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Foreword to 1996 reprint by Elise Boulding 
 

It is an honor to follow in E.F. Schumacherôs footsteps to write the foreword for the reprint of Creating 

Alternative Futures. Just imagine, Creating Alternative Futures came out in 1978! How could Hazel Henderson 

have known all she knew then? Her analysis is so current! We are further down the road to the ñend of economicsôô 

than we were in 1978, so she is no longer such 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 account, self-schooled. She apprenticed herself 

to reality, learning experientially in the middle of the action arena when others were sitting in classrooms. She was a 

keen participant observer in almost every significant citizensô movement of the 1960s and 1970s, constantly 

comparing what economists and policy planners were saying with the economic realities she saw. She looked in the 

planetary cupboard and saw that it was getting dangerously bareðat a time when others were still celebrating 

abundance. And what a reader this self-schooled Hazel was! Thinkers and doers with something to sayð

conservative, radical, middle-of-the-road or clear off the scale, she read them all. It is a delight to relive the turbulent 

ô60s and ô70s through her essentially autobiographical record. As a fellow-activist working the peace-building side 

of the social action terrain in those decades, I can testify that she and I 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 way that Kenneth Boulding did, and refers to him often in these pages. They both 

had a strong sense of humour. Hazel loved his phrase, ñcowboy economics,ò and he in turn could grin at her ñend of 

economics,ò and phrases like ñeconomics has become a substitute for thoughtòð even though he in fact had more 

faith in economic analysis (especially his own highly interdisciplinary brand) than she. 

One of Hazel Hendersonôs main contributions ever since she burst on the public scene in the mid-1960s has 

been to denounce reductionist Cartesian dualism and to announce the great paradigm shift towards wholistic, 

organically-based systems thinking as a way of dealing with the complex and otherwise unmanageable 

consequences of the industrial era. Adam Smith lurks in the background of her writing as the villain whose Wealth 

of Nations gave birth to generations of free market economists and, eventually, to mega-corporations. I have 

wondered for years how different the course of modem history might have been if economists had read Adam 

Smithôs Theory of Moral Sentiments (published in 1759, reprinted in 1966; New York: Augustus M. Kelley, 

Publishers, reprints of Economic Classics), written seventeen years earlier, as carefully as they read Wealth of 

Nations. For in the earlier book he develops a theory of human behavior (and, implicitly, a model of society) based 

on the exercise of sympathy, i.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 different application of the economic analysis in Wealth 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. Surely he would 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 see through and beyond them to what could be; she probably got the message 

that things donôt have to be the way they are with her motherôs milk. Not only can she envision alternative futures, 

she has a sharp eye for all the social movements and grassroots organizationsðand transnational networksðthat 

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 optimism is, however, 

balanced by her insight that the world needs to become more local; that diverse communities of self- actualized 

people enjoying labor-intensive, environment-conserving lifeways even as they network globally, can make life both 

sustainable and adventurous for humankind. 

I strongly recommend reading this book as a preparation for her new opus on Building a Win-Win Worldð

which, in true Henderson fashion, shows us the specifics of how to get to the humane and livable future so 

tantalizingly described in these pages. 

ðEL I S E  B O U L D I N G  Boulder, Colorado March 15, 1996
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Foreword to original edition by E.F. Schumacher 
 

I greatly welcome this collection of Hazel Hendersonôs essays. As they appeared over the years, one by one, in 

various journals, every time I found them illuminating the landscape of our society like a flash of lightning, causing 

me intense delight but also anxiety that somehow I might miss the next flash. 

To have them in one handy volume provides more illumination than some of us will be able to take in a hurry. 

But never mind. Our eyes will get used to the light; our minds will stretch and widen so as to gainðor regainðthe 

capaciousness required for doing justice to reality. To me (and I can speak only for myself) Mrs. Hendersonôs 

essays, every one of them, have more ñrealityò than almost any other writings on societal problems I know. How is 

this possible? What are her credentials? 

There arenôt any. She has never attended college. She describes herself as ñnot only .. . relatively unschooled 

but also unchurched . .. not institutionalized ... [and] lastly ... a foreigner and a newly naturalized citizen.ò Maybe 

this accounts for the amazing freedom of her thinking, a freedom matched by courage and power. 

Maybe many people are born like that and then lose everything in the process of being educatedð^paralysis by 

analysis, trained incapacityðthe result of, among other things, the systematic rejection of any kind of metaphysical, 

theological or philosophical training. Hazel Henderson is a self-trained metaphysician (or theologian or 

philosopherðwhichever name you may find least objectionable), and this enables her to ñmeasureò the various 

sciences, discipUnes, ideologies, and mythsðabove all, to ñmeasureò economics, which she not unjustly describes 

as ñour reigning sophistry.ò She is thus able to see, and does not hesitate to say, that, in all too many cases, ñthe 

emperor has no clothes.ò 

She says, in effect, to the establishment: 

Your theories are mostly make-believe. You yourself donôt really believe them. You are becoming 

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 

yourself, canôt you at least free your thinking? You donôt have to admire the naked emperorôs clothes.But what am I 

doing paraphrasing or interpreting Hazel Henderson! I am sorry to have taken your time and delayed you. A 

splendid meal has been prepared for youðgo and enjoy it. 

ðE.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 humanity. His best memorial will be in the continuation 

of his work by the growing global movement for the wiser, more humanly and ecologically-appropriate use of 

technology. At heart, Fritz Schumacher was a metaphysician, and those who wish to know this beautiful man more 

deeply should read his newly- published book, A Guide 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 have remained my 

friends. They kept this book in college and public libraries and used their student association funds to bring me to 

their campuses. Many became leaders in the efforts to redesign sustainable communities and reduce wasteful 

consumption in industrial countries. Many helped build the networks of ñgrassroots globalists" dealing with the 

often-devastating effects of globalization which 1 described in the Politics of the Solar Age in 1981. These activists 

linked worldwide focus on pushing their governments to 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 Copenhagen and Women 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, alternative and complementary 

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 thriving businesspeople, working for community banking, micro-lending 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. 

Today, humanityôs problems are mounting. Yet 1 must keep my faith in our ability to learn and mature. As you 

read this unchanged, unabridged book, you will find the seeds and roots of todayôs green shoots of positive 

transformation to a brighter future. So, for a 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 I tried to understand, predict, interpret to others and to organize politically for the changes I was sure must 

come as the mass consumption joyride of Americans collided with global population/resource realities. In 1964 I 

began my own self-education (there were few college courses then in these matters) concerning this needed 

transformation of our economy and technology. At the same time, I began to express my active concern when I 

joined with some other worried citizens and mothers of small children in New York City to form an organization 

called Citizens for Clean Air. I soon learned that if the air was to remain breathable and the environment life-

sustaining for my infant daughter during her lifetime, I and other citizens would have to commit ourselves to a 

process of learning about the complex, interdependent, urban, industrial societies in which we lived and about the 

basic assumptions on which their technical and economic systems were founded. I also discovered in studying 

ecology, economics, corporate behavior, mass media and our sociopolitical system that many of 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 during the nineteen sixties and seventies. Ecological models have the advantage of 

providing larger contexts and more inclusive matrices which subsume economics and other pseudo-rigorous, narrow 

forecasting techniques, the shortcomings of which I have reviewed in Part One, ñThe End of Economics.ò It is for 

this reason, I believe, that ecological and more systemic models have been more predictive of the crucial events of 

the past decade, which economists and technical forecasters have often viewed as ñacts of Godò or ñunpredictableò 

happenings, for example, the new vagaries of the worldôs weather, overfished oceans, floods, the change into deserts 

of formerly fertile land, dying lakes, the threatened atmospheric ozone layer, and our rapidly depleting energy and 

mineral reserves. Even major ñsurprisesò in geopolitical events could have been inferred, if not actually predicted, 

using ecological models and theories which highlighted the worsening population/ resource ratio, which was bound 

to heighten global resource conflicts sooner or later. Seen in this light, the 

Organization of Petroleum Exporting Countries (OPEC) cartel might have come as less of a ñshock,ò as well as 

the Third World countriesô resource strategies and demands for a New Economic World Order, the politicizing of 

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 forecasters, the ecologists and pragmatic ethicists clearly saw the interdependent global village emerging, 

with all the attendant stresses and strains on formerly sovereign, independent nation-states as they sought vainly to 

adjust. 

My sense of foreboding and alienation from the dominant, mass- consumption, competitive, individualistic, 

ñfreeò market U.S. value system grew during the nineteen sixties and seventies. In my travels around this country 

speaking to hundreds of groups, from business, labor, professional and college audiences to consumers, 

environmental and other citizensô organizations, I sensed the growing cognitive dissonance between citizens and 
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their business and government leaders. Even as late as April, 1976, then Vice-President Nelson Rockefeller was 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 

lifeð It is naive, indeed dangerous to assert, as some do, that the industrialized nations of the world must support 

the underdeveloped nations of the globe through massive and longterm foreign aid and in goods and services and 

massive grants of capital.1 

Meanwhile, about a year earlier, in September, 1975, a Harris poll showed how far ahead of their leaders 

Americans already were in dealing with the realities of global interdependence. Harris noted that an 85%-90% 

majority felt that ñmost government leaders are afraid to tell it like it isðthat is to tell the public the hard truth about 

inflation, energy and other subjects,ò while a three-to-one majority endorsed the statement that ñthe trouble with 

most leaders is that they donôt understand that people want better quality of almost everything they have rather than 

more quantity.ò The poll also showed that Americans were aware of the consequences of U.S. overconsumption, as 

6% of the worldôs population (now 5%) consuming 40% of the worldôs resources. Seventy-four percent said that this 

used up our own resources and those of others abroad, thereby making products and raw materials scarce and 

driving up prices. And by an almost three-to-one majority, Harris found that Americans believed that this course is 

morally wrong, while a 77%-78% majority opted for changes in their own lifestyles, such as eating less 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, I sense that, at last, the logjam of official silence and conventional 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 is reconceptualizing our 

situation, as does the U.S. Congress, which in a six-week 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 in this 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 feedback. Luckily, our creaking, but still functioning, political system does allow these new leadersô voices 

to be heard, as they rally Americans to their greatest challenge: the peaceful accommodation of our society to the 

inevitable social and economic transition that is already upon us, and the orderly recycling of our values, our culture 

and ourselves. I also discovered that it was no use coming up with fancy hypotheses, theories and ñheadtrips.ò Mine 

had to be tested in the real world. This meant, ñCould one find enough other citizens to whom these ideas sounded 

plausible and explanatory so as to be able to organize another citizensô group, network or public-interest activity 

around them?ôô To me, political scientists should never be awarded their Ph.D.ôs until they have demonstrated that, 

at least, they can organize a respectable bake sale! 

Therefore, as my concepts about the bankruptcy of economics developed, I was at the same time constantly 

testing these ideas, not only with iconoclastic economists and debunkers from other disciplines, but also by starting, 

or helping others start, a series of public-interest organizations. After my initial involvement with Citizens for Clean 

Air from 1964 to 1967, I served as an adviser to New Yorkôs Earth Day organizers in 1969 and 1970 and still advise 

Environmental Action, the wonderful group that grew out of Earth Day. I worked with the Campaign to Make 

General Motors Responsible in 1968 and 1969, a pioneering effort to seat three outside ñwatchdogò public directors 

on the corporate board. I 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 physically diminutive but intellectually heavyweight founder, Alice Tepper 

Marlin. I became a speaker for the Conservation Foundation program developed by Byron Kennard, which fostered 

nationwide citizen involvement in setting air-quality standards in 1967 and 1968, and I 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 Economists, I proposed in a speech the development of ñadvocacy,ò public-

interest economics, so as to help economists become aware that they are not scientists, and I urged that economists 

already sensitized to this fact volunteer their services to groups impacted by economic projects or decisions, but 

unable to hire economists, to quantify the dis-economies, dis-services and dis-amenities 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 future, or 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 different than lawyers 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 public-interest collaborator, and I proposed and helped found, with Allen 
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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 and environmental costs of economic activities and decisions. My abiding interest in the 

social impact of large corporations led me to co-chair with Prof. Prakash Sethi of the University of Dallas and Kirk 

Hanson the Second National Symposium on Corporate Social Policy for the National Affiliation of Concerned 

Business Students held at the University of Chicago in 1974.2 

Many of my organizing activities were failures, such as my premature effort in 1967 to launch a National 

Citizens Committee for a Guaranteed Income, modeled on the ideas of its inventor, Robert Theobald; an equally 

abortive effort to set up a womenôs executive talent bank in 1972; and my unsuccessful struggle in 1975 to save the 

small, underfunded Center for Growth Alternatives, some of whose ideas I 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, into a public-service advertising campaign with the theme ñWE CANôT GROW ON 

LIKE THISôô (see p. 360). These ideas are even more relevant today. My views on the need to head off future 

environmental and social problems by focusing on the policies directing the scientific community and technological 

innovation led me naturally to the emerging 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 the needs of Congress in assessing the impacts 

of existing technologies and likely impacts of future technological and scientific decisions. 

Since then, I have tried to assure greater public participation in such science and technological policy making 

and to promote the ideas for more appropriately scaled technology of my friend the late E. F. Schumacher, author of 

the best-selling Small Is Beautiful and A Guide for the Perplexed. I helped found a coalition of environmental groups 

in 1975, Environmentalists for Full Employment, designed to draw attention to the fact that an environmentally 

sound economy must, by definition, be a full-employment economy. We must now conserve our natural resources 

by more fully using the talents of all of  our people. We must therefore now run our economy with a leaner mix of 

capital, energy and materials and a richer mix of labor and human resources. 

Indeed, I have learned that it is almost impossible to be a thinking, fully functioning human being in a complex 

society without doing politicsðnot necessarily the old politics of geography, but issue politics, citizen-movement 

politics, public-interest-group politics, corporate-stockholder ñproxy-fightò politics, media-access politics, and 

finally, ñnetworkingò politics linking concerned citizens all over the U.S. and the world around emerging planetary 

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 me have 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 are creating alternative institutions, communities, lifestyles, 

and safety nets and small lifeboats, rather than fighting over deck space on the old ñTitanicòðour declining mass- 

consumption-based industrial society. This book is a personal view of this great transition and the conceptual shift it 

requires, which hinges on the problem of transcending traditional economic thought and practice, what I have called 

ñThe End of Economics,ò the title of Part One. Part Two, ñCreating Alternative Futures,ò reflects my years of 

activism, as I sought to validate my social hypotheses and integrate my thinking and doing. It describes some of the 

ways in which we might re-vision and re-make our futures. Up to now, I 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. I owe heavy intellectual debts to all those whose activist and theoretical 

work is mentioned, many of whom I am privileged 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 partner and co-director with 

me of our own small group, the Princeton Center for Alternative Futures, Inc., and also my oldest friend, without 

whose support over the past 20 years I could not have grown at all. I remember sociologist Harold D. Lasswell 

asking me once at a party in what discipline I had been trained. I replied, ñNone, I am just a human being trying to 

act sensibly under the current circumstances of existence.ò That is the best any of us can do. 

 
1Ervin Laszio, et al., Goak for Mankind, Dutton, New York, 1977, pp. 38-40  
2Symposium published as, George Rohrlich, ed.. Environmental Management. Ballinger Press, Cambridge, 

Mass., 1976
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Part One: The End Of Economics 
 

 

 

 

s Business and Society Review (reprinted with permission) 
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Chapter One: Recycling Our Culture 
 

I have confessed that I have never attended college, and that not only am I relatively unschooled but also 

unchurched. Instead, my mother taught me her brand of pantheism which, in retrospect, was a fairly useful basis on 

which I developed my particular ecological model of reality. I must also note that I am not institutionalized, but 

operate as an individual in an institutionalized societyðat 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 organizational filtering devices that color the perceptions of most of my fellow Americans. Lastly, I 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 culture-bound and geo-specific 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 United States 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 reflect that which 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. 

I suggest that the first ideology that we need to assess anew is what my Japanese friends refer to as the ñcurse of 

individualismò: the legacy of John Locke, which was so vital to the small band of our ancestors in conquering a 

wilderness and forging a nation. In todayôs overcrowded, urbanized, interdependent America, individualism as an 

ideology creates needless conflict and exacerbates loneliness and alienation. John Dickinson, a delegate to the 

Continental Congress, noted as far back as 1768: ñA people is travelling fast to destruction, when individuals 

consider their interests as distinct from those of the public. Such notions are fatal to their country and to 

themselves.ò1 And political theorist, Joseph Mazzini, pointed out in 1835 in referring to the ideas of the French 

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

social interdependence.2 

Similarly, our Declaration of Independence, being a document forged in rebellion, asserts human individual 

rightsða 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 balanced with the concept of individual responsibilities, and we may also require a Declaration 

of Interdependence. 

Jonas Salk, in his book. The Survival of the Wisest, provides us with some useful imagery which may help set 

our current scene of cultural confusion in a useful context. Salk points out that in the life- cycle of any biological 

species in a finite environment, growth follows the now typical S-curve. During the first phase of the curve the 

behavior pattern is characteristically that of maximizing growth 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 through the looking glass 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 devastating, as we 

shall see. 

This ñAlice through the looking glassò phenomenon may explain why so many of the pronouncements of our 

politicians, businessmen and other leaders are now viewed by many aware citizens as a mirror- image of what is 

needed: for example, continued attempts at increasing industrial growth, cutting social spending in the federal 

budget without questioning military, space, highway building and other expenditures, or trying to force-feed private 

consumption of materials and energy-intensive goods, while 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 our media-rich society, 

individuals are learning faster than institutions and are more open to feedback, while most of our large public and 

private institutions operate with ten-year average time-lags and still focus on goals that may no longer be 

appropriate. Their leaders are necessarily programed into the same time-lags, and the larger 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 
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another lower level meeting, experts from the same group of countries had talked realistically about the collapse of 

Keynesian policies and the new intractabilities of structural inflation and growing scarcities.3 

Several recent polls in the United States demonstrate this growing lag between the goals and paradigms of our 

leaders and the average individualôs perceptions of current conditions. Harris Polls, Roper Reports, and Opinion 

Research all testify to the drastic decline between 1959 and 1973 of confidence in our business institutions (53 per 

cent from 75 per cent).4  The Gallup Poll found in 1975 that for the first time Americans are realistically coming to 

terms with the prospect that their own futures will be less bright than once imagined.5 Hart Research found in 1975 

that 33 per cent of Americans believe that our capitalistic economic system is now on the decline; 41 per cent 

favored making 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 employee control of U.S. corporations.6 And Opinion Research 

found in 1975 that despite recession and unemployment 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 higher prices.7 

Another measure of our cultural shift and the resulting confusion for business leaders is a poll of the attitudes of 

corporate executives conducted by George Cabot Lodge and William F. Martin (Harvard Business Review, 

December 1975). Of these executives, 70 per cent preferred the old ideologies of Lockean individualism, private 

property and free enterprise, 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 orientation would be more effective in finding solutions.8 The 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. Further, as system theorist Todd LaPorte points out, 

the market is no longer a valid arbiter of choices having ñindivisible social consequences.ò9 

Indeed, a majority of individuals now share beliefs that untrammeled corporate freedoms allow big business to 

run the government, 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 not yet destroyed Americansô faith in private ownership and enterprise. They might be 

reassured by the words of Thomas Jefferson in 1814. ñI hope we shall crush in its birth the aristocracy of our 

moneyed corporations, which dare already to challenge our government to a trial of strength and bid defiance to the 

laws of our country.ò10 

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 become oppressive to others, as in the case 

of gigantic corporations, which are clearly not private, involve little entrepreneurship, inculcate dependence and 

conformity, avoidance of risk and responsibility, and which display a bureaucratic dedication to survival and growth 

at all costs, whether publicly or privately born. We might remember Samuel Websterôs words in 1777, ñLet 

monopolies and all kinds and degrees of oppression be carefully guarded against,ò11 and Thomas Jeffersonôs 

warning in 1816, ñI sincerely believe, with you, that banking establishments are more dangerous than standing 

armies.ò12 

And yet we see in Chapters 10 and 17 that the debate about ñbig governmentò deregulation and ñthe need to lift 

the shackles off the backs of businessò is as deluded as ever. This does not discriminate between big and small 

businesses and voids the real choices and trade-offs involved that neither big business nor big government want to 

face. The inevitable axiom of complex, industrial societies is that each order of magnitude of technological mastery 

and managerial control inevitably calls forth an equal order of magnitude of government coordination and control. 

For example, if the nationôs pharmaceutical industries mass-market thousands of patent medicines and mood-

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 drug-addiction and crime. 

All this demonstrates the inadequacy of the Cartesian world-view which has held sway in our minds for 300 

years, and which permits us to view the world in terms of such unreal dichotomies as those of ñpublicò and ñprivateò 

sectors, goods and services. This view leads us to ignore the link between private profits and the mounting public 

costs they engender. It leads us to believe that we can ñaffordò oversize private cars, thousands of brands of patent 

medicines, and billion-dollar industries devoted to pet foods and cosmetics, while we cannot ñaffordò nurses, 

teachers, police, fire and sanitation services in our cities. 

We will see how this narrow logic has caused us to over-reward 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. 
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sequential, quantitative, 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 hypotheses 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 is our cultureôs overdose of left-brain, Cartesian cognition breaking down faster than in 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 right- brain cognition, perhaps as an almost biological-level survival response, is 

producing new yearnings for reintegration of head and heart, mind and body, and a rich new yeast of intellectual 

insights as well. I am fortunate enough to receive many fascinating papers containing such insights, sent to me by 

academics who are trying to 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 favor of analysis 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, that our Western 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 conventions, which 

Werner Heisenbergôs Uncertainty Principle in physics has already invalidated. In mathematics, Hilgartner notes the 

same fatal flaw of subjective/objective dichotomizing, evidenced in the operant (subjective) symbols: + (plus), - 

(minus), x (multiply) and  ù (divide), and the number symbols (objects) which are passively manipulated.13 

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 become the enemy of thought, and our greatest 

intellectuals present us with paradoxes: whether a Heisenberg in physics, a Kurt Godel in mathematics, or a 

Nicholas Georgescu-Roegen or an Oskar Morgenstern in economics. Such genuine intellectuals take the methods 

and logical 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 Heisenberg caused 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 equationðan overdue recognition in the 

most basic of the ñhardò sciences that, in a very real sense, reality is what we pay attention to. In fact, the humanoid 

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 differentiating, out of which 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 in the understanding that ñrandomnessò and ñdisorderò are only measures of 

human ignorance. While the recognition of peripheral vision, by the device of ñprobabilities,ò was an imaginative 

leap, perhaps we may also embrace the possibility that those ñprobabilitiesò actually exist, even though we are not 

paying attention to them, as the many- worlds-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 of the great psychic pain of such collapse of a major belief 

system, there is a yin-yang rebirth ready to flower. As Thomas Kuhn points out in his Structure of Scientific 

Revolutions, a major paradigm shift leads to a major cultural shift.14 We see heroic efforts to reintegrate perceptions 

in the struggle to create more holistic research methods and models, embracing more variables. The most 

imaginative researchers all complain of experiencing ñboundary problemsò in their new understanding of ecological 

insights and consequent realization of the arbitrariness of human categorization schemes. We see these new 

problems emerging in efforts to develop methods for environmental-impact statements and technology assessment. 

Ironically, the usual rationale for decision makers to purchase such research is to reduce uncertainty. N ow such 

new, inclusive forms of research only increase uncertainty for the poor administrator or executiveðspecifying more 

carefully what is still not known. Thus decision making in centralized, bureaucratic institutions is becoming more 

palsied and inept, while delay is excoriated by those with vested interests in ñgetting on with the job.ò Those with 

holistic awareness are relieved that the megamachine is slowing down a little, believing that if decision makers 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 administrator in such conflicts is obvious: ñWhat does one do when one gets into the 

office in the morning?ò It is impossible to admit to oneself that it might be better not to come to the office, or to drop 

out and reassess oneôs existence, and whether oneôs lifestyle has not become a gilded cage. 

The most aware and sensitive among us are already swept by such 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 
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their institutional activities engender. Management people and scientifically trained professionals are caught in 

many such role conflicts and are questioning their allegiance to the goals of their employers. Everywhere I go in this 

country, such questions abound: ñAm I going insane, or is the culture insane?ò My answer is that it is the culture that 

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 

goals and values maintain the conspiracy of silence, reasoning: ñHow do I break it to my stockholders or my 

constituents?ò Political change is possible only when such private perceptions are widely shared and finally 

confirmed as a new social reality. When a critical mass is attained, the political process begins and eventually 

ratifies the cultural change which has taken place. I have had the good fortune to be intimately involved in such 

processes, in the development of ecological consciousness since the early sixties; in the growing 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 society to adapt 

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 the sciences 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 parade as a scientific discipline. Such words, formerly 

unchallenged, as ñprogress,ò ñefficiency,ò ñproductivityò and even ñprofitsò are now part of the tug of war of 

symbols and the destruction and refashioning of the language. As the paradigm shifts occur, we see that they do not 

necessarily create new information, but repattern existing information so as to render it more elegant, explanatory 

and efficient. 

New conceptual ñpeg-boardsò are now a prerequisite. The image of the true reality of our situation televised 

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 I struggle with the vision of a decentralized, 

communitarian society based on humane, organic technology which will not recreate 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 every bit contains the program of the whole. It is 

a key metaphor for our time.15 

A political system based on this model might at last permit the anarchistsô dream, where the state could finally 

wither away. Since people (analogous to the bits in a hologram) would have 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 controls. If all persons were so 

ñprogramed,ò they would instantly visualize the extended chains of causality flowing from their actions, however 

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 by compulsively 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 experiences. Much is pragmatic, such as the safety nets being devised by 

networks of people to help each other through the identity crisis, the citizensô organizations, the alternative 

institutions and groups testing their capabilities anew in attempting greater self-sufficiency and group coherence. 

Naturally, most of this new learning is occurring outside existing structures although much is now occurring within 

old institutions as individuals try to stretch their constraints. 

Not surprisingly, during such a period of cultural experimentation, academic institutions, the custodians of the 

old culture, are particularly suspect. In a rich, media-saturated society, education is bound to move away from old 

forms and becomes an individual and small-group enterprise, where 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 experiments, nurtured from 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 vital ridiculing of the inadequate formulations of our fragmented disciplines. However painfully, academic 



9 
 

hypocrisies, territorial jealousies, intellectual and financial vested interests, as well as the commitment to the ñvalue-

free objectivityò of the sciences and other myths, must continue to be 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 become the servants 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 cultural norms 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. They represent in a real sense, social learning and are, I 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, Cartesian policies, because they spontaneously organize around 

all of the diseconomies, dis-services and dis-amenities which such policies create as unanticipated, second-order 

consequences. 

All of this bad news being trumpeted by less-than-popular messengers such as 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, 

incomprehensibly, adds these social costs as positive contributions to production and wealth. As Ralph Nader has 

said, ñEvery time there is an automobile accident the GNP goes up.ò Similarly, the social and environmental costs of 

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 numbers of human casualties of massive incomprehensible 

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

controlling of crime, addiction and other pathology and generally maintaining a fragile ñsocial homeostasisòð

all are counted in the GNP as positive production. 

We will explore how these social-cost 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 evolutionary cul-de-sac, which I have described as The 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 rising GNP and increasing rates of inflation mask its declining condition. 

As a modest start, I 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 documenting these flagrantly visible and quantifiable social 

costs. As I have suggested to the staff of the Joint Economic Committee, we should then start building a social-cost 

model of the U.S. economy in much the same style that Jay Forrester has constructed his enormously useful models 

for the Club of Rome. Such a social-cost model of the U.S. economy would provide us with a mirror-image 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 sectors and begin stating relationships between these private sectors and the mounting social costs they 

are engendering in the ñpublicò sector. 

For example, it is fairly easy to assign to tobacco companies a reasonable portion of the medical costs 

associated 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 consumers 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 I serve, which has pioneered the careful comparative analysis of 

corporate social performance in areas such as environmental protection, consumer and minority rights and military 

contractors and their foreign operations.16 We will have to start paying economists to do such studies, 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 begun the task of reformulating 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 as 

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, of our 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. 
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At an even deeper level, many now understand that we are rapidly exhausting the limits of empty technique and 

our dominant 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 rationalism. The two dominant societies representing these so-called 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 centralism and bureaucratic 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 and the emerging bureaucratic state capitalism 

of the U.S. and other Western economies. Both neoclassical ñfree marketò and Marxist economics consign social 

values, morals, art and consciousness to dependent status. While Marxists view such froth as merely the 

superstructure 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 denied, and we are 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, masculine-oriented, objective style is 

now too limited a plane for the expression of our new multidimensional awareness. Intuitive ñbody-wisdomò is 

coming to our rescue in the spontaneous growth of new organizational forms, networks, rap groups, cooperatives 

and all the other manifestations of the human potential movement. 

In Part Two, I hope to show that this same body-wisdom is visible in the growing opposition to massive, big-

bang, capital-intensive technology which only serves to concentrate power, wealth and knowledge in fewer and 

fewer hands, 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 politicians into the self-delusion that people are white rats, and that their mass 

manipulation can be accomplished with a stroke of the functionaryôs pen. Body-wisdom is operating to prevent 

obfuscation of the issues by intellectual mercenaries. The social costs of our economic 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 spontaneous efforts 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 afoot in Europe, 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 over-centralization is manifesting itself in demands for 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 control and self-

management are growing in this country as well as in Europe. 

Lastly, we in the United States are developing a more humble and tragic view of ourselves and our nationôs role 

in the world. Hubristic, machismo nationalism is crumbling as we sample the psychic relief in store 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 freedom soaring 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 that having now created a globally interdependent economy, we 

must develop the ñsoftwareò to operate it cooperatively. 

The new interest in searching for extraterrestrial life is a psychological improvisation we have fashioned to 

assist us in our new survival quest as 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 have shifted 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 in it we shall be rewarded by 

survival; if not, the planet will simply return to an equilibrium state by eliminating us. The linear extensions of the 

old instrumental rationality are manifested in the space colony proposals of Gerard OôNeill, Kraft Ehricke and 

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 Thompson17 and the quest for cosmic awareness, rather than 

physical travel in tin-lizzie space ships. 
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After 300 years of ñenlightenment,ò we are dealing realistically again with the basic human dilemma: a 

consciousness capable of wandering in time and space among planets, solar systems and 

galaxies, but trapped in a body composed of a few dollarsô worth of chemicals which will disintegrate in a few 

short years. Death: in our frantic efforts to deny it, we rush around scratching ñKilroy Was Hereò on ourselves, each 

other and the world around us. We commission endless research to rationalize our fears, hopes and desires and to 

shield ourselves from the knowledge of what we must do. As Ernest Becker makes so clear in Denial of Death, we 

do not need any more research; we know what we must do.181 2 We have always known what we must do: face 

ourselves, accept death and our existential agony and learn to live in daily awareness and delight in the mystery and 

wonder of our consciousness and the cosmos. 

                                           
1 Voices of the American Revolution, The Peoples Bicentennial Commission (Bantam Books, 1975), p. 147 
2Manas. Vol. XXVIII, No. 46 (Nov. 1975), p. 1 
3Bilderberg Meetings, Cesme Conference, 25-26 April, 1975, Cesme, Turkey  
4Bell Magazine (Jan.-Feb. 1975), p. 10 
5New York Times 26 Oct., 1975, p. 1  
6The Progressive, Oct. 1975, p. 13 
7Opinion Research Corporation, Report to Management (Princeton, N.J.: August, 1975) 
8George Cabot Lodge and William F. Martin, ñOur Society in 1985: Business May Not Like It,ò Harvard Business Review (Dec. 1975) 
9Todd LaPorte, Organized Social Complexity (Princeton, N.J.: Princeton University Press, 1975), p. 19 
10Voices of the American Revolution, op. cit. pp. 151, 154. 
11Ibid., p. 153  
12lbid. 
13C.A. Hilgartner, M.D., ñThe Method in the Madness of Western Manò (Unpublished MSS.) 
14Thomas Kuhn, The Structure of Scientific Revolutions (VimversiXy of Chicago Press, 1962) 
15See for example, Iztak Bentov, Stalking the Wild Pendulum. E.P. Dutton, 1977 
16The Council on Economic Priorities, 84 Fifth Avenue, New York, N.Y. 10011 (publications list available on request) 
17See for example, Theodore Roszak, Where the Wasteland Ends (Doubleday, 1972), and William Irwin Thompson, At the Edge of History 

(Ha rpe t & Row, 1971)  
18Ernest Becker, The Denial of Death (Free Press, 1975) (paperback edition) 

Reprinted from Liberal Education, the 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 pseudoscience whose inappropriate concepts, language and 

methods are now impeding the needed public debate about what is valuable under changing conditions. 

We are already encountering social and conceptual ñlimits to growthòðwell ahead of actual depletion of 

specific 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 described by Adam Smith in his masterful opus An Enquiry into the Nature and Causes of 

the Wealth of Nations, 1776. His equilibrium model of supply and demand still underlies our economic policy 

making. Meanwhile, the ideas of John Maynard Keynes in his General Theory of Employment, Interest and Money, 

published in 1936, have been misunderstood, as we shall explore. This has given rise to todayôs confusion among 

economists, who tinker endlessly with our disequilibrium economy, while still visualizing it as a fluid, equilibrium 

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 economies are in a process of transition from their maximizing of material production, 

consumption and ñthroughput,ò based on nonrenewable resources, to economies based on minimizing materials 

throughput, more recycling and product durability and the use of renewable 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 indicators more in accordance with todayôs realities. A key proposition is that this task is 

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. The stop-gap 

floating exchange rates instituted in 1973 to shore up the worldôs financial system are in deep trouble. These 

countriesô economists in their respective confusion, are advising sporadic policies, resulting in gyrations in exchange 

rates and declining growth of world trade, from 11 ½ % rate in 1976 to 6% in 1977. Business Week noted 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 of the industrial revolution has been its growing 

structure and organizational, technological scaleðculminating in todayôs globe-girdling multi-national enterprises 

and interlinked trading nations. The logic of this industrial system is now exhausted. 

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

paradoxes abound, in economics. 

Ǐ  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 technical information to exercise well-informed votes. The inherent complexities of 

some advanced technologies, e.g., nuclear power, cannot be fully mastered by Senators, Congresspeople, or even the 

President, let alone the average voter. Therefore, such technologies become inherently totalitarian. 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. 

Ǐ The paradox that in mature, industrial societies with highly complex technologies, free-market, laissez-faire 

policies become unworkable, while (at the same time that this private-choice system is eroding) we have not yet 

devised public-choice systems adequate to manage the complexity we have 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 ñThird Way.ò 

Ǐ Paradoxes in economics are now signaling the collapse of its traditional models. The most glaring of these 

anomalies is the Phillips Curve formulation of a supposed trade-off between unemployment and inflation. At the 

recent London summit meeting, leaders of the industrial democracies at last faced up to the need for new 

approaches. It is now 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 shall discuss. 

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 metalevel trade-off between specialization 

and division of labor, on the one hand, and the soaring social costs and general transaction costs of maintaining 

coordination, on the other. Rather than the much vaunted ñpostindustrial stateò of Daniel Bell, I describe this 
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syndrome in Chapter 5 as ñThe Entropy State,ò where the heralded tertiary, knowledge- based, service sector Bell 

envisions is really nothing more than the growing ñsocial-cost sector.ò 

The second new source of inflation, described in Chapter 9, is rooted in our declining resource base and the 

worsening population/resource 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 substitution is over-optimistic 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 manifest itself as a ñcapital shortageò and exerts a multiplier effect through the 

economy. Since it also involves declining productivity of energy, it is better modeled using thermodynamics and 

net-energy analyses rather than traditional economics. These problems underscore the inadequacy of our measurer of 

ñproductivity,ò which usually involve measuring output per employee-hour, or labor productivity. We now need 

measures of capital productivity and energy productivity to correct this overemphasis on labor productivity and 

pervasive drift to excessive capital intensity 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 efficiency of labor in hundreds of processes, which is still masked by 

linear projections of past labor costs relative to past cheap energy and resource inputs. 

Ǐ  The paradox of greater micro-efficiency in production, but less social efficiency and individual-consumer 

efficiency, now is leading to widespread social alienation. This indicates an inadequate modeling of ñefficiencyò 

criteria, since efficiency is a meaningless, subjective concept unless time horizons and system levels are specified. 

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

criteria. Similarly, the term ñephemeralization,ò or ñdoing more with less,ò is vague unless submitted to similar 

criteria. The essence of the matter in both terms is ñEfficiency for whom?ò For example, ñefficiencyò is assumed to 

be the goal of increases in ñproductivity,ò but it cannot be as casually assumed, as it is today, that such increases in 

productivity will be shared on an average per capita basis, nor that the inevitable costs and dislocations incurred will 

burden us all fairly. 

Furthermore, we now need an additional ñproductivityò measure to augment the usual micro approach which 

examines specific production processes using the labor-productivity measure and thus demonstrates spectacular 

productivity increases per worker in such capital- and energy-intensive processes, while overlooking that many 

workers are shaken out of the bottom and join the ranks of the structurally-unemployed, while their 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 households, and yet according to economist Scott Burns in his book. Home, 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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(this ñdo-it-yourselfò workchart allows us to be specific about what kind of ñefficiency" we seek to maximize) 

 

 

The paradox of increasing production and economic growth coexisting with structural unemployment and a 

significant and stubborn proportion of our 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 an objective 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 therefore yield no 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 distribution, nor in designing 

public- sector-transfer 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 and hard-core poverty were first addressed by the 

Presidentôs Commission of Automation, Employment and Economic Progress in 1966, little has been achieved 

conceptually in remapping our society. In hindsight, we can see two erroneous assumptions made by the 

Commission: it confirmed that although automation and the drift to capital-intensity did create structural 

unemployment, it assumed that essentially ñperfectò labor markets would redeploy workers with little disruption, 

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

are less sanguine as we try to address the new worldwide disease of ñstagflation.ò 

Todayôs choices are no longer the simple choices of yesteryear. They involve higher technological stakes and 

graver human risks than ever before. These new trade-offs involve not simple choices between energy options of 

coal, solar or nuclear, between transportation options of autos and mass transit, or from the usual menu of public and 



15 
 

private goods and services. These metalevel trade-offs involve choices between the societal specialization and 

division of labor versus its social and transaction costs; between centralization and decentralization of production 

and population; between capital and energy-intensity versus labor-intensity 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. We must run our economy on a leaner mixture of 

capital and a richer mixture of labor. I shall explore all these issues in Part One. 

Such a resource-conserving, full-employment, less inflationary economy would, of course, be an 

environmentally benign economy also. The new 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 may only mal-adapt 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 GNP-measured industrialization path, and the next adaptation will be in a new 

dimension for 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 Committee, 94th Congress, 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 

challenged 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. I shall review the problems 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 and environmental variables that do not fit into their 

theoretical models, such as questions concerning the distribution of wealth and income which is too often accepted 

as a given, or ways in which the concepts of the ñfree marketò and the ñall-knowing, ever-rational consumerò are 

distorted by the wielding of institutional power, by the manipulation of information, by the speed-up of 

technological change and by those human needs that lie beyond the marketplace. Economics and its modern tools, 

such as the cost/ benefit analysis, 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 deflate the economy. 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, Kenneth Boulding, Kenneth Galbraith, Gunnar Myrdal, Barbara 

Ward, Robert Heilbroner, Adolph Lowe, Gardner Means and Nicholas Georgescu-Roegen1 and others, who have 

kept such questions alive. However, the anomalies economists cannot address are now painfully visible, whether in 

global inflation, pollution or the unwanted side-effects of economic development, such as social disruption, 

cancerous urbanization, soaring infrastructure costs, unemployment and mal-distribution of income and wealth. 

Indeed, many Third World nations now question the advisibility of trying to imitate the capital-intensive 

development of the West, as typified by Walt W. Rostow in The Stages of Economic Growth. Many are now looking 

to China as a more viable model, because its labor-intensive system uses the human resources that are abundant in 

all countries, and does not require the surrender of national autonomy, which often becomes the price of foreign 

capital. The Chinese stress that they do not maximize ñefficiency,ò in Western terms, but rather see it as one goal to 

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 its own people in mutual non-mechanized 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 resource-conserving, and 

therefore more environmentally-benign economy than a capital- intensive one. 

Much of the new questioning of the goals of economic development has fallen into the re-hashing of the 

communism versus capitalism dialectics of the last century. The Chinese denounce capitalism as the root of 

environmental problems. The U.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 environmental arguments 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 capitalistic settings. 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, the now-famous Founex 

Report prepared by experts from developing countries for the 1972 U.N. Environment Conference raised the newer 

issues. ñIn the past, there has been a tendency to equate the development goal with the more narrowly-conceived 

objective of economic growth as measured 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 unemployment, rising disparities in income, both between 

groups and between regions, and the deterioration of social and cultural conditions.ò In their 1974 book. Economic 

Growth and Social Equity in Developing Countries, economists Irma Adelman and Cynthia Taft Morris 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 toward irrelevant 

reductionism in the vain quest for ñscientific objectivityò can be reversed, so as to permit integration of the new 

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

Let us focus on the priorities by which a nation determines the allocation of its resources. These are a product of 

many factors: its myths and traditions, its cultural assumptions of ñvalue,ò its stock of knowledge, its assessments of 
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risks, costs and benefits within various contexts of space and time, the availability of land, material and human 

resources, as well as the mix of public and private decision mechanisms by which its citizensô needs and priorities 

are shaped, articulated and implemented with sufficient general satisfaction to contain dissent at manageable 

proportions. Under such a general description of most nationsô systems for allocating resources, is subsumed the 

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

decentralized configurations 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 goals. Other industrial 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 simultaneously approximate individual needs. However, the two largest, most advanced models of these two 

differing value-systems, 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 ecologically-unassessed growth, technological determinism and their 

increased dominance by bureaucracies, whether officially designated as ñpublicò or ñprivate.ò 

A brief comparison of the environmental merits of these two major resource allocating systems is necessary 

because there are increasing convictions among resource economists and thermodynamicists that environmental 

degradation is an index of an economyôs inefficiency in utilizing resources; while many social critics in market-

oriented economies contend that overall efficiency and general welfare can be improved by shifting resources from 

the private to the public sectors of an economy. John Kenneth Galbraith, in his book. The Affluent Society, focused 

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

mechanisms to allocate resources. We now see in many other ñoverdevelopedò countries, how overheated 

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

and pollution which Galbraith had described. 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 to this purchasing 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 capital-intensive production would require less and less labor 

input. While many service industries have grown to take up some of the slack, today unemployment and 

simultaneous inflation are our two most serious problems; thus invalidating economistsô traditional concept known 

as the Phillips Curve, which postulates a no-longer operative tradeoff between these two curses of mature, industrial 

economies. The issue of whether a technologically-advanced economy produces both structural unemployment and 

structural inflation has finally surfaced, after its successful submergence by Keynesians and their policies of general 

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

ñunemployablesò in the hope that if skills were increased, jobs would somehow materialize. 

Such anomalies must now be vigorously debated, especially since capital itself is now in short supply and many 

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

needs until potential consumers of these public goods and services aggregate themselves politically, and develop 

sufficient power to shift public funds into underpinning these new ñmarketsò for mass-transit, education, health care, 

parks, and water- treatment facilities, as well as long-term investments to research and develop non-polluting, 

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 

make-work jobs. Not only does over-reliance 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 purchasing power. In addition, Kenneth Boulding has pointed out that 

economic welfare constitutes using, rather than using up resources; the enjoyment of the stock of wealth, rather than 

the throughput of production, consumption and waste. Market economies, with their emphasis 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 centrally-planned economies seem to exhibit similar ranges of environmental problems, not 

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

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

particularly in finding incentives more thrilling than ñplan- fulfillmentò to substitute for the individual profit motive 

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

now see the age-old human motive of profit slipping in again through the back door, whether as individual 

productivity rewards, workersô councils or in the form of royalties in deals with Western corporations. Advanced 
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technological societies, programed by whatever set of economic assumptions, all suffer from bureaucratic giantism, 

technological determinism, human alienation and environmental degradation. Marxian, socialistic and Western-style 

utopias all rely heavily on technological abundance, seemingly unconstrained by resource-depletion. 

The new convergence in advanced economics of problems of inflation, pollution, resource-depletion together 

with human alienation, unemployment and maldistribution, is forcing new assessments of our almost subconscious 

labor-oriented theories of value. 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 laborôs input to the production process relative to the objective role of land, resources and 

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 produce commodities. Marx went so 

far as to attribute virtually all value in commodities to the labor factor. Although as technology advanced, 

economists have assigned increasing weighting to land and capital factors of production, their orientation toward 

labor inputs to value is illustrated by persistent use of concepts such as ñman-hoursò and ñlabor productivity,ò even 

though this latter term most often refers to additional capital placed at the disposal of the worker. 

This emphasis on labor inputs to value, even in advanced, capital- intensive 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 assistance, not their primary function as supplying 

needed goods, but that of providing jobs. If we were to acknowledge that in many highly-automated industries Since 

the planetôs resources are finite and its processes are bound by the laws of physics, the 1st Law of Conservation, 

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 

ñsteady-stateò economies, with constantly maintained stocks 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, hopefully, wisdom is unfettered by the dismal laws of 

physics and is still wide open for evolutionary progress. A steady-state economy can no longer rely on employment 

in the production of energy and resource intensive goods as its major distribution device, but must gear its 

production and distribution strategies to a sustained-yield 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 physical 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 concepts as ñprofit,ò ñproductivity,ò ñefficiency,ò ñutility,ò ñmaximizingò and 

ñprogress.ò None of these concepts has any meaning unless the frame of reference is made clear, and boundaries in 

space and time horizons clearly specified. We must know the answers to such questions as ñprofit for whom?ò; 

ñefficiency at what system level?ò; ñmaximizing in what time frame?ò, for such terms to be precise, and to avoid the 

multiple crises of suboptimization that their fuzzy use by economists, politicians and businessmen has unwittingly 

created. (See Fig. 1)  

In its dedication to scantily defined ñprogress,ò we now see that the Keynesian enterprise of pumping up whole 

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 that an ever- expanding pie 

would provide increasing portions to the poor, no longer offers the comforting rationale whereby the worldôs 

affluent justify inequities as 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 poor and providing the ñresourcesò to clean up the environment. There is 

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 production to create the ñresourcesò to clean up its results 

leaves us with a trade-off 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 dispossessed being denied hopes 

for increasing private consumption, to which they must aspire if private-sector prerogatives are to be preserved, are 

new ñred-herring issuesò to obscure the need for reassessment of the nature and direction of growth. The new 

growth debate is uncovering all the value assumptions it has relied on, and forcing us to examine whether growth of 

consumption in the private sector, however harmful its neighborhood effects, is the only form of growth. 
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Fig. 2 Energy Flow Through the Biosphere 

Transition report. 1975, Office of Energy Research and Planning, Governorôs Office. State of Oregon 

 

ENERGY FLOW THROUGH THE BIOSPHERE 

ALL POWER LEVELS EXPRESSED IN KILOWATTS 

 

 

Of course, we are obliged to admit that it is not, and that growth could be channeled into the many public 

service areas of our economy mentioned previously: mass transit, health care, education and research into new 

energy-conversion system and recycling with minimal environmental impact. But such a consciously controlled 

readjustment would 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 

capital-owning 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 micro-decisions in the market adds up to anything more than the 

macro-chaos described by biologist Garrett Hardin in his now-famous treatise. The Tragedy of the Commons (see p. 

76). Problems of commonly owned ñfree goodsò such as air, water and oceans, where everybodyôs business 

becomes nobodyôs business, are some of the knottiest theoretical questions of how we are to make social choices in 

the areas where market choices fail. Herman Daly addressed the dilemma in his 1974 book. Toward A Steady State 

Economy, and states that for a society to achieve a political economy of biophysical equilibrium and nonmaterial, 

moral growth will require radical institutional changes and a paradigm shift in economic theory. Daly suggests that 

three institutions are needed for a steady-state economy with constant stocks of people and capital maintained at a 

low rate of throughput; aimed at providing macro-stability while allowing for micro-variability, to combine the 

macro-static with the micro-dynamic. Daly endorses Bouldingôs earlier plan for issuing each individual at birth a  
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Fig. 3 Integrated Energy Supply Model. 

Transition report, 1975, Office of Energy Research and Planning, Governorôs Office, State of Oregon 

 

 

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. Secondly, he argues for transferable resource-depletion 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. 

Somber proposals such as Dalyôs may be considered impractical, or ñsocial engineering,ò and yet the concepts 

of the ñsteady-state economistsò are beginning to gain a hearing. Most favor theories of value based on entropy, 

such as Boulding, who states in his essay ñThe Economics of the Coming Spaceship Earthò that the economic 

process consists of segregating entropy, where increasingly improbable structures of low relative entropy are created 

at the expense of higher entropy level wastes somewhere else. Nicholas Georgescu- Roegen in The Entropy Law and 

the Economic Process traces entropy theories of economics back to German physicist, G. Helm, who in 1887 argued 

that money constitutes the economic equivalent of low entropy. Georgescu-Roegen pierces the fallacy that economic 

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 

ñarithmomorphic schematizationò and, therefore, economics with its ñarithmomaniaò ignores them. Basically, the 

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), but it cannot 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 energy-intensive transportation), movies, TV, insurance, health care, 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 

resources, 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 and waste-water treatment 

processes, use a good deal of energy and resources in operation and manufacturing. In fact Georgescu- Roegen 

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 entropy terms most recycling is equally fruitless. This is why he 

and the other ñsteady- stateò economists stress that the real payoffs are in durability, which reduces this unnecessary 

flow of productionðconsumptionð wasteðrecycling to the lowest level achievable. Therefore, 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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Georgescu-Roegenôs entropy theory of value cites as separate, additional factors of production natural chemical 

processes, rainfall and solar radiation, which are usually subsumed under the factor of land, as free gifts of nature. 

Since some would view this as double counting, he adds that land, far from being inert, as in Ricardoôs definition, is 

an agent of production in that it contains the chemical processes, catches the rainfall and the 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 our economic activities. (See Fig. 2.) The energy ñcapitalò stored in the 

earthôs crust as fossil fuels is a rapidly depleting stock of fossilized solar energy collected in the past by 

photosynthesis which is nonrenewable. The chief difference in the process of agriculture as opposed to the process 

of industry is that traditional agriculture must rely on utilizing the unchanging rate of flow of solar energy, while 

industry can mine the stocks of stored energy in the earthôs crust, at least while they last, at its own determined rates. 

Georgescu-Roegenôs book analyses many current input-output models of economic processes in light of his entropy 

theories and cites the omission in all such dynamic models of the representation of production processes, rather than 

merely the production of commodities, as well as other critiques. His theory further challenges the assumption that 

the increase in ñlabor productivityò resulting from capital input is only limited by economic costs of additional 

mechanization and depreciation, rather than any ultimate limits of how much matter/energy nature can put at our 

disposal. Such inadequacies of economics give credence to self-defeating strategies, such as that proposed by Henry 

Kissinger, to place a floor under oil prices to make it ñprofitableò to develop shale, tar sands and coal liquefaction, in 

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 value would require that ñprofitò be redefined to mean only the creation of 

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 qualified by a time dimension. Such realistic profits would include improvements 

in energy-conversion ratios and better resource management, and recycling geared to using the solar energy income 

available in natureôs processes rather than further depleting energy ñcapitalò in the earthôs crust. As more 

externalities are included in the price of products, we may find that many consumer itemsô profitability will 

evaporate and these goods will disappear from the market. This is already happening as manufacturers such as Alcoa 

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 desirability of 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 can we reduce their resource- 

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 

possibilities of absolute scarcity on the supply side. We must also question the concept of ñproductivity,ò another 

value-laden term, which economists seek to ñmaximizeò by raising the level of capital invested in each working 

person or the machines they use. Raising agricultural ñproductivity,ò for example, by mechanization and application 

of fertilizers and pesticides can often produce social costs, such as the income inequities engendered by the ñgreen 

revolution,ò and environmental costs in breeding insecticide-resistant pests, runoffs of fertilizer- polluted water, 

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 increasing robotization 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, 

handcrafted goods; and they provide workers with psychic pleasure often envied by workers in capital-intensive 

industries. Economist E.F. Schumacher, in Small is Beautiful, points out the culture-bound nature of economics in 

his chapter on Buddhist economics, which, based on the concept of ñright livelihood,ò would define labor as an 

output of production rather than an input, and valuable for its own sake. Schumacher also stresses the need for 

intermediate, labor- intensive technology to meet developing countriesô requirements for rural employment, 

decentralization and political stability, substituting the Western economistsô dedication to market value with the 

concept of use value. 

All this suggests the extent to which economic theories have fallen behind the welter of changes wrought by 

technological innovation. All these new issues lead to a reexamination of human cultural notions of ñvalue.ò For 

example, we in the U.S. tend to overvalue and overreward competitive activities, which can only exist within an 

equivalent field 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 provision of which women bear an unfair burden of the opportunity costs. 
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Therefore, in the last analysis, we must zero in on the normative nature of economics and how economistsô 

often subconscious value assumptions weight their analyses. Economics also attempts to deal with humansô 

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 the 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 obtain this 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 objective world and our resulting unrealistic expectations of the 

availability of its resources, and (2) our subjective evaluation of what is important to us, or ñvaluable.ò If our 

assessments of value are either arbitrary, or erroneous, as they usually are, then our primary 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 is 

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 pollution-related eutrophication of lakes or acid rainfall, and the incorporation of such data into 

economistsô reports to bankers and investors or policy makers, on how they may affect prices. 

However, prices still have much useful potential for allocating resources in all situations 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 Myrdal has stated, ñWe can begin to fill that empty box in our diagrams 

marked óexternalities,2 so as to calculate as far as possible the social costs of production so that they too can be 

accurately reflected in prices. In this way more accurate pricing can still function as an alternative to bureaucracy.ò 

In the same 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 and the direct 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 closer to determining true value added, rather than 

immediate but evanescent gains won only at the expense of social and environmental exploitation. Such improved 

calculations of what market economies call ñprofitò and state-directed economies call ñeconomic growth,ò would 

vastly improve all resource-allocation 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 groups or the empire-building public agencies that often cater to them, for the purpose of preparing biased 

and sometimes blatantly fraudulent cost/benefit analyses in advocacy of their profit-making or bureaucratic-

aggrandizing projects. Even academic economists in both 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 economies, is coming 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 group within it, 

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 capita, which conceals who will bear the costs, in perhaps neighborhood despoliation or loss of 

jobs, and who will reap the benefits; the contracts, bond-issue business, profits and new jobs. The Public Interest 

Economics Foundation has a roster of some 500 volunteer 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 justice or other volunteer causes. This new 

branch of ñpublic interest economics,ò is analogous to similar movements that have been established in law and the 

sciences, as well as in the accounting profession, which recently set up its own National Association of Accountants 

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 Yorkôs Council on Economic Priorities, for example, has broadened the traditional 

concepts of security analysis to cover these social and environmental performance of corporations. The Councilôs 

reports and in-depth studies count among subscribers a growing number of brokerage houses, banks, mutual funds  

Fig. 4 Transition report, 1975, Office of Energy Research and Planning, Governorôs Office, State of Oregon 
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and other institutional investors, as well as socially concerned stockholders and citizens. It publishes comparative 

information on the social impact of corporations in various industries in the area of environment, minority rights, 

military contracting, consumer protection, political influence and foreign investments. 

The growing political power of these multinational corporations which now threatens national sovereignty and 

world monetary stability, 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. In response to these new stockholder pressures on their membersô clients, the 

American Institute of Certified Public Accountants is attempting to develop social auditing methods for 

corporations. One fruitful avenue growing out of their own experience would seem to be that of expanding the 

familiar concept of ñgoodwill,ò which however unquantifiable, is routinely capitalized on hundreds of company 

balance sheets. It should also be possible to refine calculations of short- and long-term profit so as to elucidate the 

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, Talbot Page and John 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 Net 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 nature can renew them, each year Uzawaôs deductions will increase. In the 

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 and socio-political 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 as the most efficient 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 taxes deal with toxic substances which must be prohibited, or 

irreversible changes. Similarly, the subsidy method also discounts true social costs of pollution, particularly the new 

pollution-control bonds, which are tax-exempt to encourage corporate spending on environmental improvement; but 

are proving to be little more than another tax loophole. 
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Efforts to simulate natureôs closed-loop energy cycles are described by Howard T. Odum in Environment, 

Power and Society.3  Odumôs ñvalue-system,ò calculated and converted from kilocalories to dollars, enables a 

cost/benefit analysis to credit the 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 example, absorbing 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 activists will be bargaining from 

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

as proposed by thirty-three British scientists in the now-famous ñBlueprint for Survivalò published in The Ecologist 

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 Illinois concerns the relative costs in total energy of refilling returnable beverage bottles versus the 

collection, destruction and refabrication of throwaways. Findings confirmed fears that, ecologically-speaking, 

recycling centers are little more than public relations tools. The study by Bruce Hannon (Environment, March, 1972) 

found that throwaway bottles consume 3.11 times the energy of returnables and that, in the State of Illinois, a 

complete conversion back to returnables would also save consumers some $71 million annually. 

Similarly, a consulting firm in Florida prepares total-energy cost/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 and particulates discharged to the 

environment. After reviewing such three-dimensional cost/benefit data, the Stateôs school system became more 

interested in cross-ventilation and increased tree planting than in air conditioning. Another consulting firm in 

Germany has 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 R. Stephen Berry, published in the Bulletin 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 thermodynamic-potential savings can be 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 savings of 50 to 100 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 reassessed. A.B. Makhijani and A.J. Lichtenberg contend 

{Environment, June, 1972) that although the 1964 U.S. Government study. Energy Research and Development and 

National Progress, does show such correlations between GNP and commercial energy consumption, it also shows 

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 consumption. 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 differential can be accounted for by exports, but the 

disparity was striking enough to raise questions about relative energy-conversion efficiencies. The two electrical 

engineers then calculated the total energy inputs for dozens of primary extraction and manufacturing processes 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 generation of electricity could realize thermal efficiencies of approximately 75 to 85 percent, as opposed to the 

40 percent efficiencies of current fossil-fueled and nuclear-fission plants. They also estimate that if the average 

weight of cars in the U.S. could be reduced by one-third and their fuel consumption reduced by one-third, and if 

some 30 per cent of auto mileage could be shifted to public transit, the nationôs total energy consumption for ground 

transportation could be almost halved. By employing the best mix 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 energy-wasting industrial economies generally come from less-developed countries, 

their stake in energy- conservation methods is doubly vital. We are much aware that the current energy squeeze in 

the U.S. has produced a financial bonanza in the oil-producing nations of the Mideast. These oil-rich nations are 

now tending to reinvest their income in the U.S., thus making the U.S. a ñpollution havenò for foreign investments. 

But if economics is to develop even more precise tools to assess the trade-offs in resource-allocations, it will 

need to incorporate much of the new 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 economies and ecosystems: 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 insights came Dalyôs proposal for yearly depletion quotas to be auctioned 

off by government, which he claims are superior as a basic strategy for resource utilization efficiency than effluent 

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

issue of depletion. 

Odum has pioneered energy modeling, a quantitative method of tracking natureôs flows of energy and matter, 

which is fast becoming more predictive than economics. Odumôs system converts kilocalories into dollars so that 

economists can see and account for such work performed by natural systems in their traditional cost-benefit 

analyses, for example, in converting carbon dioxide from combustion back into oxygen or converting industrial 

wastes and sewage into fuel and fertilizers. As inflation renders money an even less precise measuring rod of true 

efficiency, Odumôs method of measuring efficiencies of production and extraction processes in the terms of ñnet 

energyò is gaining wide acceptance. Odum views inflation as the symptom of a society with a declining energy and 

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 goods and services. But the money supply is increased as if all this activity were productive, so the 

diminishing returns to all this energy-getting capital investment are expressed in the degradation of the currency, i.e. 

rising prices. (See Fig. 5.) 

Energy-modeling 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 Illinois and Malcolm Slesser at the University 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 International Federation 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 Quarterly, Winter, 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 I wanted to set down some thoughts for 

you as a result, which may be of some 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 I shall continue that task as best I am able. 

However, energy accounting contains limitations shared by all quantitative methodologies. It cannot explain all 

phenomena and I would hope that you would not press it too far so that it becomes suspect as a new ñcosmology.ò It 

is so deterministic and therefore may obscure truth in other dimensions, for example, human ethical responsibility 

for our decisions and actions. This is why I reacted so strongly to the unnecessary overreliance on Lotkaôs 

Principle.4 It is so deterministic as to be almost tautological: ñorganisms survive because they survive.ò Worse, you 

are assuming a heavy ethical responsibility of propagating Lotkaôs Principle by which any and all human behavior 

may be justified, whether that of Hitler or our ñpetroleum hawks,ò who are dying for a good rationalization to go in 

and beat up the Arabs. In fact. Social Lotkaismò could be considerably more destructive than Social Darwinism, 

because it would be seen as more modern, and therefore more scientific, because it would also have the blessings of 

ecologists. History is littered with the wreckage and fallout from powerful, simplifying ideas, from Adam Smithôs 

damned ñinvisible hand,ò Keynesô pump-priming and macroeconomic management sophistries and genetic theories 

which led to German attempts to breed a ñmaster race.ò And now we see the latest flirtation with the idea of triage, 

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 use Lotkaôs Principle to refute your own efforts to change our behavior and 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. So why do we need you? Inflation itself is the systemôs 

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 could say that this is also Lotka at 

work and your efforts at intervention are as meaningless as Henry Kissingerôs. Since Lotka raises all these 

misunderstandings, why not just soft-pedal him? The models are beautiful and donôt need this as a crutch. 

Now to the methodology itself: I hope that you will be able to avoid the reductionist trap inherent in the whole 

business of doing research under contract. I know itôs unfair to hold you to a higher standard than anyone else but I 

have such high hopes for energetics. There is always the danger of doing just what the ñclientò asks and is willing to 

pay for. This often leads to the fatal flaw of accepting the clientôs definition of the problem. In a very real sense, 
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reality is what we pay attention to, and unless a researcher assumes the responsibility of examining the contractorôs 

assumptions and problem definition, he may merely end up confirming the clientôs bias. We are now suffering from 

the crises of multiple suboptimization precisely because research usually follows this path of least resistance, and 

data is only amassed in accordance with prevailing assumptions. (The familiar story; ñI wasnôt paid to study thatðI 

was paid to study this,ò etc.) This is why we have so little economic data on even the easily quantifiable social and 

environmental costsðwe never paid anyone to collect it. I pointed out this kind of danger at the workshop in the 

presentation on the relative efficiency of cooling towers V. using an estuary for receiving the waste heated water. 

There were 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 most of all, whether the power plant 

should have been built in the first place and whether reducing Floridaôs electrical demand curve might not have been 

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 which must be 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, I know!) 

Cases of Conflicting Values: for example, we might both agree that there are seldom any net energy reasons for 

constructing add-on pollution control equipment onto inherently inefficient, polluting processes. However, even if 

this is the case, say with respect to adding particulate control devices to urban power plant stacks, 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 trade-off between health risks and costs v. net energy efficiency? The researcher? the city voters? the doctors? 

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 researcher can 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 and traditional economics has a bias against even noticing ñexternalitiesò such as 

these social costs. All this while agreeing with you that the whole urban structure is itself parasitic and probably 
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unsustainableðwe still have to consider the people who are trapped in this structureðno 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 availability) back 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 decision-makersð but you cannot reverse the conversion without incorporating all the errors of the 

money system. It is the kilocalories that are real, not the dollars. This is a new replay of Greshamôs Law; bad money 

drives out good money! For example, when you incorporate in your models kilocalorie values for information 

merely based 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 who have never understood how to 

price information correctly. Information is undervalued because it can too often be treated as a free goodðbeing the 

societyôs investment in its stock of knowledge, to which the entrepreneur did not contribute, and from whom society 

does not even exact maintenance costs! In some cases, the entrepreneur 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 Equivalents (FFWE), 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. I suspect that mis-information is now giving us more trouble than anything! Information can 

no more be valued homogeneously than can solar, coal or electrical energy. The scale runs from dis-ordering mis-

information and its depressingly lengthy half-life all the way up to what has been called the ñwitò (rather than the 

bit). 

 

Scale of Information Quality from a Thermodynamic View 
 

Entropy                                           (complexity and ordering power)                                  negentropy 

____________________________________________________________________________________ 

-(mis-information)                          bit                                                ñwitò 

                                                                        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; above that complexity it cannot. 

(The trade-off, 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 been thinking about it for years. He believes that the thermodynamic view of information value is a ñrear-view 

mirror approach and that information also exists in another dimension not yet explained by the existing laws of 

physics, e.g., we know that information programs 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). I shall 

continue with my own amateur efforts! Again, I enjoyed the Workshop immensely and these 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 ñbig picture.ò They cannot reveal truth which exists in other dimensions. Welfare formulas for humans cannot 

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 and ethical principles. 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 

 

 



28 
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Based on ñThe Limits of Traditional Economics,ò Financial Analysts Journal, May-June, 1973, and a speech 

before the 40th North American Wildlife and Natural Resources Conference, Pittsburgh, 1975.
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© Business and Society Review (reprinted with permission) 

 

Chapter Four: Sharing the Resource Pie 
 

All the talk of the ñenergy crisis,ò zero population growth, the need for a new ñsteady-state economy,ò the 

ecological limits to growth, and the inadequacy of the gross national product (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 fundamental economic assumptions 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 issues as the 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 prompted to note in July, 1971: ñThe rules of economics are not working quite the way they 

used to.ò1 And Milton Friedman was even more frank in his speech given at the American Economic Associationôs 

annual meeting in January, 1972: ñI believe that we economists in recent years have done vast harmðto society at 

large and our profession in particularðby claiming more than we can deliver.ò He added, ñWe have encouraged 

politicians to make extravagant promises which promote discontent with reasonably satisfactory results, because 

they fall short of the economistsô promised land.ò 

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 between those 

environmentalists who cry for ñhalting economic growthò and those economists and businessmen who Vilify 

environmentalists as ñelitists who care nothing for the poor,ò previously characteristic of the debate, will no longer 

suffice. I shall review the issues 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 and for the economy as a whole. 

 

 

Setting the Stage. Carl Madden, an economist, puts the issues in perspective in his insightful book. Clash of 

Culture: Management in an Age of Changing Values.2 Madden finds the current argument over societal goals and 
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priorities rooted 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 of the chemistry of lifeôs origin, space exploration, medical triumphs, developments in cybernetics, 

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 capabilities and the resulting changes in perception. This concern encompasses 

a powerful new sense of the nationôs ability to achieve advances in human welfare and of its recognizable 

shortcomings that can be remedied. 

Madden believes that the new value shifts are now challenging 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 itself are bound to affect corporate strategies. 

management, markets, and products. 

This book, which Madden prepared for the National Planning Associationôs Business Advisory Council, 

outlines many possible ramifications of the new consumer values and places them in a historical, political, and 

economic context that is both satisfying and coherent. He believes that corporations are gradually changing from a 

ñCartesian view,ò in which products are seen as separate parts determining overall strategy, to a ñholistic view,ò in 

which situations and patterns are seen as determining products. This latter perspective, for example, may help 

Detroitôs auto companies to understand that they are in the transportation business, rather than just producers of 

automobiles. Such an approach should aid corporations in finding new market opportunities by fulfilling functions 

rather than by turning out an increasing welter of uncoordinated, ill-adapted, separate products which may not mesh 

with the market or the environment. 

Madden also discusses 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 a very real 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 companies must operate. Moreover, 

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, and psychology. 

 

The Ecological Broadside. Strangely enough, it was the environmentalists, normally chided for their lack of 

realism, who began to question the premise that an economy could continue helter-skelter growth without eventually 

incurring severe environmental losses. The appearance of John Kenneth Galbraithôs The Affluent Society3 in 1958 

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 the private sector while cities decayed. 

air and water became polluted, and land was despoiled in the public sector. 

Elaborating on this theme, economist Kenneth E. Boulding attributed much of manôs despoiling of nature to his 

inadequate frame of perception. In Beyond Economics, written in 1968,4 he claimed that man still saw his natural 

resource base as a limitlessly exploitable frontier. This ñcowboy economics,ò as Boulding termed it, did not account 

for environmental costsði.e., ñexternalitiesò which are part of the true cost of production. Boulding predicted 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 economist, Alfred 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 and included 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. Pigou, became 

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 abstractionðan empty box on economistsô diagramsðuntil K. William 

Kapp published his Social Costs of Private Enterprise in 1950.5 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, and so on) 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 Tag. The 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 Americans. In 1971, systems analyst Jay W. Forresterôs World Dynamics6 appeared. This 

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, pollution, and resource 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 well-being of the larger system of which it is a part. 

Most economists scoffed at World Dynamics and also at the later study. The Limits to Growth,7 prepared by 

Forresterôs colleagues at the Massachusetts Institute of Technology). They argued with the very large aggregations 

of data and other methodological approaches used by Forrester and his colleagues. But it soon became necessary for 

economists to address population, resource, and distribution issues, because Forresterôs work had created such an 

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

 

Economists React. Gradually, economists with intellectual investments in economic ñgrowthmanship,ò such as 

Henry C. Wallich and Walter Heller, began to deal with the problems raised by Forrester and others. Their first 

evaluations were that these were new Malthusian scares. Since Thomas Malthusôs grim predictions of 

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 in the future (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 foolhardy to 

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. The United States could, for example, be forced to extract minerals from increasingly low-grade ores at 

higher cost. 

Moreover, although prices will undoubtedly rise to reflect specific scarcities and encourage substitution in the 

prescribed manner, environmentalists pointed out that prices are merely subjective expectations of availability and 

are not based on objective scientific research. As mentioned, there are often severe time lags between the scientistsô 

warnings of increased resource depletion or major ecosystem 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, who had at first derided World Dynamics and 

The Limits To Growth, later wrote in Fortune8 that such lags might not provide enough lead time to change pricing 

policies accordingly. 

In addition, correct pricing must reflect information on environmental externalities. Although 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. electricity-rate policy, which still reflects earlier 

assumptions of continued abundance. Thus major users of electricity receive subsidies despite the power crisis. 
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But, what about: But, what about: 

¶ Absolute scarcities: e.g. resources running out, gas, 

petroleum, high grade ores and minerals, good 

agricultural lend, etc.? 

¶ Vital resources not counted or valued in the price, 

market system: e.g., pure air and water, peace and 

quiet, natural scenic beauty?  

¶ Large companies with power to control supplies?  

¶ Human services, behavior, attributes that are valuable, 

but not rewarded by the market system: e.g., trust, 

cooperation, selflessness, love, volunteer service, 

household production, work nurturing children?  

¶ ñLaborò supplies, i.e., hiring and firing people as if 
they were commodities in the marketplace? 

¶ Large companies spending millions on 

advertising to create demand and new wants 

(some irrational)?  

¶ Need, e.g., hungry people who need food but 

donôt have money to buy it (i.e., turn need into 

effective, market demand)?  

¶ Role of culture in defining and determining 

ñdemandò and value.  (i.e., creating high or low 

levels of demand for energy and material goods 

vis-a-vis human self-development and spiritual 

values?  

¶ Role of technology in determining energy use 

and materials ï intensity of a society? 

 

Fig. 6  The ñFree Marketò Equilibrium Model of Supply and Demand 

(economists admit itôs only a theory ï but they often write, advise and act as if it were real) 

 

 

The Debate Shifts. The controversy over the environment not only continues to expand but also has led to 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 growth (presumably 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 inflation-prone, trickle-down Keynesian model of economic growth forms the basic 

argument of Retreat From Riches: Affluence and Its Enemies,9 by Peter 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 that growth 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 taxes are a useful ñfine-tuningò tool for reducing pollution, they argue that such taxes do not serve to reduce 

resource-depletion rates or improve energy-conversion efficiencies, where the real economic and ecological payoffs 

lie. 

The authors devote most of their effort to a well-meaning attempt to deal with intractable distributional issues. 

Unfortunately, they never get below the surface of the maldistribution-of-income problem, since they accept current 

distribution of wealth as a given. They say, in essence, that, although we know that economic growth does very little 

for the poor, it is still more feasible than any other form of redistribution yet devised. The bulk of the authorsô 

argument is concerned with other influences which are ñthe enemies of affluenceòðnamely, inflation and balance-

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 Keynesian 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 how to respond. But when Barry Commoner, in his 1971 

book. The Closing Circle,10 zeroed in on the distribution question, he provided the environmentalists with both new 

direction and new ammunition. Commonerôs argument was three-pronged: 

1. He noted that, if economic growth would have to be stabilized at some future point, then there could be no 

further moral justification for the Keynesian ñtrickle-downò theory of growth and distribution. The earthôs resources 
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would give out long before such uneven economic growth could ever provide for the millions still waiting in 

poverty. Those unlucky enough to be traveling in steerage class on ñSpaceship Earthò would never even make it to 

the second-class deck. 

2. He declared that excessive consumption by rich nations not only condemned the third world of less developed 

countries (LDCs) to poverty, but also caused most of the environmental devastation. These ñoverdevelopedò nations 

were disrupting the environment because of their increasingly capital- (i.e., resource-) intensive production 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, hemp, 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 stabilized in step with 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 

ñdemographic transitionsò to stable populations. Hence his conclusion: ecological sanity now requires social justice. 

In addition to Commonerôs analysis, which was widely accepted by environmentalists, two recent studies 

further question the Keynesian assumptions about growth and redistribution. 

Many economists who argue for growth cite studies by Robert J. Lampman11 that relate economic growth to 

increased welfare by showing a 37% gain in real per-capita consumption between 1947 and 1962. But, according to 

a study by Lester Thurow and Robert Lucas of M.I.T.,12 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 of the U.S. Department of Labor,13 which 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 declined from 5.1% 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 more high- paying, 

high-skill jobs while low-skill employment remains constant. 

 

A Widening Dialogue. Commonerôs analysis and the growing evidence that conventional arguments for trickle-

down distribution are open to question turned the environmental movement toward a much 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 highly publicized 

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. In the process, they discovered the influence of distribution of scores of weightier factors in the U.S. 

economy. For example: 

Ǐ National policies to control inflation 

Ǐ Taxes and subsidies 

Ǐ Discrimination 

Ǐ Technological change 

Ǐ Public works projects 

Ǐ The wide prerogatives 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 environmental- control measures that business leaders were fighting. Moreover, the environmental-control 

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 jobs with the people left unemployed by the closing of an 

obsolete facility. 

 

The ñStock of Wealth.ò A key element in the environmentalistsô growing concern over the distribution of 

wealth and income is related to contentions by several authors that many environmental problems result from the 

increasing production, consumption, and waste caused by planned obsolescence and the creation of wants by 

advertising. 

For example, Herman E. Daly asks in Toward a Steady-State Economy, ñWhy do people produce junk and 

cajole other people into buying it? Not out of any innate love for junk or hatred of the environment, but simply in 
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order to earn an income.ò14 Daly believes that we need some principle of income distribution that is independent of 

and supplementary to the income-through-jobs link. 

The ethic of distributing the ñflow of wealthò through jobs is at the heart of the Keynesian growthmanship 

effort, and was institutionalized in the Employment Act of 1946. This ñflow fetishismò of standard economic theory 

holds that everyone gets part of the flowð call it wages, interest, rent, or profitðand 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 givenðand that 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 stockholders,15 then most people must rely for survival on the flows it engenders (i.e., 

jobs or welfare). And, because of a growing population, the flow cycles must be continuously increased by whatever 

means possible. The results are built-in obsolescence, waste, creation of new wants through advertising, government 

pork- barrel projects, and burgeoning bureaucracy. 

Environmentalists ask, ñWhy are we so dependent on the production of goods in the private sector to maintain 

employment, goods that are ill-matched with such new human needs as mass transit and clean sources of power? 

Why, in fact, can we not restructure our corporate and governmental institutions to meet new and future needs 

instead of continuing to address past conditions?ò And they point to the encrustation of the federal budget with 

dozens of obsolete programs, such as the stream channelization 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 Capital. This crazy-quilt of government policies and projects is identified by Louis O. Kelso in Two 

Factor Theory: The Economics of Reality16 as being rooted in the same problem described by Daly. He argues that 

ever-increasing numbers of latter- day ñWorks Progress Administration-typeò projects will be needed if society 

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 wealth just as labor does. And in advanced, highly industrialized 

economies, it produces an ever-increasing portion of wealth without much human intervention (e.g., in such capital-

intensive, automated industries as oil refining and petrochemicals). He claims that, to mask 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, but rather to the workerôs own increased effort, i.e., ñlabor productivity.ò 

Kelso argues that labor productivity advances are actually the result of additional capital placed at laborôs 

disposal. And he notes that much labor strife in highly automated industries, where capital plays the major role in 

production, is due to the workersô understanding that they need only be present at the scene of production as 

members of a well-organized pressure group in order to derive an income from automation. 

Similarly, Kelso interprets all the paraphernalia of Keynesian redistribution. Jobs have become the nationôs 

chief device for distributing income in a thinly disguised melange of what he calls ñwarfare,ò ñworkfare,ò and 

ñwelfare.ò What is archcapitalist Kelsoôs prescription? Spread the ownership of corporations among their workers 

by means of his tax-deductible employee-stock-ownership 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 private-sector economy to continually substitute capital for labor. This, of course, taxes the 

environment and increases rates of resource depletion through the massive-scale, centralized operations it allows. As 

Arthur Pearl of the University of Oregon put it in a recent article in Social Policy, ñIn essence, we now have a 

surplus of human beings and a shortage of nonrenewable resources: thus we have to reverse our historical view of 

efficiency.ò He added, ñIt is only in a human services society which is labor-intensive rather than capital-intensive 

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

beings.ò17 

 

The Integrated Economy. While Kelsoôs treatment of the capital- labor issue was important, his most useful 

insight for environmentalists was his underlining of the political nature of all economic distribution. 

This issue was first raised by John Stuart Mill in 1848 in Principles of Political Economy. Mill held that, once 

goods or any form of wealth had been produced, society, by its laws and customs, could place this wealth at the 

disposal of whomever it pleased. He added that even individual wealth could not be kept without societyôs 

permission and without societyôs willingness to employ police to guard individuals from thieves. In this regard, the 

criminal justice system in the United States employs some 1% of the labor force, and in fiscal year 1969-1970 

expended $8.57 billion.18 
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In Beyond Economics, Kenneth E. Boulding elaborates on the politics of economic distribution. He claims that 

there are three basic modes of human transaction: 

1. The primitive threat system (e.g., ñGive it to me or Iôll kill youò), with its more sophisticated ñblackmailò 
variation (e.g., ñHow much will you pay me to stop harming or annoying you?ò). 

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 Economies19, Boulding contends that the U.S. 

economy is moving (in spite of policy lags and distributional errors) toward such an integrative system, which he 

terms the ñgrants economy.ò 

As evidence, Boulding points to ubiquitous grants and income transfers and increasing acceptance of 

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, and to ñpositive externalities.ò By the latter, he means 

commodities that benefit the 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 receive less than their share of attention from economists. 

The Economics of Information and Knowledge,20 edited by Donald M. Lamberton, surveys some of the crucial 

knowledge and information issues raised by Boulding. Contributions by social choice theorists Kenneth Arrow and 

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 papers 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 large-scale ecological chaos. 

The way such chaos evolves is described by ecologist Garrett Hardin in his now-famous treatise, ñThe Tragedy 

of the Commons.ò21 In feudal England, 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 by grazing more 

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 resourceðsuch as air, water, or even whalesð

as a ñfree good,ò then no individual is responsible 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 free-goods problems, in which public 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 is ill-suited to dealing with value preferences that cannot be assigned monetary 

weightings. Such qualitative value conflicts must be left to the political arena, where they face a key axiom of 

Kenneth J. Arrowôs ñgeneral impossibility theorem.ò Arrow states flatly that, in democracies, individual preferences 

cannot be logically ordered into social choice.22 

In dismay the environmentalist must ask, ñIf economics cannot yet provide a sufficiently rational system for 

public decisions, and if Arrow is right that democracies cannot order individual preferences into logical social 

decisions, where do we go from here?ò To the rescue come many scholarly responses to Arrowôs dismal prognosis 

for democracy, including Gordon Tullockôs rebuttal, ñThe General Irrelevance of the General Impossibility 

Theoremò;23 Duncan Blackôs argument that reiterates the theoremôs irrelevance to an understanding of how social 

choices are actually made in committee situations;24 and Edwin T. Haefeleôs contention in his paper, 

ñEnvironmental Quality as a Problem of Social Choice,ò25 that Arrowôs conditions for ordering individual 

preferences into social choice can be met by representative governments with a two-party system. 

 

Sharing the Pie. Once more we come to this recurring theme in environmental thinkingðthe distribution of 

wealth and income. 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 in The Economics of Information and Knowledge suggest, production has now become 

so complex, based increasingly on such abstract commodities 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 

value nor 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 old formulaðwith 
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land, labor, and capital as factors of a production process that leads to a logical distribution of wealthðis no longer 

adequate. 

The inadequacy of this traditional distribution formula concerns environmentalists for another crucial reason. It 

is precisely these knowledge inputs to production which increase energy-conversion efficiencies and reduce 

resource-depletion ratesðthe only other routes to environmental sanity besides that of more equitable distribution. 

The fuel cell is an example of such a knowledge-intensive, resource-conserving product, the value of which is 

difficult to distribute via the traditional formula. The fuel cellôs energy- conversion potential is some 60% 

(compared to 12% for the internal combustion engine), and it is largely this advance which represents its greater 

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 a system 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 design accurate 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, social, and moral choices into pseudo-

technical ones; hence its psychological appeal to administrators, but also its logical flaw. ñIf two objectives 

conflict,ò argues Streeten, ñsay the requirements of industrial growth and protection of the environment, someone 

will  have to choose. The choice may be democratic, dictatorial, or oligarchical, but choice it must be.ò Streeten 

holds that cost/ benefit analysis, using the economistôs often highly arbitrary weightings, conceals such value 

conflicts, which can only be resolved politically.26 

In addition, the welfare economists, however well meaning, are busy trying to examine the costs and benefits of 

pollution control. Using economicsô most trusted tool, marginal analysis, they are attempting to evaluate 

environmental goals in terms of the willingness to pay for some standard of environmental quality or the willingness 

to accept compensation for damage. As K. William Kapp notes, this economic ñcompensation principleò as a 

criterion for environmental quality leaves no doubt in anyoneôs mind that the common denominator is going to be 

money. Kapp continues, ñThe basically questionable point of departure consists in the fact that original physical 

needs for rest, clean air, nonpolluted water, and health, as well as the inviolability of the individual, are being 

reinterpreted in an untenable way as desires or preferences for money income.ò27 He also maintains that the 

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 economic thought is ill-

suited to coming to terms with ecology. ñIt may even be the case,ò Coddington wrote, ñthat the greatest service 

economists can render to posterity is to remain silent.ò28 

If money is an inadequate measure for harmonizing economic activities with social 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 

accurately match new realities, we will see their discipline incorporate more hard data on resource factors and on 

human needs and potential. 

 

Questions of Value. All of these new issues lead environmentalists to call for a reexamination of cultural 

notions of ñvalue.ò The economic impact of these qualitative concepts surrounding the concern for ñquality of lifeò 

is discussed by Walter A. Weisskopf in his Alienation and Economics.29 He notes that economics, once based on the 

ethic of thrift and self-denial, now requires an ethic of ñutilitarian hedonismò if it is to justify mass consumption, 

mass production, and advanced market economies. Yet this very hedonism, promoted by corporate advertising, is 

now leading to the breaking down of industrial discipline and cries of dehumanizing, boring jobs. 

Weisskopf stresses that notions of value are arbitrary and culture- bound. 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 ultimately ñscarce,ò because of our mortality. Such psychic needs are similar to 

those described by psychologist Abraham Maslow; love, peace of mind, self-actualization, companionship, and time 

for leisure and contemplation. These needs can never be satisfied by purely economic means, although economic 

activity that satisfies lower-order survival needs permits them to emerge. In short, humans tend to assign values 

arbitrarily and then pay measurers to collect only those data which conform to prevailing assumptions of ñvalue.ò 

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 hundreds of examples 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, Benjamin Ward shares Weisskopfôs view. Wardôs book. Whatôs Wrong With 

Economic30 questions the avoidance in economics of efforts to study the moving target of constantly changing 

human values and preferences. While acknowledging the difficulties, he takes issue with arguments 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, the law and the judicial 

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 become codified in law and custom. Economists must seek to capture this type of dynamic process 

in their analyses. 

 

Conclusion. Many of the environmentalistsô indictments of economists may seem esoteric or even ñun-

American.ò Yet some of them are spurring more openminded economists into new efforts to create fresh concepts 

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 central concerns for the future. Although many 

of the young, radical economists in the United States have criticized their colleaguesô overwhelming preoccupation 

with market economics and the elegant contours of the closed, equilibrium systems it hypothesizes, they are no 

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. Yet, any assault on economics, sooner or later, is an assault on the mandate of corporations, and 

it behooves management to understand the rational basis of the ecologistsô criticisms. 
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Chapter Five: The Entropy State 
 

Many models exist of the unfolding shape of advanced industrial societies. Proposed here is yet another: that of 

the ñentropy society.ò 

Daniel Bell gave us the notion of a ñpost-industrial societyò transcending via technology the ideologies of left 

and right, and one in which most of the labor force would be employed in service and knowledge-based industries. 

John Kenneth Galbraith sees a ñnew industrial stateò of detente between business and government: a 

ñtechnostructureò with power falling to cadres of bureaucrats, technicians, and managers, and with only the vestiges 

of a market economy. 

Gunnar Myrdal describes in Beyond the Welfare State the future evolving from the mixed market and planned 

economies of which Sweden is typical. And Roger Garaudy foresees in Crisis in Communism: Turning Point in 

Socialism the shape of advancing bureaucratized communism in the U.S.S.R., as well as the more decentralized 

worker-managed models of communism such as that now developing in Yugoslavia. And while Karl Marxôs 

prediction of the decline of capitalism did not count on the labor force becoming bourgeois, as it has in todayôs 

highly industrialized societies, the crystal-ball-gazing of capitalismôs school of market-oriented economics has 

proved equally cloudy. 

Another model of the unfolding pattern of industrial societies might well be that of the ñentropy state.ò Simply 

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

the transaction costs that are generated equal or exceed the societyôs productive capabilities. In a manner analogous 

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 unwilling 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 irony of those 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 to model the labyrinth 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 behave counter-intuitively 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 depletion. All these effects of uncoordinated, unplanned activities and suboptimization are called by 

economists, in almost a Freudian slip, ñexternalities.ò The cost of cleaning up the mess and caring for the human 

casualties of unplanned technologyðthe dropouts, the unskilled, the addicts, or those who just cannot cope with the 

maze of urban life or deal with Big Brother bureaucraciesðmounts ever higher. The proportion of GNP that must be 

spent in mediating conflicts, controlling crime, protecting consumers and the environment, providing ever-more 

comprehensive bureaucratic coordination, and generally trying to maintain ñsocial homeostasisò begins to grow 

exponentially. New levels of expenditure to maintain this social homeostasis are augured daily, as in the recent calls 

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 massive, 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 are continually 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, education, welfare 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 commitments, the ever-inflating bubble of 

expectations is cause for concern. Denmark is a case in point. Paradoxically, a taxpayerôs revolt unseated a liberal 

government in irritation over the costs of a highly popular social welfare programðan apparent inability of voters to 

understand the inevitable trade-offs 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, the ruling 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, housing, and social security benefits. Britain too is exhibiting signs of 

industrialismôs next stage, the entropy state. Social conflict increases as the resource base shrinks, and more 

equitable sharing has become the inevitable demand. Rampant inflation, soaring public investment 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 that belt-tightening is a way of life 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 

features, rather than a temporary affliction. It can no longer be described by economists as a 

trade-off for unemployment, since in many countries, including our own, we have both. Traditional Keynesian 

remedies of pumping up the whole economy in order to ameliorate areas 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 suggests in Inflation: A World Wide Disaster1 that vastly 

inflated expectations for both public and private consumption are now a key factor. 

Another explanation for inflation comes from thermodynamicists, who insist that economists donôt yet 

understand the drastic multiplier effects of developing 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 between gross energy and net energy. Gross energy 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 refining and transporting, 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 theoretically 

available (gross energy). Indeed the Odums claim that so far the nationôs entire nuclear power enterprise has only 

yielded a few percentage points of net energy, because the process is so heavily subsidized with coal and oilðfor 

uranium extraction and enrichment and sources of other energy and capital-intensive 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 to the job 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 energy-intensive processing of these resources into finished goods is felt.2.3 

But the energy situation has merely revealed and lent impetus to what may be the unfolding ñend gameò of 

industrial societies. First there will be the frantic efforts to invest more and more capital in energy exploitation and 

resource extraction, despite the already visibly diminishing marginal returns to much of our capital-intensive 

production. Consider, for example, the case of agriculture where, according to agricultural researchers David 

Pimental,4 Michael Perlman, and others, by a key measureðhow much energy is used for a given output of 

caloriesðour U.S.-type highly mechanized, fossil- fuel subsidized farming is now the most inefficient in the world. 

In other overautomated processes as dissimilar as fishing and operating mass transit systems, the marginal returns to 

capital investment are falling: fish catches are now destructively overefficient, while on such transit systems as San 

Franciscoôs BART, workers are displaced by costly and erratic automated train controls. 

The current stage of 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 many other more realistic options. Capital, amassed from our 

previously bountiful sources of energy and materials, now represents our societyôs last diminishing store of low 

entropy (i.e., concentrated potential for useful work). As evolutionist Gregory Bateson5 illustrates, 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 situation developing, as oil 

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, in turn, 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, disastrous capital-spending 

plans of corporations and utilities can be halted 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 may deflect company plans by ñupping the anteò and making their own capital 
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spending and borrowing plans less viable. We can see this occurring now in many energy companies and electric 

utilities. 

 

 

Fig. 7 Gross National Product problems 

 

As the emerging capital shortage becomes more acute and interest rates 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 wheel-spinning, where 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 the increasing 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 high-yield uses may still remain. At this point, we will have drifted to a ñsoft 

landingò in the steady-state economy, while symptomatic inflation will have masked our declining condition. 

The entropy state may be the future of advanced industrial societies unless as yet unimagined advances 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 greater government control, further loss of freedom and individuality, and will lead us closer to the 

computerized state of which George Orwell warned in his book 1984. Another path may lie in deliberately trying to 

reduce the interdependencies by simplifying some of the overly developed systems that have now reached some 

obvious diseconomies of scale. We might take, not the Ludditeôs axe, but the surgeonôs scalpel, and with a delicacy 

born of desperation, begin to isolate and sever some of the interdependencies in our social 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, composed of 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 apartment buildings to 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 now seeing the trade-offs in 
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building larger and costlier central power plants with longer, more expensive, energy-wasting transmission lines. 

But to expect existing utilities and energy corporations to develop such radically different systems would be as naive 

as it 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 their land because of the now energy-wasteful automation and 

the large-scale investments that corporate farming requires. A return to smaller farms might yield benefits in human 

satisfaction and would save enormously on energy and transportation. This capital-to-labor 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 efficiently 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 changes in our 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. 

In the last analysis, Bellôs ñpost-industrial society,ò the technostructure of Galbraithôs ñnew industrial state,ò the 

various models of socialism, communism, and welfare capitalism mentioned earlier are all too heavily dependent on 

increasing economic growth and technological mastery. Even service economies are wholly dependent on their 

primary agricultural, manufacturing, and resource bases. Buckminster Fullerôs vision of technologically based 

abundance of the sixties seem evanescent and remote.6 Perhaps the crumbling faith in the gods of technology 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. 
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Chapter Six: Let Them Eat Growth 
 

It seems self-evident that wealth is based on the availability of natural resources and energy. However much 

human energy and ingenuity we expend, if we donôt have some natural resources to manipulate and fashion for our 

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 necessary to call forth greater supplies is ever-increasing 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, it would seem that McCrackenôs formula would only work if there are still unexploited resources 

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 becoming a very scarce 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 indications that the message of scarcity is getting through to business and national 

governments. Of late. Fortune, Business Week and other similar periodicals have reviewed the coming scarcities of 

resources and the spate of U.N. conferences on the environment, population 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 with a finite resource 

base, rising expectations, and exploding human populationðall exacerbated by increasing global economic and 

political interdependence. 

What all this augurs is redistribution. Not only redistribution from the affluent to the rebellious and frustrated 

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 value as exports while increasing their own national self-sufficiency, while rich industrial 

nations may divest themselves of those industries based heavily on imported raw materials as they become scarcer 

and more expensive. 

What I am suggesting is that we may see 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 such exchanges distribute 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 to the point at 

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 convincing. Economistsô models are so circumscribed and 

consider so many factors to 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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short-term oscillations while overlooking larger cycles over longer time periods. Oskar Morgenstern, the brilliant 

mathematician, noting this propensity (New York Times, Sept. 23, 1974), underlines its absurdity by pointing out 

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

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

and political forcesðwhether nations or multinational corporationsðand they accept the existing distribution of 

wealth as given. As shown in Fig. 1, such concepts as ñefficiencyò and ñmaximizingò are meaningless, particularly 

on a global scale, unless a time horizon and spatial boundaries are specified. In addition, we might remind ourselves 

that there 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 in production 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 arise with vast centralized mass production and ever-more-complex divisions of labor and failed to 

realize that they might eventually lead to diminishing returns from so-called economies of scale. Another factor 

Smith ignored was the crucial difference between exchange, or market, value and use-value. We tend to calculate 

our efficiencies in the efficiencies of exchange, which leads us to discount efficiencies associated with use. Such 

use-values often make small decentralized operations profitable to their owners and yet it can be difficult for such 

operations to exist in competition with large-scale units operating on the efficiencies dictated by markets of 

nationwide or global scope. Nevertheless, few economists challenge the orthodoxies concerning the unalloyed 

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 social costs 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 trade and 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.N.-sponsored meetings on such problems as these unequal 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 costs of 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 macro-goals appropriate to the new level of organization will inevitably create a replay of 

Garrett Hardinôs ñTragedy of the Commonsò parable. Such a system breeds instability, inflexibility and vulnerability 

to domino- type breakdowns, as its ability to dampen oscillations is reduced. By contrast, 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 free-market concepts 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 multiple crises of suboptimization ñinflationò obscures the problem further. Consequently our 

leaders have dictated that the real debate about national-resource allocationsðand, indeed, about what is 

ñvaluableòðwill be conducted in the mystifying language of economics and thereby preempted by this particular 

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 debate 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 minds, triggered by the word ñinflation,ò lock onto Keynesian concepts 

and the Phillips Curve model of the trade-off between inflation and unemployment that they were taught in school, 

thereby short-circuiting any further useful thought, even in their own subsystem language. The debate over 

ñinflationò masks both the real debate about sharing the economic pie and the fact that the Keynesian remedy of 

pumping up the whole economy has now collided with the global population/resource scarcity equation. 

The drift to massive, 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 blundering attempts to model and deal with global systemic 

problems are legion. They are based on the notion of the technological fix, now parodied by skeptics; ñTechnology 

is the answerðbut what is the question?ò Take our unrealistic responses to global population increases. Based on 
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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 the Lactation Review, more person-years of contraception are provided by human 

lactation than by all of the technical means of family-planning programs. We cannot deal either with the fact that in 

poor countries children are often the only social-security mechanism or with the theory of demographic transition 

that acknowledges the role of past colonial exploitation. Such analyses inevitably identify the U.S. and the 

overdeveloped countries as part of the problem and point logically to a redistribution of the worldôs resources. 

Our approach to the world food problem is equally myopic. Former Agriculture Secretary Earl Butz, who led 

the U.S. delegation to the World Food Conference in Rome in 1974, placed his faith in the ñfree marketò without 

inquiring too closely into how its workings are distorted by power, or into the problem of need as opposed to 

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 concentrating on increasing self-sufficiency, 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 Lappe points out in Diet for a Small Planet, 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 selectedðtobacco, rubber, tea, coffee, cocoa, cotton and other fibersðhave 

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 hooked on such exports rather than 

developing alternative strategies for self-sufficiency. 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 powerful rich 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 exotic protein-fortified 

soft drinks. Even our efforts to help such countries toward self-sufficiency 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 applications of high-energy pesticides and fertilizers 

and mechanical equipmentðcreating further dependence on uncertain outside supplies, particularly petroleum, and 

increasing social inequity. These convoluted policies and rationalizations permit us once again, to avoid the ever-

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 overdeveloped countries is directly a concomitant of the 

underproduction, underconsumption and underpollution of the underdeveloped countries. Again the nexus is 

redistribution of both production and consumption in spite of what economists believe to be ñefficient.ò In any case, 

efficiency claims for the U.S. economy are suspect, since while providing for such a small percentage of the worldôs 

inhabitants it requires much of the worldôs resources to keep it operating. And by the highly significant yardsticks of 

energy efficiency, researchers John Steinhart, David Pimental, Michael Perlman and others note that on an energy 

input/ output basis the U.S.-style energy-intensive agriculture is the most inefficient in the world. And yet we are 

still trying to sell the world on our model of capital-intensive, consumption-oriented industrial developmentð or, as 

cynics describe such efforts, ñTechnology transfer is when you take money from the poor people in rich countries 

and give it to the rich people in poor countries.ò 

Apart from the statistics themselves concerning the world poverty gap, the most sweeping indictments of the 

industrial worldôs destructive interactions with the Third World come from radical educator Ivan Illich. He states 

that underdevelopment is not an actual condition, 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, whether for expensive soda pop, candy, 

snacks 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. Illich notes that every private car sold 

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 liberal-humanist plans for global crisis management, whether to 

provide food or population control services: ñBy shifting production from guns to food, they reduce their sense of 

guilt and increase their sense of power. Their hubris distracts them from understanding that only the renunciation of 

industrial expansion can bring food and population back into a balance in the so-called backward countries.ò Again, 

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 industrial production 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 no-longer-growing pie that are now being conducted in mature industrial societies under the rubric 

of ñinflationò are only auguries of sharper clashes to come. Millions of Americans and other industrial consumers 

are still psychologically dependent on the idea of material acquisition and are prepared to fight out another ugly 

round of this oldest of all zero-sum games. Even more ominous are the increasingly militant demands for oil- price 

rollbacks evident in U.S. foreign policy pronouncements as the search for inflation scapegoats begins in earnest. 

Even stalwart ñfree marketò economist Milton Friedman has denounced such scapegoating. The suboptimizing 

efforts of corporations and powerful institutional forces will increasingly collide with each other and their social and 

ecological host systems. We often forget that such maximizing goals of sub-units 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 precisely the same way as are air and 

water. Clearlyðas inflation is symptomatically showingðall this suboptimizing by corporations and other powerful 

interest groups has reached unsustainable levels. Americans will now have to begin the painful process of 

renouncing the ñkeeping up with the Jonesesò 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. Alternative systems and 

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 combination of raw material 

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 capital- and resource-intensive 

production or consumption. 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, as banks, 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 in 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). Whenever the big players preempt the game in too blatant 

a fashionðwhether they are powerful groups in a national economy or powerful actors on the global stageða point 

is often reached when the small, weak players decide that they have nothing to lose by walking away from 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 small investors, often referred to as ñsheep.ò They failed to realize that their 

game depended on the willingness of these small investors to stay in the game and that they were the ñfield,ò or the 

ñCommonsò of Garrett Hardin. As each big investment trust or portfolio manager tried to play this ñfield,ò more 

small investors dropped out of the game. Today, 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 and other commodities, 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 

policymakers. Todayôs level of global interdependence, which can cause instant feedback such as rising domestic 

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. 

Other 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 that the overdeveloped 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 meat-eating 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 Pimentel {Science, Vol. 182 #4111), is declining 

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 proliferation 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 large proportions of the retail price are for costs of 

packaging and advertising. There are even depressing signs that if U.S. meat-eating habits are reduced to a more 

healthful level, the vegetable protein substitutes will also be overprocessed, overpackaged and similarly more 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 nutrition-equivalent soy 

grits at less than 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 local, microunits for food production and processing requiring minimal capital for 

entry, such as small truck farmers, bakeries, specialty, ñhome styleò preservers and retailers, will flourish. Similarly, 

there is also evidence of great interest in home gardening, city-allotment food raising and home preserving. 

In addition, consumer resentment against large food companies, agribusiness operations, large 

retail chains, and the increasing power these companies wield, may create other pressures toward devolving such 

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 more 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 of faith in large food companies and their high-powered promotion and 

advertising. 

Lastly, I would hope that increasing nutritional awareness among U.S. consumers combined with their eroding 

purchasing power, would not cause U.S.-based multinational food companies to 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 foods, soda pop and 

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 I was in Singapore some time ago meeting with consumer groups, I found that much of their efforts were 

devoted to trying to educate young mothers not to substitute costly and inferior canned condensed milk for their own 

milk in the face of vast propaganda efforts of milk producers. Under a headline, ñMilk and Murder,ò the New 

Internationalist magazine 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 heavy cost of such 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 so many infants 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 

breast-feeding, and to improve labelling to minimize misuse of such milk products. While the PAG has no 

enforcement power, such problems are being exposed by The Lactation Review.1 

In Kenya, while meeting with consumers groups, I encountered a similarly horrendous problem. Women in that 

country had gained the impression from billboards and magazine ads that Coca-Cola possessed magical, healthful 

properties. Many of them, unable to read, had begun substituting Coca-Cola for their own milk in feeding their 

babies, some of whom had died of malnutrition. Such horror stories illustrate the heavy responsibilities that 

multinational food companies must bear when they use high-pressure sales tactics inappropriately in vulnerable, 

poor countries. 

In a world of food scarcity and famine, we must realize that overcentralized, capital-intensive food industries 

guided by market forces, tend to overprocess, overpromote and overpackage food products and then often 

overtransport and overdistribute them. This profit-maximizing behavior creates social and environmental costs, 

because their products do not bear the 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 corporations can only 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 their book. Mankind at 

the Turning Point, the 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 strategies 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 viability of the ballpark itself. 

The limits-to-growth issue is a political issue. The reason is that if you have already been consuming a vast 

amount of the worldôs resources, then it behooves you to pay out a lot of money to buy 

ñresearchò to justify your continuing to consume, and so you have an awful lot of studies done, and propagated, 

to say that there is no problem. But if you donôt have your face quite so firmly buried in the sand, you tend to be a 

little worried about when it might all run out. And this is why the Third World countries are now talking about the 

New International Economic Order. I think they understand that the justification of inequality for capital formation, 

which is the old Keynesian ñtrickle-downò model of economic development, is going to leave them waiting in the 

back of the line forever, until all of us have our second houses and third boats. I was recently with a Third World 

leader, and we were talking about the inevitable subject of the limits to growth. He said: ñItôs like a tunnel with two 

lanes of traffic. You go into the tunnel with your car, and you get stuck in the lane thatôs not moving, and youôre not 

allowed to change lanes. And there is the other lane going by you at a pretty good clip, and you get very frustrated.ò 

I disagree with Herman Kahn who claims that Western nations need not accept responsibility by foolishly ñmarrying 

India.ò The point is we do not have the choice of whether to marry India. We chose to marry India when we (the 

industrial nations) extended our global search for materials and resources to support our economies. It was not 

Indiaôs 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? To me thatôs not the question. We have to redefine whatôs better and whatôs worse; we 

have to redefine what we mean by satisfaction. We canôt talk about waste without redefining needs and greeds. 

Thereôs plenty for our needs, maybe not for all of our greeds. 

 
1The Institute for Human Lactation, founded by Dr. Dana Raphael, publishes The Lactation Review, is 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 on 

an article in Nutrition 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 growth and redistribution of wealth. Some of my remarks are incorporated in this chapter.
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Chapter Seven: Japan: Industrialismôs Bellwether 
 

So awesome has been Japanôs postwar boomðits economy has become, in a single generation, the worldôs third 

most powerfulðthat 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 modern-day problems as well: pollution, inflation, labor unrest, 

and soaring costs of social services and public investmentsð in short, all the dis-economies, dis-services, and dis-

amenities that we in the United States have discovered are the other side of the coin of industrial growth. 

I recently toured this California-sized country of 103 million people, half of 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 lifestyles, family 

relationships, and even a desire to alter oneôs physical appearance. (A Tokyo reporter, soliciting my opinion on 

whether the relatively small Japanese are ñecologically more desirableò than Americans, pointed out that since 

World War II many women here have fed their children protein-rich 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 

Japanôs future. A young management consultant, Toshimasa Kurioshi, told me in Osaka: ñWe now see that with all 

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 of a good society.ò In a 

quiet potterôs workshop in the hills of Kyushu, the southernmost of Japanôs main islands, the same sentiments were 

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 Angeles-type haze. ñWe 

must retrieve,ò he said, ñsome of the wisdom of the past, where men did not work only for money but for their 

needs, their community, and their own dignity.ò 

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 floundering and 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 between the two countries is that the Japanese ñmoment in 

the sunò has been telescoped in time and may not follow the pattern of the leisurely ñgolden eraò of relatively 

untroubled affluence the United States enjoyed after World War II, culminating m the 1950s and 1960s. During 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 mass- consumption 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 limited. They 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 and nisshoken (ñthe right to sunshineò) in their dense and increasingly high-rise cities finds expression in the 

proud ownership of maicar (ñprivately owned carò) and the weekly exodus from the cities in millions of family 

Toyotas, Datsuns, and Hondas in search of a little spot of greenery for picnicking and outdoor exercise. As 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, 

because of language problems and their unfamiliarity with other countries, they tour in conspicuous groups, creating 

a new image to rival the ñugly American.ò 

Japanôs resource base and land have always been severely limited in relation to population pressures. Natureôs 

revenge came swiftly, and the word kogai (ñpublic hazard and environmental disruptionò) passed into the language. 

Land prices have soared, followed by those of food and other commodities, while the rising expectations of the good 

lifeðtitillated by the barrage of consumer advertisingðhave 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 cultivated, 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 ñspreading pollution around.ò And underlying all these problems is the recurrent 

headache of having to import almost all of the oil suppliesðas well as many of the basic resourcesðneeded to keep 

Japanese industries operating. 

Japan has several advantages in dealing with its new problems and developing a unique social model of its own. 

Pollution and congestion, contaminated fish and rice, outbreaks of mercury- and cadmium-related poisonings (such 

as those at Minimata Bay), and respiratory ailments from air pollution in Yokkaichi are producing a sort of ñinstant 
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feedbackò for the public, as well as intellectual ferment in academic circles. A young professor of law in Kyoto, 

while still afraid of professional disapproval, told me earnestly about the need for ñpublic-interest lawò in Japan and 

the application of the Ralph Nader model of social action. Other academics believe that the rising citizensô 

movements for consumer and environmental protection will provide the momentum needed to galvanize the 

scientific disciplines. Scientific ñwhistle blowingòðsuch as the recent warning by Dr. Hiroshi Hirata, of Tokyo 

University, that government-set limits on the cadmium content of rice are so high they could cause kidney 

ailmentsðis now becoming respectable. Development of pollution-control technologies is accelerating. Examples 

include Hondaôs stratified-charge automobile engine, which 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 mobilizing to defend their 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 said that some business 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). ñBut if there is cadmium in our rice, how can that be a 

Communist plot?ò asks Mrs. Mukai. Back in the mid-Sixties, citizensô groups waged a successful campaign to 

prevent the building of a petrochemical plant in a scenic area near Mount Fuji. Marshaling scientific expertise in 

chemistry, biology, and meteorology, they researched 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 caused by similar 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 plantôs fuel and the environmental safeguards to be met. 

On the consumer front, newly sophisticated housewivesô groups, such as Shufuren and Chifuren, suspicious of 

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. Like their counterparts in the United 

States, these citizensô organizations have learned the value of the dissemination of informationðand the problem of 

its distortion by advertising-supported commercial mass media. The result has been the swift growth of an 

underground press (called mini- commi by the Japanese) that reflects the grass-roots concerns of activists. 

Japanese businessmen, too, are realizing the complex interdependencies of industrial urban societies. On the 

whole, the businessman here seems more secure in 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. Such a cozy, almost feudal system 

engenders an accompanying spirit of noblesse oblige. Whereas U.S. corporate managers are still agonizing over 

what constitutes ñcorporate responsibility,ò their Japanese counterparts effortlessly assume womb-to-tomb 

responsibilities for their workersôjob security, health, and general welfare. This may make them philosophically 

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 to making 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. The Japan Center for Area Development Research, one of Tokyoôs most noted ñthink tanks,ò recently 

conducted an international symposium calling for intellectual initiatives on the part of business, government, and the 

academic world. The work of nine competing planning teams and their ñalternative futuresò scenarios for Japan 

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 stockholders to interest U.S. companies in 

conducting ñsocial auditsò of their activities, Japanese companies and trade groups are undertaking their own audits, 

even sending teams to interview U.S. scholars working in this new field. 

There is significant activity at the 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 

Environmental Protection Agency in Tokyo, points out: ñThis is necessary because we have such tremendous 

population densities in our most heavily industrialized region, from Osaka to Tokyo.ò Dr. Hashimoto is now drafting 

a bill that will compensate Japanese citizens for injuries and ill health brought on by pollution. 

In Japan today there is skepticism about the role of technologyð and 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 huge capital investment to water treatment, they can evaluate the new 

debate in the United States over the advisability of one-dimensional chemical treatment systems. This may enable 
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the Japanese to build on the best insights of their own past: that waste nutrients are needed and belong in the soilð

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, Fukuoka, and other 

cities to stem the proliferation of automobilesðalready 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 firm intellectual terrain from which to examine critically the U.S. market economy. 

One of Japanôs- leading economists. Professor Shigeto Tsuru, president of Tokyoôs Hitotsubashi University, 

explained to me the newly devised macroeconomic indicators that will soon 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 costsðauto accidents, traffic congestion, pollution, run-down public facilities, 

and the likeðso 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 entered the realm of serious political debate. 

Lastly, Japanese cultural traditions, with their concepts of responsibility and familial respect, will continue to 

generate social innovations. Their traditional ringi method of reaching decisionsð which proscribes action until all 

affected groups have been consultedðcould well be made to include increased participation of wider circles of 

citizens. This might provide government and industry with more up-to-date indicators of the rapidly changing goals 

and values of the Japanese 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 at about 1 percent of its GNP. This will continue to release resources for social 

investment and innovationðwhile the U.S. economy is still shackled with massive military budgets. Another trait 

that may have considerable survival value is the Japanese appreciation of restraint, subtlety, and miniaturization. As 

Buckminster Fuller has been telling us for years, ñLess is more,ò and it is in the technology of doing more with 

fewer resources and less energy that the path to environmental and social harmony lies. Maybe someday, if Japan 

solves its problems of rapid growth, the Japanese will be teaching Americans a vital lessonðthat more and bigger 

are not necessarily brighter and better. 

 

 

This chapter reprints an article originally published in the Saturday Review/World 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 some strategies for readjustment. 

If the present ñslumpflationò is over, can the next one be far behind? Or will our latest turn of the Keynesian 

crank lead us back to the good times? I 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 the light 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 our problems. The new malaise of stagflation or even 

ñslumpflationò is inexplicable by traditional economic theory1 and has now been experienced by virtually every 

Western economy as well as Japan. Inflation, no longer understandable by the Phillips Curve trade-off with 

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 prices have fallen of late due to worldwide recession, as soon as the latest shot of Keynesian 

adrenalin takes hold, albeit briefly, resources prices are likely to surge again and the now familiar shortages will 

reappear. 

It is no longer unthinkable to speculate whether industrial societies are approaching the sort of evolutionary cul-

de-sac that I have described as the ñentropy state.ò Such societies may have already drifted to a soft landing in a 

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 to deal with what they perceive as the three-headed 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 alternatively 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 both unemployment and inflation. 

Obviously the problems are structural, and aggregate policies of pumping up the whole system to 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 with rising 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 short-term, artificial oscillations brought on by applications of conventional economic wisdom obscure 

longer term cycles and inexorable realities, such as the declining global resource base changing climatic trends, 

together with rising expectations and unabated population growth. The real prospect of a massive world food 

shortage and widespread famine suggest that Malthusian predictions cannot yet be wished away by the technological 

optimists It IS now self-evident that there will be no way out of our economic discontents without jettisoning some 

of our most cherished assumptions, 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 resources and capital, on the supply side. Such unrealistic models of how our economy 

works are now shortcircuiting new formulations of our dilemma. As any citizen who watched President Fordôs 1975 

inflation summit on TV now knows, economics has become a substitute for 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 jumping into the vacuum range from well-known 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 Boulding and E.F. Schumacher; 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 the Monthly Review. The extent of the disarray among the economics establishment can be gauged 

by the gloom and self-doubt 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, 1975. The signers included Harvardôs Kenneth Arrow, Swedenôs Gunnar Myrdal, Jan 
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Tinbergen of Holland, Heinrich Boll of Cologne and Mel Delbruck of Caltech. They noted, ñIn the advanced 

industrial democracies [economic crises] raise serious questions about the very nature of the economic systems in 

these societies,ò and called for the exploration of alternative economic systems.2 

The advocates of national economic planning, including Leontief, Galbraith and others, recognize the structural 

imbalances and interdependencies in the economy and would try to correct these failures of the invisible hand with 

computerized input-output models and the largely voluntary, indicative planning, such as that used in France. They 

also advocate government policies aimed specifically at goals of full employment, economic growth and stabilizing 

inflation, for example, credit allocation, wage-price guidelines as well as fiscal and monetary tools. But sympathy 

for their desire to halt the current drift and home in on more rational and humane 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 Product, which overstates advances in national welfare by including social costs as 

ñproduct,ò treats education as expenditures rather than investment in societyôs knowledge stock and ignores the 

value of leisure time and unremunerated housework and volunteer activities. 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 environmental costs are 

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 so inaccessibly 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 resources. 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 Miller and Robert Roosa, as well as academicians and 

others. 

Meanwhile, the Keynesian ñpurists,ô including Davidson and Minsky, have pinpointed similar conceptual 

weaknesses in the mainstream Keynesians, such as Paul Samuelson, Walter Heller and Leon Keyserling, which have 

caused them to misunderstand inflation and therefore downplay its effects in an effort to widen distribution via 

growth. Davidson, Minsky and other ñpuristsò point out that Keynes developed a basically disequilibrium view of 

the economy and although his policy recommendations have been adopted in most industrial economies in what has 

been termed the Keynesian- neoclassical synthesis, that in reality no synthesis occurred on the conceptual level. 

Instead of a true integration, Keynesô policies were simply overlaid on the basic equilibrium model of the free 

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 the fragile financial structure of 

todayôs U.S. economy resting on trillions of dollars in debt, and believes that the choice is no longer between 

inflation and recession, but between inflation and debt deflation, with resulting deep depression.3 He argues 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 labor- intensive production for reasons to be outlined further in this chapter."4 

The radical view, espoused by many members of the Union for Radical Political Economics, including David 

Gordon,5 as well as Paul S weezy of the Monthly Review, sees business cycles as inevitable in capitalist systems. 

Inflations, where laborôs position is improved relative to capital, will always be countered by recessions, whose 

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 capitalistsô profit. 

However, all of these explanations (necessarily sketchy and much- abbreviated) 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 Keynes wrote his General Theory of Employment, Interest and Money 

in the ô30s. This radically changed context includes the aforementioned worsening population/resource ratio the 

planet faces, the limits of human adaptation to rationalistic, massively scaled organization and 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 market, 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 the structural 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, whether we designate 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 such an economy, 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 

economic power dominate the resource allocation system and produce the characteristic ñviscosityò of mature 

industrial economies described by Adolph Lowe in On Economic Knowledge. In short, we must now admit that we 

already plan and we already allocate credit, as 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 ourselves to the need to plan more openly, 

democratically and in decentralized, counter-cyclical ways, so as to prevent those instabilities caused by excessive 

synchronization and scale. 

An economy is a continually changing, evolving system, with new enterprises growing 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 sector for their 

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 entropy/ syntropy cycles of decay and regeneration as do all biological systems. Since the First 

Law of Thermodynamics tells us that matter-energy can neither be created or destroyed, it follows that for some 

systems or components of systems to grow, others must die and 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 waste heat cannot be recycled, the system 

very slowly evolves qualitatively and irreversibly toward greater entropy and disorder.6 We should note that this 

trend is countered by the evolutionary drive to higher complexity and order in living organisms via knowledge or 

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 feedlot 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 cannot do without them, and secondly, because such large companies and interest groups have 

the political power to persuade government to bail them out with taxpayersô money. A typical example is the current 

pressure being generated by large financial and corporate 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 corporations.7 Such 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. Detroit, however, accounting for one out of every six jobs in the economy, is geared up for 

eleven million-car years and expensive annual style changes, and has found its products all but priced out of the 

market, in spite of expanding credit. 

Similarly, our nationôs utilities are geared toward trying to meet electricity demand projections that may never 

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 require without 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 notable exception has been Chrysler Corporationôs Lynn Townsend, 

who sees a future where the six-million car year is the norm, and has announced that Chrysler will cut overhead and 

middle-management ranks and gear itself down to this projected level of demand.8 Many utilities 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, apartment buildings and commercial facilities, or the production of methane gas from our nationôs 






























































































































































































































































