely
standardized and is, by definition, compd®f interlocking elements. But other systems and institutions can be
more efficiently operated on a smaller scale. Perhaps cities and many corporations fit into this category. Some have
even suggested that if we convert individual homes and apartmédihgsito solar, wind, and methane power
generation, then the only reason that homeowners would need to be connected to central power stations would be to
sell power back to utilities for resale to their own industrial customers! Certainly we are nogvtbedimadeoffs in
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building larger and costlier central power plants with longer, more expensive, av&styg transmission lines.
But to expect existing utilities and energy corporations to develop such radically different systems would be as naive
asit would have been to give the buggy whip makers the responsibility of developing the automobile.

Similarly, we might change the mix of human and machine energy that our production methods currently
employ. Many of our farm families were driven off theintl because of the now enenggsteful automation and
the largescale investments that corporate farming requires. A return to smaller farms might yield benefits in human
satisfaction and would save enormously on energy and transportation. Thistoelpitelr equation has changed for
hundreds of other production processes in our society, as the cheap energy trip comes to an end. We can
communicate instead of commuting, fill in the wasted spaces in the suburban sprawl, use our existing buildings
more effigently and renovate old ones. Then we can bicycle more; perhaps one day walk the shortened distances
more safely; grow our own vegetable gardens; and spend more time in family and community activities. As the Ford
Foundation energy study shows, such changeur life styles could achieve tremendous savings of energy and
capital and could stretch all our resources. The entropy state might be held at bay for many generations by such new
values and symbols of success.

InthelastanalysiBe |l | 6nduiposatt society, 06 the technostructure of
various models of socialism, communism, and welfare capitalism mentioned earlier are all too heavily dependent on
increasing economic growth and technological mastery. Eveitsergonomies are wholly dependent on their
primary agricultural,, manufacturing, and resource base:
abundance of the sixties seem evanescent and réfethaps the crumbling faith in the gods of tebgy will be
restored and justified, and premonitions such as this, of the entropy state, can be happily banished from our minds.
But at least running scared may buy us some time and retain some of our precious store of flexibility, so that we may
yet transform ourselves into a new culture in harmony with the earth.

lrving S. Friedmantnflation: A World Wide DisastefBoston; Houghton Mifflin, 1973)

Eugene Odum: iGeorgia Conservancy Magazine, 0 Fourth
S‘Howar d Odum; i A MBIR@yal SWedish Wcademy of Scienceas)h Volume 2, Number 6

“David Pimental: iScience, 0 Volume 182, Number 4111,
5Gregory BatesorSteps to an Ecology of Mir{tlew York: Ballantine, 1973)

5Buckminster FullerQperating Manual for Spaceshifarth, Simon & Schuster, 1969.

Reprinted fronmPlanning Reviewivay, 1974.
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® Business and Society Review (reprinted with permission)

Chapter Six: Let Them Eat Growth

It seems selévident that wealth is based on the availability of natural respame energy. However much

human energy and ingenuity we expend, if we dondt have

needs, then we are not only poor, but dead. Economists seem sometimes to doubt this, particularly the technological
optimists who sometimes give the impression that the human mind can engineer infinite substitution as resources
become scarce. Others, such as Paul McCracken, a former chairman of the Council of Economic Advisors, seem to
believe that all that is necessaoycall forth greater supplies is eviecreasing levels of capital investment. Since, as

we have discussed, capital itself is a store of low entropy (potential for useful work) extracted from past exploitation
of resources, i t wofarinuda weukd enty work ifthiere bte stilk uaexptoied i@sources

present in a concentrated enough form to make their extraction and fabrication worth the effort in net energy terms.
However, there is now widespread concern that capital itself is becomerg acarce resource. For example.

Senator Lloyd Bentsen of Texas has conducted hearings on the future availability of capital; it appears worrisome
enough to him to prompt his interest in prioritizing investments and credit.

There are also other indicatis that the message of scarcity is getting through to business and national
governments. Of latd=ortune, Business Weeakd other similar periodicals have reviewed the coming scarcities of
resources and the spate of U.N. conferences on the environmeniation and food; these, as well as the growing
Third World militancy, suggest growing realization that many of our basic assumptions concerning salvation
through industrialism, technology, mass production and material abundance have collided withresfinirce
base, rising expectations, and exploding human popuéatdirexacerbated by increasing global economic and
political interdependence.

What all this augurs is redistribution. Not only redistribution from the affluent to the rebellious amnatéadst
poor within the rich countries, but redistribution from rich countries to those of the Third World. We might also
expect a geographical redistribution of production, so that the raw materials of less developed countries might
acquire more added valas exports while increasing their own national-selfficiency, while rich industrial
nations may divest themselves of those industries based heavily on imported raw materials as they become scarcer
and more expensive.

What | am suggesting is that we nmsse the repeal of some of the Adam Smith concepts of international
comparative advantage and the conventional economic wisdom that more world trade is always better for all
concerned. Of course, world trade serves many important purposes where sucesxdisribute geographically
limited, vital and nonsubstitutable resources and commodities between trading partners. Other benefits include the
enhancement of global cultural exchange and communications facilities. But this should not blind us ta #te poin
which returns to such exchanges diminish and they generate social costs. Economists who glibly justify world trade
to meet the requirements of global efficiency are not
consider so many factors be exogenous variables that it is almost arrogant to claim that they can determine what is
globally efficient. Reality is what we pay attention to, and economists, like most of us, pay too much attention to
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shortterm oscillations while overlooking largeycles over longer time periods. Oskar Morgenstern, the brilliant
mathematician, noting this propensftyew York TimesSept. 23, 1974), underlines its absurdity by pointing out

that the data on such apparent oscillations is itself often little blettefictitious. World markets cannot be relied

upon to determine what is globally efficidrecause they do not account for the power wielded by large economic

and political forced8 whethemations or multinationatorporationd and they accept the existidgstribution of

wealth as given. As shown in Fig. 1, such concepts as |
on a global scale, unless a time horizon and spatial boundaries are specified. In addition, we might remind ourselves
that thee is nothing intrinsically good about transporting goods to and fro, between or within countries. As we are
now seeing in our domestic economy, our passion for transporting things and ourselves has been largely based on
ideas about economies of scale inguction and the historical happenstance that for much of this century we have
almost treated energy as if it were a free good.

It is possible that Adam Smith also overlooked the transportation, distribution, warehousing and inventory costs
that might arse with vast centralized mass production and-evenecomplex divisions of labor and failed to
realize that they might eventually lead to diminishing returns frowatled economies of scale. Another factor
Smith ignored was the crucial difference betwegchange, or market, value and-uakie. We tend to calculate
our efficiencies in the efficiencies of exchange, which leads us to discount efficiencies associated with use. Such
usevalues often make small decentralized operations profitable to thearswand yet it can be difficult for such
operations to exist in competition with largeale units operating on the efficiencies dictated by markets of
nationwide or global scope. Nevertheless, few economists challenge the orthodoxies concerningtteel unall
benefits of world trade based on global division of labor and comparative advantage, whatever values of use
efficiency are lost and however high the costs in transportation, warehousing and distribution. This is not to mention
the increasing sociabsts in specific countries that such global interdependencies create; for example, the growing
phenomenon of lockstep economic cycles, the disruption of domestic labor markets and the distortion of production
patterns in weaker nations. In fact, world &axhd the existing international monetary and financial system are
based on past configurations of power and inevitably dictate inequitable participation and the exploitation of weak
and poor nations. Recent U:Bponsored meetings on such problems agthesqual terms of trade and the power
of multinational corporations attest to a growing awareness of this fact.

Even our current global inflation as economies move into synchronous inflation/ recession oscillations is not
seen as part of the social cost@an overcentralized, overcoherent and increasingly unstable world production and
trading system. Any global or massively interlinked system whose component units retain their own suboptimizing
goals and fail to develop maegwmals appropriate to the ndevel of organization will inevitably create a replay of
Garrett Hardindés ATragedy of the Commonso parable. Sucl
to domine type breakdowns, as its ability to dampen oscillations is reducedrmisast, natural systems prevent
such instabilities by their characteristics of diversity, redundance and decentralization. We are reminded of the
profound misunderstanding of natural systems and evolution propagated by the Social Darwinists, who saw only
competition in nature and overlooked the subtle and pervasive cooperation and interdependence of all living
organisms. Even as we try to shore up our crumbling world monetary system, those who question the benefits of
world trade based on framarket concpts risk the label of neomercantilists advocating a regression to autarchy.

The same outdated metaphors of economics are similarly preventing creative thought on our current domestic
crises. Terming these multi pl eresahe prebem furthér. Consdgueptly oumi z at i
leaders have dictated that the real debate about nateswlrce allocatiodsand, indeed, about what is
i val wWavhl beecanducted in the mystifying language of economics and thereby preempted by thisgparticul
priesthood, rather than being conducted in the mother tongue so that all of us might join in. Coalitions of consumer,
poverty, minority and environmental groups have discovered that the current national debate is not only about
inflation; indeed, the dete might be as well or better conducted by political scientists, anthropologists, social
psychologists or members of any number of other disciplines as by economists. But having arbitrarily defined our
problems as economic, economically trained mindsgtg er ed by t he word Ainflation, o
and the Phillips Curve model of the traalf between inflation and unemployment that they were taught in school,
thereby shortircuiting any further useful thought, even in their own subsyseiguage. The debate over
Ainflationd masks both the real debate about sharing t|
pumping up the whole economy has now collided with the global population/resource scarcity equation.

The drift to masive, interdependent, complex centralized systems of all kinds has now also outrun our
conceptual and managerial capabilities by several orders of magnitude. Prisoners of our own semantics, we cannot
even pose the right questions. Examples of our blunglattempts to model and deal with global systemic
problems are | egion. They are based on the notion of t|
istheanswgrbut what is the question?0 Take inureases..Basedeoal i st i c
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our own experience, we conceive of the population problem as technical and educational. For example, according to
Dr. Dana Raphael, publisher of thactation Reviewmore persotyears of contraception are provided by human
lactation han by all of the technical means of famillanning programs. We cannot deal either with the fact that in
poor countries children are often the only sesiturity mechanism or with the theory of demographic transition
that acknowledges the role of pastonial exploitation. Such analyses inevitably identify the U.S. and the
overdevel oped countries as part of the problem and poi |
Our approach to the world food problem is equally myopic. FormercAljure Secretary Earl Butz, who led
the U.S. del egation to the World Food Conference in Ro
inquiring too closely into how its workings are distorted by power, or into the problem of need as dpposed
demand. Even our inadequate relief plans for helping rebuild reserves and setting up a World Food Bank do not
acknowledge that our own appetites for meat and livestock products are a growing part of the world food problem.
Meanwhile, rather than conceating on increasing seffufficiency, poor countries sucked into the whirlpool of
world trade often act in their own worst interests by selling their protein and raising cash crops to exchange for
inflation-ridden foreign currencies.
Frances Moore Lappeomts out inDiet for a SmalPlanet,that for three hundred years Western colonial
powers established plantation systems in their colonies to produce profitable cash crops for export in place of food
for local inhabitants. The crops they seleétedbaccorubber, tea, coffee, cocoa, cotton and other fibdrave
negligible or no nutritional value. These cash crops became established in world trade as the leading exports of the
Third World, so that even after emancipation their economies remained hookechaxports rather than
developing alternative strategies for salffficiency. According to the U.N. Food and Agricultural Organization,
some 250,000 square miles of arable land is planted to nonnutritional crops and this acreage is growing faster than
that for edible crops. These poor countries were also hooked into the roller coaster of world trade, and the velocity
and amplitude of its cycles can cause as many grotesque distortions in the priorities of weak countries, as it can be
advantageous to powetfrich countries and multinational corporations. For example, the Peruvians export fish
protein to feed U.S. beef cattle while our own aid programs promote and dispense to Peru exotifoptifiéein
soft drinks. Even our efforts to help such countteegard seHsufficiency via such strategies as those of the Green
Revolution are arbitrary approaches to problems economically defined in our own terms. Such definitions lead to
solutions based on unstable monoculture, which requires costly applicatligs-ehergy pesticides and fertilizers
and mechanical equipméntreating further dependence on uncertain outside supplies, particularly petroleum, and
increasing social inequity. These convoluted policies and rationalizations permit us once agaid, ttreaar
present issue of redistribution, both between nations and within their borders.
Another example of such failures of conceptualization concerns global environmental problems. The
overproduction, overconsumption and overpollution from overdevelopantries is directly a concomitant of the
underproduction, underconsumption and underpollution of the underdeveloped countries. Again the nexus is

redistribution of both production and consuwmanytasepn i n s
efficiency claims for the U.S. economy are suspect, si.
inhabitants it requires much of the worldbés resources |

energyefficiency, researchers John Steinhart, David Pimental, Michael Perlman and others note that on an energy
input/ output basis the U-Style energyintensive agriculture is the most inefficient in the world. And yet we are
still trying to sell the world our model of capitaintensive, consumptienriented industrial developméntor, as
cynics describe such efforts, iTechnology transfer is
and give it to the rich people in poor countries. o

Apart from the statistics themselves concerning the world poverty gap, the most sweeping indictments of the
industrial worl dds destructive interactions with the T
that underdevelopment is not an actuaidition, but rather a conditioning of Third World people to demand wholly
inappropriate and unattainable packages of consumer goods and services. The media power of multinational
corporations propagates these consumption patterns and expectations, fehettgensive soda pop, candy,
shacks or packaged infant formula; poor consumers are thus lured into spending large portions of their meager
incomes on such marginal products, often with dire nutritional consequences. lllich notes that every prigltte car s
in Latin America denies some 500 people an adequate bus service and every refrigerator forecloses on hopes for a
community freezer. He castigates the current libkuahanist plans for global crisis management, whether to

provide food or populationconr ol s er vi ces: ABy shifting production fro
guilt and increase their sense of power. Their hubris distracts them from understanding that only the renunciation of
industrial expansion can bring food and populatiotkbato a balance inthesoal | ed backward countr

the nexus is redistribution.
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What institutional changes might we expect in a future scenario which may require redistribution of incomes,
reallocation of resources and decentralization of imdligroduction and human populations? None but the very
optimistic can imagine that such systemic changes could be accomplished without social strife. The arguments about
how to share the nlmngergrowing pie that are now being conducted in mature inddisocieties under the rubric
of Ainflationd are only auguries of sharper clashes to
are still psychologically dependent on the idea of material acquisition and are prepared to fight outighyother
round of this oldest of all zereum games. Even more ominous are the increasingly militant demands foiceil
rollbacks evident in U.S. foreign policy pronouncements as the search for inflation scapegoats begins in earnest.
Even stalarkdet difeeenomi st Milton Friedman has denouncec
efforts of corporations and powerful institutional forces will increasingly collide with each other and their social and
ecological host systems. We often forget that snakimizing goals of sutnits stress social systems as much as
ecosystems. In the economic models that still program corporate decisions, the delicate webs of familial and
community relationships and social sanctions are treated as free goods in pteeisalye way as are air and
water. Clearl® as inflation is symptomatically showiégall this suboptimizing by corporations and other powerful
interest groups has reached unsustainable levels. Americans will now have to begin the painful process of
renounciy t he fAkeeping up with the Jonesesd game.

Kicking the Joneses habit will require alteration of the symbols of success and achievement, changing societal
roles and rewards and reducing the emphasis on competition in favor of cooperation. Alternativeasy$tems
institutions embodying such new values are already flourishing and will grow as negative feedback from former
behavior becomes more insistent and palpable.

Existing corporations and institutions will try to continue as usual until some combinatiaw afaterial
scarcities, supply bottlenecks, soaring prices and capital or credit shortages strikes their particular industry or
activity. Many will go out of business, especially those heavily dependent on €apidalesourcéntensive
production or cosumption. Others in similar circumstances may have the political power to force the taxpayers to
bail them out in the manner that various aerospace, airline and utility companies have used. This type of corporate
parasitism is already on the increase, @i, feedlot operators and other special interests join the line waiting for
government assistance or bailouts.

Meanwhile, as the game gets tougher in the U.S., multinational corporations may step up their drives for new
markets and profit opportunities other countries and thus provoke even sharper confrontations with national
governments in their bids for resources and eventually unleash more efforts to cartelize them after the style of the
Organization of Petroleum Exporting Countries (OPEC). Whentbeebig players preempt the game in too blatant
a fashio® whether they are powerful groups in a national economy or powerful actors on the glolialestagiet
is often reached when the small, weak players decide that they have nothing to lose byamalkifipm the game.

This has happened on Wall Street, for example, where the big institutional investors and gunslinging money

managers sought to play the field of smal.l i nvestors,
gamedeperald on the willingness of these small investors to
ACommonso of Garrett Hardin. As each big investment tr

small investors dropped out of the garioday, no large investment manager can afford to play the market, because
these large institutional stockholders have now themselves become the field. The small investors, no less than the
OPEC nations and the producers of bauxite, copper, coffee lagidootmmodities, lose confidence in the unequal
game and either drop out, try to set up some new rules or create a new game of their own.

At the same time, at least 50% of the variables affecting the U.S. economy are now beyond the reach of national
policymaker s. Todayb6s |l evel of gl obal interdependence, whi
grain prices as a result of large sales to the Soviet Union, will have a lasting effect on the U.S. food industry, as well
as our entire economy.

Othe effects of growing interdependence have been the confrontations between the overdeveloped and the
underdeveloped nations at the world conferences on population in Bucharest and on food in Rome. Increasing
demands were heard at both conferences thawérel@eveloped nations curb their wasteful overconsumption, which
results in each American child creating fifty times the impact on resources as that created by the birth of an Indian
child. At the same time, it was forcefully pointed out in Rome that 1estatg habits and wasteful use of fertilizers
for lawns, golf courses and cemeteries were exacerbating the dimensions of famine in less fortunate lands.

Since the productivity of U.S. agriculture, according to David Pimg8énceVol. 182 #4111), is ddining
in net energy terms, we may expect a devolution of some of its superstructure and a shift to greater labor
intensiveness in the future. The former levels of productivity were achieved with massive energy subsidies, which,
in turn, permitted the pliferation of overprocessed, overcentralized, overtransported, overpackaged and
overpromoted foods. This is often associated with significant nutritional depletion, such as in the case of
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oversugared cereals, snack foods, and TV dinners, where largetjmepof the retail price are for costs of
packaging and advertising. There are even depressing signs that if U.®atheghabits are reduced to a more
healthful level, the vegetable protein substitutes will also be overprocessed, overpackagedahdreione costly

in energy and money terms than necessary. The highly capitalized food industry can obviously make more profit
selling texturized vegetable proteins and substitute foods made from them than by selling +@gmitatent soy

grits at lesghan half the retail price.

The devolution of this highly capitalized structure may shorten this lengthy and costly processing, packaging
and promotion chain. One can imagine that some products, for example, TV dinners, will become unprofitable to
produce as bauxite price increases eventually make their aluminum trays prohibitively costly. As transportation
costs rise, regional and local food production and retailing at a smaller scale will become more efficient. And as
capital becomes scarcer, many loeaicrounits for food production and processing requiring minimal capital for
entry, such as small truck farmers, bakeries, specialt)
there is also evidence of great interest in home gardeaity-allotment food raising and home preserving.

In addition, consumer resentmegainst large food companja@gribusiness operationayge
retail chains, and the increasing power these companies wield, may create other pressures toward delolving suc
oligopolistic control over the most basic means of human survival. Inflation, as it continues to eat into purchasing
power, will also cause consumers to rethink purchases of costly, convenience foods and nutritionally inferior snack
foods and return to ane basic, less processed foods. Current grassroots interest in sound nutrition education will no
doubt grow proportionally to inflation, as well as growing fear of food adulterated with chemical additives and
pesticide residues, not to mention loss ahféan large food companies and their higbwered promotion and
advertising.

Lastly, | would hope that increasing nutritional awareness among U.S. consumers combined with their eroding
purchasing power, would not cause b&sed multinational food compasito step up their already shocking
exploitation of less sophisticated consumers in other countries, particularly in less developed regions of the world.
We have become aware of many of the horror stories of the overpromotion of marginal snack foquls, sodia
candy bars causing poor people, lacking the cultural defense mechanisms of Americans, to overspend their meager
incomes on such items, often with terrible consequences.

When | was in Singapore some time ago meeting with consumer groups, | faunautth of their efforts were
devoted to trying to educate young mothers not to substitute costly and inferior canned condensed milk for their own
mil k in the face of vast propaganda effortslewof mil k pr
Internationalistmagazine has exposed the dimensions of the problem of promotion of infant formula in less
developed countries and the giveaways of feeding bottles and free samples to mothers, often employing salesgirls
dressed as nurses. Often the heawf obsuch substitute formulas leads poor mothers to overdilute them, risking
malnutrition of their infants. In addition, it is often difficult, the article pointed out, for such women to obtain sterile
water or the means of sterilizing bottles, and soymiafants are exposed to disease. The Protein Advisory Group
(PAG) of the U.N. has cautioned such corporations to refrain from these promotions, to stress the importance of
breastfeeding, and to improve labelling to minimize misuse of such milk prodwftde the PAG has no
enforcement power, such problems are being exposétidy actation Review.

In Kenya, while meeting with consumers groups, | encountered a similarly horrendous problem. Women in that
country had gained the impression from billboandd enagazine ads that Ce€ala possessed magical, healthful
properties. Many of them, unable to read, had begun substituting@xador their own milk in feeding their
babies, some of whom had died of malnutrition. Such horror stories illustrate thyerbgponsibilities that
multinational food companies must bear when they usevigésure sales tactics inappropriately in vulnerable,
poor countries.

In a world of food scarcity and famine, we must realize that overcentralized, ¢afgtedive food idustries
guided by market forces, tend to overprocess, overpromote and overpackage food products and then often
overtransport and overdistribute them. This profaximizing behavior creates social and environmental costs,
because their products do not bee full share of these costs in their prices. Such companies, if permitted to
continue externalizing such social costs, tend to become parasitic in terms of the larger social system.

We are entering an era where the maximizing behavior of corporadarenty be pursued at the expense of
suboptimizing the system as a whole. In fact, most of our social problems today can be characterized as the multiple
problems of suboptimization. As systems analysts M. Mesarovic and E. Pestel point out in theitdrdakd at
the Turning Pointthe second report to the Club of Rome, when we perceive the extent of our global economic
interdependence, we may learn that in a finite system competition must be balanced with cooperation, and that
narrow, maximizing strategs will lead only to the worst outcomes for all global players. Indeed, we must
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understand that the new ballgame for the human species, whether for individuals, corporations or countries, has now
become nothing less than that of maintaining the viabifithe ballpark itself.
The limitsto-growth issue is a political issue. The reason is that if you have already been consuming a vast

amount of the worlddés resources, then it behooves you I
Airesearcho t o jgtoednsuie ang so you havecan awfulial of studies done, and propagated,
to say that there is no problem. But if you dondt have

little worried about when it might all run out. And this isyahe Third World countries are now talking about the
New International Economic Order. | think they understand that the justification of inequality for capital formation,
which i s the olddo wnedy nneosdiea n ofift reiccoknl oemieave theenwveitingipthee n t |, i s
back of the line forever, until all of us have our second houses and third boats. | was recently with a Third World
|l eader, and we were talking about the inevitthtwbe subj e
|l anes of traffic. You go into the tunnel with your car
all owed to change | anes. And there is the other | ane gt
| disagreevi t h Her man Kahn who c¢claims that Western nations n
Il ndi a. 0 Weéde nophave the choice of whethemiarry India. We chose to marry India when we (the
industrial nations) extended our globahsch for materials and resources to support our economies. It was not
I ndiads choice; she was a captive bride.

The real job over the next ten years is to start retooling ourselves. Herman Kahn asks. Are we worse off? Is the
future going to be better? Toean t hat 6 s not the question. We have to rede
have to redefine what we mean by satisfaction. We canod
Therebs plenty for our needs, maybe not for all of our

The Institute for Human Lactation, founded by Dr. Dana Raphael, publi$ieeksactation Revievis at 666
Sturges Highway, Westport, Conn. 06880.

This chapter is based mostly on a paper given at the Lake Itasca Futures Seminar in Minnesota in 1974 and o
an article inNutrition Action,Dec. 1975. In 1976,1 debated Herman Kahn of the Hudson Institute on the occasion of
our both receiving honorary doctor of science degrees. Naturally, the issue was our sharply differing views on the
limits to economic groth and redistribution of wealth. Some of my remarks are incorporated in this chapter.
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Chapter SevenJ apan: | ndustriali smds Bell

So awesome has beedi apanbésompshwarbboome, in a singl
most powerfud that it is easy to overlook the burdens that affluence has imposed. The Japanese have almost caught
up not only with American abundance but with our moettay problems as well: pollution, inflation, labor unrest,
and soaring costs of social services puollic investmen® in short, all the digconomies, diservices, and dis
amenities that we in the United States have discovered are the other side of the coin of industrial growth.

| recently toured this Californigized country of 103 million people, lhaf whom are crushed together on a
mere 2 percent of the land, and came away feeling that American influence is on the wane. That influence has
extended from mass consumption of automobiles, television sets, and other electronic gadgets to lifieslyles, fa
relationships, and even a desire to alter onebs physic:
whet her the relatively small Japanese are fiecologicall
World War Il many women herhave fed their children proteiith U.S:type diets so they would grow tall.)

The warts on American society are now all too visible for it to continue serving as an unquestioned model for

Japanés future. A young managemeht mensnol Oaaka: TA¥ai ma:
their goods and good intentions, Americans are confused and unhappy, while their land is polluted and the benefits

of their technology are questioned. Japan will find her own way, develop her own model dfagooci et y. 06 | n
gui et potterbés workshop in the hills of Kyushu, the sol
voiced. Hajime Kozuru, whose skill and artistry are acclaimed as far away as Tokyo, sat sipping tea, surrounded by

his drying pots, and pointed down into the valley where the town of Fukuoka lay in a Los Ahgglpse haze. fi We
must retrieve, 0 he said, fAisome of the wisdom of the pa:

needs, their community, and their own dignyi . 0

In fact, many Japanese seem to share the view of sociologist Yonosuke Nagai that the sum of unplanned
technological developments by private enterprise in the United States has produced such an avalanche of social
change that our government is floundgrand our institutions disintegrating, while we await some emerging
political consensus to provide new direction. Just as in the United States, affluence has brought to Japan satiety and
a search for new goals and values. The critical difference betweee t wo countri es i s that tF
the suno has been telescoped in time and may not foll o
untroubled affluence the United States enjoyed after World War I, culminating m the 1950868sdDuring that
period, our resource base and land area, together with our relatively small population, enabled us to pursue the goals
of industrialization and mass consumption with little concern for our social and environmental costs in the 1970s.

In Japan, however, the crunch has come almost before the coassmption stage has been fully realized.
Anomalies abound. With freely spendable yen jingling in their pockets, the Japanese find their choice of goods,
services, and amenities still limitedhdy cannot load up on household appliances and furniture because their houses
are too cramped to provide room for such trappings of the average American home. The yearning for breathing
space andiisshoke{ it he ri ght t o s un s hasinylgkigprisa ciies findsekpressreimteee and i
proud ownership ofmaicar( ipri vately owned caro6) and the weekly exod
Toyotas, Datsuns, and Hondas in search of a little spot of greenery for picnicking and outdciee e&s in the
United States, the escape in the family auto becomes more difficult as pollution and congestion spread and parks and
beaches are engulfed by crowds. One of the few other outlets for Japanese consumers is foreign travel, in which,
becausef language problems and their unfamiliarity with other countries, they tour in conspicuous groups, creating

a new image to rival the Augly American. 0
Japanbés resource base and | and have al ways ubedrs sever
revenge came swiftly, and the wdtdgai( Aipubl i ¢ hazard and environmental di s

Land prices have soared, followed by those of food and other commaodities, while the rising expectations of the good
lifed titillated by the barrage of consumer advertisinave contributed to general inflation and demands for
higher wages. In addition, the Japanese cannot spread out spatially without the utmost care, for fear of using up their
precious arable land, already intensively ealtéd, and thereby becoming more dependent on undependable
supplies of foreign food. Even the carefully conceived decentralization plan of Prime Minister Kakuei Tanaka was
viewed by many as merely fispreadi ng lepoidthewecurrenn ar ound. 0
headache of having to import almost all of the oil supplias well as many of the basic resouéceeeded to keep
Japanese industries operating.
Japan has several advantages in dealing with its new problems and developing a urbo®detof its own.
Pollution and congestion, contaminated fish and rice, outbreaks of meaogrgadmiunrelated poisonings (such
as those at Minimata Bay), and respiratory ail ments frq
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feebacko for the public, as well as intellectual fer ment
while still afraid of professional diisvappresctal awtdoli cv
the application ofthe Ralh Nader model of social action. Other acade
movements for consumer and environmental protection will provide the momentum needed to galvanize the
scientific discipl i n®suchaSihe recemtarningibyDr.iHirokhi Hiratd, e Tokyoo wi n g o
University, that governmerget limits on the cadmium content of rice are so high they could cause kidney
ailment$ is now becoming respectable. Development of pollutiontrol technologies is accelerating. Examples
i ncl ude Ho ndade sutomobileaengind, Whickl reduces emissions, and a method developed by the
Tohoku Technological Research Institute in Sendai for extracting poisonous metals from water.

At the grass roots, the Japanese are mobilizingfandeheir own interests. Mrs. Shoko Mukai, an official of
the Japanese equivalent of the League of Women Voters in Tokyo, proudly showed me the booklet her group had
produced for housewives on the dangers of additives in foods and pesticides. She saidehausiness and
government leaders suspect that the fuss about pollution is a Communist plot (the Communist party has picked up
many seats in the Japanese Diet in the past few years) .
Communistppt 270 asks Mrs. M kxat . eBacki i inzemed mgjdoups waged a
prevent the building of a petrochemical plant in a scenic area near Mount Fuji. Marshaling scientific expertise in
chemistry, biology, and meteorology, they @shed and produced their own report on the social effects they
believed were not adequately considered by the company and the local prefectural government. They organized
tours to nearby Yokkaichi to show their Mount Fuji neighbors the air pollution ddoyssimilar petrochemical
operations. And, long before such strategies were contemplated by U.S. environmentalists, residents of Yokohama
effectively intervened in the siting of a new power plant, extracting a memorandum of understanding from the
Tokyo Electric Company and the city government of Yokohama; the agreement, posted in the municipal building,
specifies the permissible sulphur content of the plant

On the consumer front, newly sophisticated housewe s 6 gr oups, such as Shufuren a
the oligopolistic practices of some of the large trading companies, are planning boycotts of fabrics. Two years ago
they successfully boycotted TV sets, forcing prices down some 15 percent. ditkeailnterparts in the United
States, these citizensdé organizations B8andtheproblemmohed t he
its distortion by advertisingupported commercial mass media. The result has been the swift growth of an
underground press (calledini- commiby the Japanese) that reflects the grasss concerns of activists.

Japanese businessmen, too, are realizing the complex interdependencies of industrial urban societies. On the
whole, the businessman here seems mongreégc his social position than does his American counterpart. The
interlocking relationships between Japanese big business and government are openly acknowledged, and they have
some advantages over the more covert relationships in the United States.céaghalmost feudal system
engenders an accompanying spirinoblesse obligaiVhereas U.S. corporate managers are still agonizing over
what constitutes fAcorporate responsi bil ite-tymbo t hei r Jap:
responsibil t i es for their workerséjob security, health, and
readier to deal with unanticipated side effects of their operations and may put their honor and social prestige more
firmly on the line when it comes toaking amends.

The Chubu Economic Federation in Nagoya, which includes among its members the chief officers of such giant
corporations as Toyota Motors and NKG Insulators, is planning to build an environmental research center in central
Japan. TheJapanGerr f or Area Devel opment Research, one of Toky
conducted an international symposium calling for intellectual initiatives on the part of business, government, and the
academic world. The work of nine competing plantingams and t heir HfAalternative fut
were compared and then integrated with the insights of experts from many other countries invited to critique the
plans. Similarly, while it has taken the pressure of outsiders and militant stoekhtddnterest U.S. companies in
conducting fisocial auditsodo of their activities, Japane:
even sending teams to interview U.S. scholars working in this new field.

There is significant activitytdhe government level also. Japanese control standards for pollution are in some
cases twice as high as those in the United States. Dr. Moshio Hashimoto, of the National

Environment al Protection Agency i n Taweksychtremgndousnt s out :
popul ation densities in our most heavily industrialize
a bill that will compensate Japanese citizens for injuries and ill health brought on by pollution.

In Japan today theie skepticism about the role of technolégynd a willingness to learn from the American
experience. For example, many Japanese feel embarrassed about their paucity of flush toilets and chemical sewage
treatment facilities. But before they commit a hugeitedinvestment to water treatment, they can evaluate the new
debate in the United States over the advisability ofdimensional chemical treatment systems. This may enable
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the Japanese to build on the best insights of their own past: that wastetsiagemeeded and belong in the &oil

not in the water, where they are nothing but detrimental. In like manner, they can now capitalize on our research in
biological, rather than chemical, pest controls or maybe even retain the streetcars of Kyoto, Fuldiokzer

cities to stem the proliferation of automobdealready some eight times more numerous per hectare of level land
than in the United States.

Most encouraging of all is the move among Japanese economists to reassess economic theory in light of our
new understanding of environmental constraints. By contrast, American economists have felt too inhibited to step
outside the politically safe bounds of market economics, for fear of being branded as radicals or Marxists; they have
thereby been denied firintellectual terrain from which to examine critically the U.S. market economy.

One of -1Jeagpdainmbgs economi sts. Professor Shigeto Tsuru, p
explained to me the newly devised macroeconomic indicators thetosifl replace the standard gross national
product (GNP) formula in Japan. Called net national welfare (NNW), the new indicators will deduct from the GNP
figures several categories of social cdstato accidents, traffic congestion, pollution,4dmwn publt facilities,
and the liké so that Japan will have a clearer picture of whether its economy is improving the quality of Japanese
life. In the United States such new economic concepts are still germinating in the halls of academia and

have not yet enteretid realm of serious political debate.

Lastly, Japanese cultural traditions, with their concepts of responsibility and familial respect, will continue to
generate social innovations. Their traditionayi method of reaching decisioahiswhich proscribes aitin until all
affected groups have been consultambuld well be made to include increased participation of wider circles of
citizens. This might provide government and industry with mor&otgate indicators of the rapidly changing goals
and values of thdapanese people, and might result, in turn, in more efficient allocation of capital and scarce
resources. In addition, Japan will continue to have an important pragmatic advantage in its posture of nonmilitarism,
which has kept military expenditures ababl1 percent of its GNP. This will continue to release resources for social
investment and innovati@nwhile the U.S. economy is still shackled with massive military budgets. Another trait
that may have considerable survival value is the Japanese appnecfatstraint, subtlety, and miniaturization. As
Buckminster Fuller has been telling us for years, iLes:
fewer resources and less energy that the path to environmental and social harmony tiesdvaday, if Japan
solves its problems of rapid growth, the Japanese will be teaching Americans a vitd ldsgtanore and bigger
are not necessarily brighter and better.

This chapter reprints an article originally published inSla¢urday Revietwald of Dec. 18, 1973.
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Chapter Eight: The Great Economic Transition

Let us now zero in on the U.S. as an example of a mature industrial economy facing the inevitable transition to
more sustainable modes of production and consumption and review someéestriategeadjustment.

I f the present fAslumpflationd is over, can the next
crank lead us back to the good times? | believe that it will not and instead, that it will clearly reveal the inadequacy
of traditional Keynesian policies and indeed, the bankruptcy of macroeconomic management itself. In spite of an
unemployment rate hovering between 7 and 8% and prospects of federal budget deficits on the order of $60 billion,
officials pronounce that thegiht is now visible at the end of the tunnel. Meanwhile, traditional economic advice is
rigidifying the responses of both Congress and the Administration and continuing to generate policies that are
counterproductive and often lead to exacerbation of ambilems. The new malaise of stagflation or even
Aislumpflationodo is inexpl i'amhdsaowleen daxperdedced by \rtnadlyleveeyc on o mi ¢
Western economy as well as Japan. Inflation, no longer understandable by the Phillips Cuioft wike
unemployment, has now become a structural feature of many industrial economies rather than an aberration, and
recession hits all industries dependent on heavy use of increasingly scarce and expensive energy and resources. And
although resource més have fallen of late due to worldwide recession, as soon as the latest shot of Keynesian
adrenalin takes hold, albeit briefly, resources pricesilely to surge again and the now familiar shortages will

reappear.
It is no longer unthinkable to speaté whether industrial societies are approaching the sort of evolutionary cul
desac that | have described as the Aentropy state. 0 Suc

steady state, with inflation masking their declining condition

We must face the fact that business cycles in these mature industrial economies are now created by economists
and governments rather than by market forces and therefore market forces can no longer be relied on to right things.
In their frantic efforts taleal with what they perceive as the thleaded monster of inflation, recession and energy
supply problems, government policy makers, caught in a conflicting chorus of advice from economists, heroically
man the money pumps and fiscal machinery and altieely inflate and deflate their respective economies. Sadly,
after each one of these artificially created business cycles, the economy undergoing such treatment is left in a
feverish, flabbier condition with residually more unsatisfactory levels of lnadimployment and inflation.

Obviously the problems are structural, and aggregate policies of pumping up thesygtelsto ameliorate

structural pockets of unemployment and mask distributional inequities are now too costly in increasing rates of both
inflation and resource consumption. Conversely, trying to deflate the whole economy will not touch structural
causes of inflation, such as monopolistic pricing, government protectionism and other excesses in the wielding of
institutional power, or deal withging global competition for scarce resources of the newly perceived social costs
involved in expanding world trade; the phenomenon of excessive interdependence and synchronously oscillating
economies.

The shorterm, artificial oscillations brought on bypplications of conventional economic wisdom obscure
longer term cycles and inexorab&salities such as the declining global resource base changing climatic trends,
together with rising expectations and unabated population growth. The real prospeetssiee world food
shortage and widespread famine suggest that Malthusian predictions cannot yet be wished away by the technological
optimists It IS now selevident that there will be no way out of our economic discontents without jettisoning some
of our nost cherishedssumptions, particularly the elegant, free market equilibrium model of supply and demand
which still exerts such hypnotic power over our minds, and which has permitted economists to discount possibilities
of absolute scarcity, of both reseas and capital, on the supply side. Such unrealistic models of how our economy
works are now shortcircuiting new formulations of our ¢
inflation summit on TV now knows, economics has become a autiestitr thought.

Fortunately the current policy confusion and official resignation to dangerously high unemployment levels is at
last opening up the debate to expression of new economic thought, formerly considered heretical and often
suppressed. Those jping into the vacuum range from wdthown advocates of national planning, including
Wassily Leontief; Keynesian purists, including Paul Davidson of Rutgers and Hyman Minsky of Washington
University in St. Louis; to innovators such as Kenneth BouldinggaRdSchumacher; and finally to the almost
underground views of the young radicals of the Union for Radical Political Economics and Paul Sweezy, the
Marxist editor of theMonthly ReviewThe extent of the disarray among the economics establishment candezg
by the gloom and setloubt aired at the recent annual meetings of the American Economics Association and an
unusual manifesto signed by seven Nobel Prize winners at a Democratic Socialist Organizing Committee meeting in
New York on January 25,1976.he signers included Harvardds Kennet h Ar
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Tinbergen of Holland, Heinrich Boll of Cologne and Mel
industrial democracies [economic crises] raise serious questions aboetythature of the economic systems in
these societies,o and called for?2the exploration of al
The advocates of national economic planning, including Leontief, Galbraith and others, recognize the structural
imbalances and interdepdencies in the economy and would try to correct these failures of the invisible hand with
computerized inpubutput models and the largely voluntary, indicative planning, such as that used in France. They
also advocate government policies aimed spedifiea goals of full employment, economic growth and stabilizing
inflation, for example, credit allocation, wageice guidelines as well as fiscal and monetary tools. But sympathy
for their desire to halt the current drift and home in on more rationdh@madne social goals cannot obscure
problems associated with their approach. Such advocates often fail to point out that the underlying assumptions
programed deeply within many of the economic models and statistical data, on which economic planning and
government policies rely, are either erroneous or outdated. As we have noted, in spite of widespread recognition of
its inadequacies of design and assumptions, no attempt has yet been made outside academe (except in Japan) to
overhaul the Gross National Praduwhich overstates advances in national welfare by including social costs as
Aproduct, 06 treats education as expenditures rather thal
value of leisure time and unremunerated housework and volumt@eties. In addition many models are still
flawed by underlying Smithian assumptions of the free market which ignore institutional and political power
wielders; which assume that prices adequately reflect external costs (or that such social and enaircosteare
exceptions); which inadequately model the behavior of individuals, oil sheiks and ecosystems and assume that
adequate information is available to all in the marketplace. Planning, using economic models in which such flawed
assumptions are soaccessibly buried, is a hazardous enterprise. In fact, planning with such inadequate conceptual
and statistical tools would probably tend to reinforce counterproductive patterns and structural problems and lead to
further inefficiencies in allocating seurces. Indeed, the composition of Leontiefs Initiative Committee for
Economic Planning confirms such fears, being composed of leaders of big business, big labor and established liberal
centrists, including Henry Ford, Leonard Woodcock, J. Irwin Millet Robert Roosa, as well as academicians and
others.
Meanwhil e, the Keynesian fipurists,® including Davi dsc
weaknesses in the mainstream Keynesians, such as Paul Samuelson, Walter Heller and Leon Keyisérlimayewh
caused them to misunderstand inflation and therefore downplay its effects in an effort to widen distribution via
growt h. Davidson, Mi ns ky Kaymab devdlopee a basically disequitibsiuin vipwoaf nt o u't
the economy and althgh his policy recommendations have been adopted in most industrial economies in what has
been termed the Keynesiameoclassical synthesis, that in reality no synthesis occurred on the conceptual level.
I nstead of a true i nt samplyaverlaican the bascyequaisidn npdel of tieifrees wer e
marketplace developed by Adam Smith and later rendered more elegant, but alas, less accessible to scrutiny, by
Leon Walras in France some one hundred years later. Minsky has zeroed in on thdifieagilal structure of
todaydés U. S. economy resting on trillions of doll ars i
inflation and recession, but between inflation and debt deflation, with resulting deep deprelssangues for
achieving full employment in the context of a low investment economy, thus joining forces with those, including the
writer, who call for a shift to more labdntensive production for reasons to be outlined further in this chapter."
The radical view, espouséy many members of the Union for Radical Political Economics, including David
Gordon® as well as Paul S weezy of thnthly Reviewsees business cycles as inevitable in capitalist systems.
I nflations, where | abor 6 stal it awaysibecountered by recpssiany, ettbser el at i v «
functions are to shake out and discipline the labor force, while providing the pause in capital investment and
economic growth that refreshes and restores the capital
However, all of these efgnations (necessarily sketchy and muaibbreviated) are inadequate because they
still lie within the confines of the discipline of economics, and incorporate historical lags which do not capture the
changes in context which have occurred since KeynetewisGeneral Theory of Employment, Interest and Money
in the 630s. This radically changed context includes t|
planet faces, the limits of human adaptation to rationalistic, massively scaled adigarana production systems,
mounting environmental disruption and the new global interdependence and rising militance of the less
industrialized world. Thus today we notice that policies hailed as good economics, such as placing reliance on the
free markg or vetoing legislation for public service employment, are becoming more obviously nonviable politics,
poor sociology, inadequate systems theory and almost completely ignorant of psychology, ecology and the basic
laws of physics.
Let us now examine theractural problems of our economy which are rendering our traditional macroeconomic
medicines ever less potent. Ours is now a highly institutionalized, interdependent society characterized by large
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economic, social and governmental enterprises, whethdesignate them as public or private. We have not yet
recognized that each order of magnitude of technological mastery and managerial control inevitably calls forth a
concomitant level of government coordination effort of varying effectiveness. In suclo@aney, the cybernetic
operation of the free market described by Adam Smith, where small buyers and sellers met each other with equal
power and information, only exists in residual areas. Institutions and interest groups and their relative political and
emnomi c power dominate the resource allocation system ¢
industrial economies described by Adolph Low®im Economic Knowledgén short, we must now admit that we
already plan and we already allocate dreah for example, when Federal Reserve policies encouraged the banks to
bail out the real estate speculators and their Real Estate Investment Trusts (REITS). Thus facing the facts of
extensive existing corporate/government planning, we can address esrgetiie need to plan more openly,
democratically and in decentralized, courttgclical ways, so as to prevent those instabilities caused by excessive
synchronization and scale.

An economy is a continually changing, evolving system, with new entergrigesng at its advancing edge
while older corporations and institutions die off and dissolve. In this decay process they release their components of
capital, labor, land and management to be reabsorbed into the fledgling companies in the leading tegtor for
future growth. Since an economy is also a living system, composed of live biological components, i.e., human
beings in dynamic interaction with the energy and resources around them, it obeys the basic laws of physics and
conforms to the same entrdsyntropy cycles of decay and regeneration as do all biological systems. Since the First
Law of Thermodynamics tells us that mattgrergy can neither be created or destroyed, it follows that for some
systems or components of systems to grow, othersdiriaind decay, so that their elements can be reutilized. The
Second Law of Thermodynamics, the Entropy Law, states that all these cycles of building up and breaking down
involve the use of energy, some of which is lost as waste heat. Since this wastsmhetbe recycled, the system
very slowly evolves qualitatively and irreversibly toward greater entropy and disdneshould note that this
trend is countered by the evolutionary drive to higher complexity and order in living organisms via knowledge o
information, i.e., negentropy.

This basic model of the entropy/syntropy cycle and the irreversible evolution of all natural and biological
systems is crucial to our understanding the particular subsystem we call our economy. Today, policy makers are
trying to arrest this inevitable process of evolution and freeze the economy arbitrarily in its current institutional
pattern. By their efforts at aggregate demand management, nonprioritized investment tax credits and granting tax
relief or even bailing out &dlot operators, banks, and retailers, they are trying to preserve some of the large,
obsolescent corporations in our economy.

Such efforts are understandable because these corporations have grown so big and employ so many people that
we believe that we caot do without them, and secondly, because such large companies and interest groups have
the political power to persuade government to bail thel
pressure being generated by large financial angozate interests, spearheaded by investment banker Felix
Rohatyn, to resuscitate a new version of the Reconstruction Finance Corporation to channel capital into the
expansion of business and as a lender of the last resort to financially troubled compb&iich a distortion in
already pinched capital markets would assure that allocations would flow to the older, obsolescent corporations
while further starving innovative small ones. Another case in point is the auto industry, which has so long dominated
the economy that it is traumatic for it and the whole society to adjust to the possibility that fundamental changes in
energy and resource availability may mean an irreversible shift toward mass transit and smaller, more efficient,
durable automobiles. D®it, however, accounting for one out of every six jobs in the economy, is geared up for
eleven millioncar years and expensive annual style changes, and has found its products all but priced out of the
market, in spite of expanding credit.

Similarly,ournat i onés wutilities are geared toward trying to
materialize. In the unfamiliar new world of capital shortages, to be discussed later, they or the auto industry cannot
get the capital they feel they requishout starving some other sector of the economy. With all their management
reward systems predicated on corporate growth, they cannot envision a stabilization at their current size, let alone a
devolution to a lower level of operations. One notablegXcé on has been Chrysler Corpor s
who sees a future where the-gilion car year is the norm, and has announced that Chrysler will cut overhead and
middlemanagement ranks and gear itself down to this projected level of dérvtamy. ilities are also rethinking
or cancelling their overblown capital spending plans; as their new troubles: rising costs, angry consumers, the
disappointing performance of nuclear plants and environmental and safety issues, have reduced their attractiveness
to investors. However utility managements cannot conceive that alternative power sources will emerge based on
systems for which they are completely unsuited to develop; for example, decentralized rooftop solar collectors on
individual houses, apartmentbud i ngs and commercial facilities, or the
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