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Preface 

ooks originate in strange moments and places. This one began in B the Waldorf-Astoria ballroom. A company I represented had been 
nominated for the Council on Economic Priorities “Environmental 
Stewardshp Award.” Although there are many environmental awards 
being handed out these days (DuPont, for example, received a Strato- 
spheric Ozone Award from the Environmental Protection Agency that 
same year), CEPS tough stance on social and environmental responsi- 
bhty gave our honor some weight. The list of initiatives our company 
had taken was long, and we weren’t surprised to have been nominated, 
but when George Plimpton announced we’d won, I walked to the 
podmm, looked out at the sea of pearls and black ties, and fell mute. 
Instead of thanking everyone, I stood there in silence, suddenly realiz- 
ing two things: first, that my company &d not deserve the award, and 
second, that no one else did, either. 

What we had done was scratch the surface of the problem, taken a 
few risks, put a fair amount of money where our mouths were, but, in 
the end, the impact on the environment was only marginally Merent 
than if we had done nothing at all. The recycled toner cartridges, the 
sustainably harvested woods, the replanted trees, the soy-based inks, 
and the monetary gifts to nonprofits were all well and good, but basi- 
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cally we were in the junk mail business, selling products by catalogue. 
All the recycling in the world would not change the fact that doing 
business in the latter part of the twentieth century is an energy inten- 
sive endeavor that gulps down resources. 

I don’t mean to decry the efforts made by companies to reduce 
their negative impact on the environment. I applaud them greatly. But 
it was clear to me in that moment that there was no way to “there” 
from here, that all companies were essentially proscribed from 
becoming ecologically sound, and that awards to institutions that had 
ventured to the environmental margins only underlined the fact that 
commerce and sustainability were antithetical by design, not by inten- 
tion. Management is being told that if it wakes up and genuflects, pro- 
nouncing its amendes honorabze, substituting paper for polystyrene, we 
wlll be on the path to an environmentally sound world. Nothing 
could be farther from the truth. The problem isn’t the half measures, 
but the illusion they foster that subtle course corrections can guide us 
to a good life that d include a “conserved” nature and cozy shop- 
ping malls. The companies that are changing their ways, reducing pol- 
lution, redesigning their products and methods of manufacture, have 
many dfferent motives. In some cases, they would like to escape regu- 
latory liabilities; in others, they would like to avoid perceived or future 
liabdities; in yet others, they are trying to change the nature of busi- 
ness and move toward “socially responsible” commerce. 

The problems to be faced are vast and complex, but come down 
to ths: 5.8 bdlion people are breedmg exponentially. The process of 
fulfilling their wants and needs is stripping the earth of its biotic 
capacity to produce life; a climactic bust of consumption by a single 
species is overwhelming the skies, earth, waters, and fauna. As Lester 
Brown patiently explains in his annual survey, State of the World, 
every living system on earth is in decline. Malung matters worse, we 
are in the middle of a once-in-a-billion-year blowout sale of hydrocar- 
bons. They are being combusted into the atmosphere at a rate that 
will effectively double-glaze the planet within the next fifty years, 
with unknown climatic results. The cornucopia of resources that are 
being extracted, mined, and harvested is so poorly hstributed that 20 
percent of the earth’s people are chronically hungry or starving, The 
top quintile in developed countries, about 1.1 bdlion people, cur- 
rently metabolize 82.7% of the world’s resources, leaving the balance 
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of 17.3% of the resources for the remaining 4.5 bikon. Since business 
in its myriad forms is primarily responsible for t h s  plunder, it is 
appropriate that a growing number of companies ask themselves, how 
do we conduct business honorably in the latter days of industrialism 
and the beginning of an ecological age? Companies are coming to 
realize that they may succeed accordmg to conventional standards and 
still be violating profoundly important biological and natural systems. 
The question is, can we create profitable, expandable companies that 
do not destroy, dxectly or indirectly, the world around them? 

Many companies today no longer accept the maxim that the busi- 
ness of business is business. Their new premise is simple: Corpora- 
tions, because they are the dominant institution on the planet, must 
squarely address the social and environmental problems that afflict 
humanhnd. Organizations such as Business for Social Responsibility 
and the Social Venture Network, corporate ethics consultants, groups 
such as the Environmental Defense Fund, magazines such as Business 
Ethics, nonprofits includng the Council on Economic Priorities and 
the Coalition for Environmentally Responsible Economics, invest- 
ment funds such as Calvert and Covenant, and thousands of unaai-  
ated companies are drawing up new codes of conduct for corporate 
life that integrate social, ethical, and environmental principles. 

Despite all this good work, we still must face a sobering fact. If 
every company on the planet were to adopt the best environmental 
practices of the “leading” companies-say, Ben &Jerry’s, Patagonia, or 
3M-the world would still be moving toward sure degradation and 
collapse. So if a tiny fraction of the world’s most intelhgent managers 
cannot model a sustainable world, then environmentahm as currently 
practiced by business today, laudable as it may be, is only a part of an 
overall solution. Rather than a management problem, we have a 
design problem, a flaw that runs through all business. When this 
thought came to me on the podium, I felt as if we were getting an 
award for a breakthrough when all we had done was to solve the tini- 
est part of a big puzzle. 

Although proponents of socially responsible business are making 
an outstandmg effort at reforming the tired old ethcs of commerce, 
they are unintentionally giving companies a new reason to produce, 
advertise, expand, grow, capitahe, and use up resources. The rationale 
is that they are doing good. But flying a jet across the country, renting 
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a car at an airport, air-conditioning a hotel room, gassing up a truck 
full of goods, commuting to a job-these acts degrade the environ- 
ment whether the person doing them works for the Body Shop, 
Greenpeace, or Siemens. 

To create an enduring society, we wdl need a system of commerce 
and production where each and every act is inherently sustainable and 
restorative. Business will need to integrate economic, biologic, and 
human systems to create a sustainable method of commerce. As hard 
as we may try to become sustainable on a company-by-company level, 
we cannot fully succeed until the institutions surrounding commerce 
are redesigned. Just as every act in an industrial society leads to envi- 
ronmental degradation, regardless of intention, we must design a sys- 
tem where the opposite is true, where doing good is like falling off a 
log, where the natural, everyday acts of work and life accumulate into 
a better world as a matter of course, not a matter of conscious altru- 
ism. That is what this book tries to imagine. 

To solve the problem, we need to define it concretely. Chapters 1 
through 3 and 6 through 8 address this. These chapters are not mere 
litanies of environmental disasters; they are necessary prefaces to the 
solutions. Although I thmk the problems are actually more severe than 
we realize, embedded in each one of them is a realizable and crucial 
design solution. 

In order to achieve those solutions, we must begin with a set of 
objectives. I would start with these. 

1. Reduce absolute consumption of energy and natural resources in the 
North by 80 percent within the next half century. This is not as difficult as 
it sounds. In material terms, it amounts to making things last twice as 
long with about half the resources. We already have the technology to 
do this in most areas, including energy usage. 

2. Provide secure, stable, and meaningjul employment for people evey- 
where. Moving toward sustainability and not addressing job creation 
will exacerbate economic hardship and fixther degrade resources. 
Aslung people to reduce consumption without increasing employment 
will create a world as destructive as the one they would replace. 

3. Be seLf-actuating as opposed to regulated or morally mandated. Some 
people sincerely believe that the rate we’re losing life on earth calls for 
the imposition of higher “rights” than those constitutionally recog- 
nized in democracies. Even if we agree that we should put aside cer- 
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tain human liberties for a greater good, there is still a crucial flaw in 
this argument. Government has a critical role to play, but that role 
must coincide with the natural impulses in society. Humans want to 
flourish and prosper, and they wd eventually reject any system of con- 
servation that interferes with these desires. 

4. Honor market principles. No “plan” to reverse environmental 
degradation can be enacted if it requires a wholesale change in the 
dynamics of the market. We have to work with who we are - whch 
includes our strong instinct to shop the market and buy products of 
comparable quahty at the lowest price. We can’t just ask people to pay 
more to save the planet. They won’t do it in some cases-and can’t in 
most. 

5. Be more rewarding than our present way .f I@. We need to invite 
people into a world that delivers the goods, not subtracts them; that 
intrigues without threatening; in which they can participate, enjoy, 
and create. Present-day limits need to become opportunities. 

6. Exceed sustainability by restoring degraded habitats and ecosystems to 
their fullest biological capacity. The dirty secret in environmentalism is 
that there is no such thing as sustainabhty. Habitats can endure over 
mdlennia, but it’s practically impossible to calculate the sustainability 
of specific fisheries, tracts of land, and actual forests. We have also 
probably already passed the point where present planetary resources 
can be relied on to support the population of the next forty years. Any 
viable economic program must turn back the resource clock and 
devote itself actively to restoring damaged and deteriorating systems- 
restoration is far more compehng than the algebra of sustainability. 

7. Rely on current income. Sustainable human communities should 
act like natural ones, living within a natural ebb and flow of energy 
from the sun and plants. This doesn’t mean being cold and hungry in 
winter, but redesigning all industrial, residential, and transportation 
systems so that everything we use springs easily from the earth and 
returns back to it. 

8. Be fun  and engaging, and strive for an aesthetic outcome. Govern- 
ment, business, and environmental organization cannot create a sus- 
tainable society. It will only come about through the accumulated 
effects of daily acts of billions of eager participants. Some think 
humans are predatory by nature. I cast my vote with those who feel 
humans take the shape of their culture, and that shifts in culture can 
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occur in rare moments with remarkable speed and vigor. Good design 
can release humankind from its neurotic relationshp to absurd acts of 
destruction, and aim it toward a destiny that is far more “reahtic” and 
enduring. The urge to create beauty is an untapped power, and it 
exists in commerce as well as in society. 

Chapters 4 and 5, and chapters 9 through 11 present specific 
routes to accomplish these objectives. As you read them, imagine 
yourself a designer, remaking a world where commerce and environ- 
mental restoration are synonymous. What would such a system look 
like? How would it feel to work in it? What are the obstacles prevent- 
ing us from doing the right thing? How do we change or remove 
those barriers? 

As you seek your own answers to these questions, keep this critical 
point in mind: Our human destiny is inextricably linked to the actions 
of all other living things. Respecting this principle is the fundamental 
challenge in changing the nature of business. 
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A Teasing Irony 

have come to believe that we in America and in the rest of the I industriahzed West do not know what business really is, or, there- 
fore, what it can become. Perhaps this is a strange remark, given that 
fiee-market capitalism is now largely unchallenged as the economic 
and social credo ofjust about every society on earth, but I believe it’s 
correct. Despite our management schools, despite the thousands of 
books written about business, despite the legions of economists who 
tinker with the trimtabs of the $21 trillion world economy, despite 
and maybe because of the victory of fi-ee-market capitahsm over 
socialism worldwide, our understanding of business-what makes for 
healthy commerce, what the role of such commerce should be within 
society as a whole-is stuck at a primitive level. 

The ultimate purpose of business is not, or should not be, simply 
to make money. Nor is it merely a system of makmg and selhng 
things. The promise of business is to increase the general well-being of 
humankind through service, a creative invention and ethical phdoso- 
phy. Making money is, on its own terms, totally meaningless, an insuf- 
ficient pursuit for the complex and decaying world we live in. We 
have reached an unsettling and portentous turning point in industrial 
civilnation. It is emblematic that the second animal ever to be 
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“patented” is a mouse with no immune system that wdl be used to 
research hseases of the future, and that mother’s milk would be 
banned by the food safety laws of industrialized nations if it were sold 
as a packaged good. What’s in the milk besides milk and what’s sup- 
pressing our immune system is literally industry-its by-products, 
wastes, and toxins. Facts like this lead to an inevitable conclusion: 
Businesspeople must either dedicate themselves to transforming com- 
merce to a restorative undertaking, or march society to the under- 
taker. 

I believe business ic. on the verge of such a transformation, a 
change brought on by social and biological forces that can no longer 
be ignored or put aside, a change so thorough and sweeping that in 
the decades to come business will be mrecognizable when compared 
to the commercial institutions of today. We have the capacity and abil- 
ity to create a remarkably different economy, one that can restore 
ecosystems and protect the environment while bringing forth innova- 
tion, prosperity, meaningfd work, and true security. As long as we 
continue to ignore the evolutionary thrust and potential of the exist- 
ing economy, the world of commerce will continue to be in a state of 
disorder and constant restructuring. This is not because the worldwide 
recession has been so deep and long, but because there is a widening 
gap between the rapid rate at which society and the natural world are 
decaying and the agonizingly slow rate at whch business is effecting 
any truly fundamental change. 

This turbulent, transformative period we now face might be 
thought of as a system sheddmg its skin; it signals the first attempts by 
commerce to adapt to a new era. Many people in business, the media, 
and politics do not perceive t h s  evolutionary step, whde others who 
do understand fight it. Standing in the way of change are corporations 
who want to continue worldwide deforestation and build coal-fired 
power plants, who see the storage or dumping of bdlions of tons of 
waste as a plausible strategy for the future, who imagine a world of 
industrial farms sustained by chemical feed-stocks. They can slow the 
process down, make it more dfficult, but they wdl not stop it. Like a 
sunset effect, the glories of the industrial economy may mask the fact 
that it is poised at a declining horizon of options and possibilities. Just 
as internal contrahctions brought down the Marxist and socialist 
economies, so do a different set of social and biological forces signal 
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our own possible demise. Those forces can no longer be ignored or 
put aside. 

That the title of this book, T h e  Ecology of Commerce, reads today as 
an oxymoron speaks to the gap between how the earth lives and how 
we now conduct our commercial lives. We don’t usually think of ecol- 
ogy and commerce as compatible subjects. While much of our current 
environmental policy seeks a “balance” between the needs of business 
and the needs of the environment, common sense says there is only 
one critical balance and one set of needs: the dynamic, ever-changing 
interplay of the forces of life. The restorative economy envisioned and 
described in this book respects this fact. It unites ecology and com- 
merce into one sustainable act of production and distribution that 
mimics and enhances natural processes. It proposes a newborn literacy 
of enterprise that acknowledges that we are all here together, at once, 
at the service of and at the mercy of nature, each other, and our daily 
acts. 

A hundred years ago, even fifty years ago, it did not seem urgent 
that we understand the relationshp between business and a healthy 
environment, because natural resources seemed unlimited. But on the 
verge of a new millennium we know that we have decimated ninety- 
seven percent of the ancient forests in North America; every day our 
farmers and ranchers draw out 20 bdlion more gallons of water from 
the ground than are replaced by rainfall; the Ogalala Aquifer, an 
underwater river beneath the Great Plains larger than any body of 
fresh water on earth, will dry up withn thrty to forty years at present 
rates of extraction; globally we lose 25 bibon tons of fertile topsoil 
every year, the equivalent of all the wheatfields in Australia. These 
critical losses are occurring while the world population is increasing at 
the rate of 90 miLon people per year. Quite simply, our business prac- 
tices are destroylng life on earth. Given current corporate practices, 
not one wildlife reserve, wilderness, or indigenous culture w d  survive 
the global market economy. We know that every natural system on the 
planet is disintegrating. The land, water, air, and sea have been func- 
tionally transformed from Me-supporting systems into repositories for 
waste. There is no polite way to say that business is destroying the 
world. 

Having served on the boards of several environmental organiza- 
tions, I thought I understood the nature and extent of the problems 
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we face. But as I prepared to write t h s  book, I reviewed much of the 
new literature in the field and discovered that the more I researched 
the issues, the more disquieting I found the information. The rate and 
extent of environmental degradation is far in excess of anything I had 
previously imagined. The situation was like the textbook illusion in 
whch the viewer is presented with a jumble of halftone dots that 
reveals the image of Abraham Lincoln only when seen from a distance. 
Each of the sources I worked with was one such dot, not meaningless 
in itself, but only a part of the picture. The problem we face is far 
greater than anythng portrayed by the media. I came to understand 
well the despair of one epidemiologist who, after reviewing the work 
in her field and convening a conference to examine the effects of 
chlorinated compounds on embryonic development, went into a quiet 
mourning for s i x  months. The implications of that conference were 
worse than any single participant could have anticipated The immune 
system of every unborn child in the world may soon be adversely and 
irrevocably affected by the persistent toxins in our food, air, and water. 

A subtler but simdarly disquieting development was reported by 
the New You& Times in 1992 in an article entitled “The Silence of the 
Frogs.” At an international conference on herpetology (the study of 
amphbians and reptiles), whde 1,300 participants gave hundreds of 
official papers on speciahzed subjects, none had focused on the total 
picture. Pieced together informally in the hallways and in the lunch 
lines at the conference was the fact that frogs are disappearing from the 
face of the earth at an inexplicably rapid rate. Even more disturbing 
was the conclusion that these populations are crashng not merely in 
regions where there are known industrial toxins, but also in pristine 
wilderness areas where there is abundant food and no known sources 
of pollution. The implications of such a die-off go beyond frogs. The 
human endocrine system is remarkably simdar to that of fish, birds, 
and wildlife; it is, fiom an evolutionary point of view, an ancient sys- 
tem. If endocrine and immune systems are faihng and breaking down 
at lower levels of the animal lungdom, we may be similarly vulnerable. 
The reason we may not yet be experiencing the same types of break- 
down seen in other species is because we gestate and breed compara- 
tively rather slowly. On complex biological levels such as ours, bad 
news travels unhurriedly, but it eventually arrives. In other words, 
something unusual and inauspicious may be occurring globally at all 
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levels of biological development: a fundamental decline that we are 
only beginning to comprehend and that our efforts at “environmen- 
talism” have failed to address. 

From this perspective, recycling aluminum cans in the company 
cafeteria and ceremonial tree planting are about as effective as bading 
out the Titanic with teaspoons. While recycling and tree planting are 
good and necessary ideas, they are woellly inadequate. How can busi- 
ness itself survive a continued pattern of worldwide degradation in living 
systems? What is the logic of extracting M s h i n g  resources in order 
to create capital to finance more consumption and demand on those 
same duninishmg resources? How do we imagine our future when our 
commercial systems conflict with everything nature teaches us? 

Constructive changes in our relationship to the environment have 
thus far been thwarted primarily because business is not properly 
designed to adapt to the situation we face. Business is the practice of 
the possible: Highly developed and intelhgent in many respects, it is, 
however, not a science. In many ways business economics makes itself 
up as it progresses, and essentially lacks any guiding principles to relate 
it to such fundamental and critical concepts as evolution, biological 
diversity, carrying capacity, and the health of the commons. Business is 
designed to break through limits, not to respect them, especially when 
the limits posed by ecological constraints are not always as glaring as 
dead rivers or human birth defects, but are often expressed in small, 
refined relationships and detds. 

The past one hundred years have seen waves of enterprise sweep 
across the world, discovering, mining, extracting, and processing eons 
worth of stored wealth and resources. Thls flood of commerce has 
enriched capital cities, ruling families, powerful governments, and cor- 
porate elites. It has, therefore, quite naturally produced a dominant 
commercial culture that believes all resource and social inequities can 
be resolved through development, invention, hgh  finance, and 
growth--always growth. For centuries, business has been able to claim 
that it is the organizational key to “unlochng the hdden wealth of 
creation for hstribution to the masses.” By and large that has been 
true. But now, rather than distributing the wealth of the present, we 
are stealing the wealth of the future to enrich a society that seems 
nonetheless deeply troubled about its “good fortune.” While demo- 
cratic capitahsm still emanates an abundant and optimistic vision of 
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humankind and its potential, it also retains the means to negate this 
vision in ways that are as harmful as any war. 

It is lamentable to extinguish a species by predation and killing, 
whether the perceived gain is leather, feather, pelt, or horn. But how 
will we explain that the hsappearance of songbirds, frogs, fireflies, 
wildflowers, and the hundreds of thousands of other species that will 
become extinct in our lifetime had no justification other than igno- 
rance and denial? How will we explain to our chddren that we knew 
they would be born with compromised immune systems, but we did 
nothing? When wdl the business world look honestly at itself and ask 
whether it isn't time to change? 

Having expropriated resources from the natural world in order to 
fuel a rather transient period of materiahstic keedom, we must now 
restore no small measure of those resources and accept the limits and 
disciplme inherent in that relationship. Until business does this, it will 
continue to be maladaptive and predatory. In order for fi-ee-market 
capitalism to transform itself in the century to come, it must fully 
acknowledge that the brdiant monuments of its triumph cast the 
darkest of shadows. Whatever possibilities business once represented, 
whatever dreams and glories corporate success once offered, the time 
has come to acknowledge that business as we know it is over. Over 
because it failed in one critical and thoughtless way: It h d  not honor 
the myriad forms of Me that secure and connect its own breath and 
skin and heart to the breath and skm and heart of our earth. 

Although the essential nature of commerce has not altered since'the 
very first exchange of coin for corn, the power and impact of corpo- 
rate capitalism have increased so dramatically as to dwarf all previous 
forms of international power. No empireGreek, Roman, Byzantine, 
British, or any other-has had the reach of the modern global corpo- 
ration, which &des easily across borders, cultures, and governments in 
search of markets, sales, assets, and profits. This institutional concen- 
tration of human energy and creativity is unparalleled in history. 

But if capitalism has pillaged, it has also delivered the goods, and 
in quantities that could not have been imagined just two generations 
ago. Providing that abundance is one of the central goals of doing 
business, and those who believe in capitahsm believe that goal must be 
facilitated at every opportunity. Government is key to this strategy. 

w 
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The conservative view of free-market capitalism asserts that nothing 
should be allowed to hinder commerce. Sacrifices might be called for 
here and there, but in the end, the environment, the poor, the Third 
World will all benefit as business more fully realizes its potential. In 
the new world order of the post-communist age, free-market capital- 
ism promises to be the secular savior, echoing theologian Michael 
Novak’s homage: “No system has so revolutionized ordinary expecta- 
tions of human lifelengthened the life span, made the elimination 
of poverty and famine thmkable, enlarged the range of human 
choice-as democratic capitalism.” This view of business was fer- 
vently embraced by the recent Republican administrations, who 
found in Novak‘s words an unimpeachable affirmation of many of 
their programs of deregulation. 

Involung the sanctity of the free market to prove that present busi- 
ness practices are sound and constructive, and using it to rebut every 
charge of ecological malfeasance is, at its heart, dishonest. Historically, 
we have given industry great latitude for its miscalculations because 
there was no science sufficiently developed to inform society of indus- 
triahsm’s effects. One hundred years ago, industrial cities were coated 
with grime and cut off from the sun by permanent palls of smoke; the 
citizens were beset by disease; the very conditions under whch work- 
ers toiled and &ed were inhumane and exploitative. These conditions 
had their analog in the industrial processes of waste and despoliation, 
and were the &rect costs of the Industrial Revolution. It took many 
decq%s before an appreciation of the social and environmental damage 
spread beyond a small circle of Marxists and muckrakers to society as a 
whole. Today, businesspeople ready concede the abuses of the early 
days of this Revolution, but they do not wholly and genuinely 
acknowledge the more threatening abuses perpetuated by current 
practices. Troubling untruths lie uneasily withm a colossal economic 
system that denies what we all know whde it continues to degrade our 
world, our society, and our bodes. Business economists can explain in 
detail the worlungs of the modern corporation, its complex interrela- 
tion with financial markets, how its holdings might be valued on a dis- 
counted cash-flow basis, or the dynamics of global competitive advan- 
tages. These pronouncements and equations promise hope but they 
cannot explain-much less justify--the accelerating extinction of 
species, the deterioration of human health, the stress and anguish of 
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the modern worker, the loss of our air, water, and forests. In short, 
they cannot explain the consequences of their actions. 

Why, then, do we accept the excuses? Why do we hand business a 
blank check and exempt enterprise from the responsibhty for main- 
taining social values? One reason might be that like the conferees, we 
have only a piecemeal view of events. We have no hallways to congre- 
gate in and so accumulate the overall image of cumulative destruction. 
Furthermore, their actions are defended-I daresay have to be 
defended-because most of us are dependent upon them for our 
livelihood. Even a declining General Motors still employs nearly 
600,000 people. A supermarket chain such as American Stores 
employs 200,000 or more. The 400 companies profiled in Everybody’s 
Business Almanac employ or support one-fourth of the U.S. popula- 
tion. The largest 1,000 companies in America account for over sixty 
percent of the GNP, leaving the balance to 11 d o n  small businesses. 
The average large business is 16,500 times larger than the average small 
business. And since much of the population is now employed by these 
large corporations, they naturally see their interest as being linked to 
the success and growth of their employers. Such fealty resembles the 
allegiance that sustained feudal baronies; the vassal serfs believed that 
the lord who exploited them was better than the uncertainty of no 
lord at all. But in the competitive world of modern commerce, loyalty 
to the system prevents an objective examination of how market capi- 
talism can also work against those who serve it. 

Tinkering with the system wdl not bring species back to life, 
profit-sharing schemes do not restore our wetlands, donating money 
for a new production of Don Giovanni wdl not purify our water, nor 
will printing annual reports on recycled paper save us. The dilemma 
that confronts business is the contradiction that a commercial system 
that works well, by its own definitions, violates the greater and more 
profound ethic of biology. Succeeding in business today is like win- 
ning a battle and then dlscovering that the war was unjust. Of course, 
the dlscovery that a loyalty whch has served so well can betray so 
badly is a troubling concept for any culture. 

From my observations, most people involved with commerce who 
are also educated about environmental .issues care deeply about com- 
merce’s effects. At the same time, such people feel anxious about their 
jobs, the economy, and the future in general. The environment 
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becomes just one more thng to worry about. It looms in the fkture at 
a time when we are beset with many other, more immediate, con- 
cerns. It is like being a single parent when the dog has run away, the 
children are fighting, the dmner is burning, the babysitter hasn’t 
shown up, we are late for the PTA meeting, and have just spdled gravy 
on the carpet when someone doing a survey knocks at the door and 
wants to know how we feel about the proposed landfill at the edge of 
town. Although the landfill will affect our lives in the future, we are 
f i c t e d  with pressing problems today. Similarly, when environmental 
issues are presented to businesspeople as one more cost and one more 
regulation, “doing the right thing” becomes burdensome and intru- 
sive. And the way our economy is organized today, businesspeople are 
right: Doing the right thing might indeed put them out of business. 

We should not be surprised, then, that there is a deep-seated 
unwfingness to face the necessary reconstruction of our commercial 
institutions so that they function on behalf of our lives. Business 
believes that if it does not continue to grow and instead cuts back and 
retreats, it will destroy itself. Ecologists believe that if business contin- 
ues its unabated expansion it will destroy the world around it. This 
book d discuss a third way, a path that restores the natural commu- 
nities on earth but uses many of the historically effective organiza- 
tional and market techniques of free enterprise. 

The act of doing business carries with it ethical import, so given 
the dominance of business in our time, we must ask the question: 
How do we want our principal economic organism to conduct its 
commerce? Is it to be as a marauder, high on the food chain, pinning 
its prey with ease? If business is based on the notion that it can call 
upon nature without constraint to submit to the objectives of com- 
merce, it d destroy the foundation on which rests the society it has 
pledged to serve. Though “nothing seems foul to those that win,” the 
cultures that have been previously harmed and the lands we have for- 
feited must now be reincorporated into the body economic. Business 
must judge its goals and behavior, not from inherited definitions of the 
corporate culture, but fiom the perspective of the world and society 
beyond its self-referential borders. 

If business is prepared to reexamine its underlying assumptions and 
listen to ecologists, botanists, toxicologists, zoologists, vvlldhfe man- 
agement experts, endocrinologists, indigenous cultures, and victims of 
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industrial processes, without the selective filter of its internal rationale 
and biases, it will not only fulfill its own agenda of contributing to 
society by providing products, jobs, and prosperity, but also initiate a 
new era of ecological commerce, more promising and ultimately more 
f m n g  than the industrial age that preceded it. 

While business teaches us effective forms of human organization, 
environmental science reveals that those forms do not necessarily pre- 
serve the natural resources that are the basis of our well-being. While 
business teaches how to gain financial wealth, ecological understand- 
ing demonstrates that wealth to be ultimately illusory unless it is based 
on the principles and cyclical processes of nature. The dialogue recon- 
clling these dchotomies will be the fundamental basis for economic 
transformation. 

In order for this dialogue to succeed, business needs a new lan- 
guage, a new role, a new way of seeing itself within the larger envi- 
ronment. Business parlance is a specific, rarefied, and, for most of us, 
borrowed language. It is useful when it describes the mechanics of 
commerce, but fails when we try to connect it with biology, society, 
or feeling, yet this specialized dialect has established itself as the plan- 
etary lingua franca. In the language and accounting of classical eco- 
nomics, resources do not technically exist until they are drilled, 
extracted, pumped, or cut; in biological accounting, the principle is 
reversed. Business language reduces living transactions to costs and 
exchange value. From this semantic strait emerges the talk of trade- 
offs and compromises between growth and conservation, jobs and 
ecology, society and biodiversity, American competitiveness and 
resource pricing. 

The language of commerce sounds specific, but in fact it is not 
explicit enough. If Hawaiians had 138 different ways to describe 
falling rain, we can assume that rain had a profound importance in 
their lives. Business, on the other hand, only has two words for 
profit-gross and net. The extraordinarily complex manner in whch a 
company recovers profit is reduced to a single numerically neat and 
precise concept. It makes no distinctions as to how the profit was 
made. It does not factor in whether people or places were exploited, 
resources depleted, communities enhanced, lives lost, or whether the 
entire executive suite was in such turmoil as to require stress consul- 
tants and outplacement services for the victims. In other words, busi- 
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ness does not discern whether the profit is one of quality, or mere 
quantity. 

It is understandable that a more meticulous language has not 
developed in this area because, until relatively recently in history, busi- 
ness has not been central to how societies and cultures defined them- 
selves. In fact, its hegemony is stdl debated, especially by politicians 
who cling to the outdated vanity that government is in control. While 
governments stdl retain the power to wage war, defend territory, and 
issue currency, they can do little to create wealth except to work with 
business. Given that power, the modern corporation needs to expand 
and widen its vocabulary to become more environmentally accurate 
and culturally enduring. Without t h s  new vocabulary, capitahsm wdl 
become the commercial equivalent of the Holy Roman Empire: an 
amorphous global-corporate state taking what it needs and forcing 
smaller governments into financial subjugation, since no governing 
body can retain political legitimacy without money, credits, invest- 
ment, and the sanction of the international business community. Bio- 
logically speaking, such unbalanced dominance wdl precipitate the 
demise of global capitahsm, just as it brought down Rome. 

Free-market purists believe that their system works so perfectly 
that even without an overarchmg vision the marketplace will attain the 
best social and environmental outcome. The restorative economy is 
organized in a profoundly merent  way It does not depend upon a 
transformed human nature, but it does require that people accept that 
business is an ethical act and attempt to extend to commerce the inter- 
woven, complex, and efficient models of natural systems. Current 
commercial practices are guided by the promise that we can stay the 
way we are, live the way we have, think the thoughts of old, and do 
business unburdened by real connections to cycles, climate, earth, or 
nature. Restorative economics challenges each of these assumptions. 

The economics of restoration is the opposite of industrialization. 
Industrial economics separated production processes &om the land, the 
land &om people, and, ultimately, economic values from personal val- 
ues. In an industrial, extractive economy, businesses are created to 
make money Their financing and ability to grow are determined by 
their capacity to produce money. In a restorative economy, viabihty is 
determined by the abhty to integrate with or replicate cyclical sys- 
tems, in its means of production and mstribution. The restorative 
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economy would invert many fundamentals of the present system. In 
such an economy, there is the prospect that restoring the environment 
and malung money would be the same process. As in nature, business 
and restoration should be part of a seamless web. Environmental pro- 
tection should not be carried out at the behest of charity, altruism, or 
legislative fiats. As long as it is done so, it will remain a decorous sub- 
ordinate to finance, growth, and technology. 

Business has three basic issues to face: what it takes, what it makes, 
and what it wastes, and the three are intimately connected. First, busi- 
ness takes too much &om the environment and does so in a h a r d  
way; second, the products it makes require excessive amounts of energy, 
toxins, and pollutants; and finally, the method of manufacture and the 
very products themselves produce extraor&nary waste and cause harm 
to present and hture generations of all species includmg humans. 

The solution for all three ddemmas are three hndamental princi- 
ples that govern nature. First, waste equals food. In nature, detritus is 
constantly recycled to nourish other systems with a minimum of 
energy and inputs. We call ourselves consumers, but the problem is 
that we do not consume. Each person in America produces twice hls 
weight per day in household, hazardous, and industrial waste, and an 
adhtional half-ton per week when gaseous wastes such as carbon 
&oxide are included. An ecological model of commerce would imply 
that all waste have value to other modes of production so that every- 
thing is either reclaimed, reused, or recycled. Second, nature runs off 
of current solar income. The only input into the closed system of the 
earth is the sun. Last, nature depends on diversity, thrives on dffer- 
ences, and perishes in the imbalance of uniformity. Healthy systems 
are highly varied and specific to time and place. Nature is not mass- 
produced. 

Many industries are now trying to re-source their raw materials to 
take into account sustainabdity, methods of extraction, means of pro- 
cessing, and impact on local cultures and ecosystems. For example, 
Herman Mdler, the Knoll Group, and Wal-Mart have all committed 
themselves to paymg higher prices for sustainably produced timber. 
They join many thousands of businesses, most much smaller, in recog- 
nizing their responsibility to initiate an ecological commerce. They 
should not have to pay more for raw materials that are produced in a 
sustainable manner. They should pay less. It should be possible to 
\ 
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secure sustainably produced raw materials without the extraordmary 
expense and effort that is required today. Preserving life should be the 
natural result of commerce, not the exception. 

In order to accomplish t h s ,  we need to rethink our markets 
entirely, asking ourselves how it is that products whch harm and 
destroy life can be sold more cheaply than those that don’t. Markets, 
so extremely effective at setting prices, are not currently equipped to 
recogme the true costs of producing goods. Because of ths, business 
has two contradictory forces operating upon it: the need to achieve 
the lowest price in order to thrive if not survive in the marketplace, 
and the increasingly urgent social demand that it internahze the 
expense of acting more responsibly toward the environment. 

Without doubt, the single most damaging aspect of the present 
economic system is that the expense of destroying the earth is largely 
absent from the prices set in the marketplace. A vital and key piece of 
information is therefore missing in all levels of the economy. This 
omission extends the dominance of industriahm beyond its useful life 
and prevents a restorative economy from emerging. 

Despite that disadvantage, the restorative economy is beginning to 
prosper. In the United States alone, an estimated 70,000 companies are 
already committed to some form of environmental commerce that 
competes with businesses that are not wding to adapt. The impulse to 
enhance the economic viabdity of life on earth through the recognition 
and preservation of all living systems is one that is becoming increas- 
ingly central to religion, science, mehcine, literature, the arts, and 
women. It should be the dominant theme of generations to come. 

Because the restorative economy inverts ingrained beliefs about 
how business functions, it may precipitate unusual changes in the 
economy. As will be discussed in later chapters, the restorative econ- 
omy will be one in whch some businesses get smaller but h e  more 
people, where money can be made by selling the absence of a product 
or service, as is the case where public uthties sell efficiency rather than 
additional power, and where profits increase when productivity is low- 
ered. Corporations can compete to conserve and increase resources 
rather than deplete them. Complex and onerous regulations d be 
replaced by motivating standards. 

Author Ivan Illich has pointed out that the average American is 
involved with his or her automobile-worhng in order to buy it, 
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actually driving it, getting it repaired, and so on-for sixteen hundred 
hours a year. Ths means when all car mdeage in a given year is 
divided by the time spent supporting the car, the average car owner is 
traveling at an average speed of five miles per hour. To attain the speed 
of a bicycle, we are devastating our cities, air, lungs, and lives, whde 
bringing on the threat of global warming. It is the restorative, not the 
industrial economy, that can and will address such aberrations. 
Restorative entrepreneurs may not be as mediagenic as Wall Street 
tycoons, because their companies will be smaller, quieter, and less 
glamorous. However, it is the former who challenge the economic 
superstitions and fantasies that determine our concept of what a busi- 
ness should be. 

A business works best when it has a positive vision, good morale, 
definite standards, and high goals. Such an organization is receptive to 
ideas that reinforce corporate growth as it is currently defined, but 
may be hostile to ideas that are critical of the basic system. After all, a 
successful business is in effect an advertisement that so much is work- 
ing, that so many people have done a good job. Ths intolerance of 
seemingly irrelevant advice and information allows a company to con- 
centrate single-mindedly on carving out market niches, but it also cre- 
ates a yawning chasm between business economics and good ecology. 
If corporations were to take worldwide environmental degradation as 
seriously as they take demographic changes in consumer tastes, they 
would discover that the remedies for their depredation are more pro- 
found and transformative than the measures currently proposed by a 
few businesses, or even by many of the large environmental organiza- 
tions. Perhaps that is why they have not delved more deeply. 

On  the other hand, it is important to understand that we con- 
sumers are accessories before and after the fact. We create businesses 
just as much as businesses create our wants. We have been enthralled 
by the opportunities, wealth, image, and power offered by business 
success. We like our comfortable lifestyles if we have them and want 
them if we don’t. Business has intrinsic flaws, but they are created 
and reinforced by our own desires. “However destructive may be the 
policies of the government and the methods and products of the cor- 
poration,” writes essayist and farmer Wendell Berry, “the root of the 
problem is always to be found in private life. We must learn to see 
that every problem that concerns us ... always leads straight to the 
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question of how we live. The world is being destroyed-no doubt 
about it-by the greed of the rich and powerful. It is also being 
destroyed by popular demand. There are not enough rich and pow- 
erful people to consume the whole world; for that, the rich and 
powerful need the help of countless ordinary people.” 

The restorative economy comes down to this: We need to imagine 
a prosperous commercial culture that is so intelligently designed and 
constructed that it mimics nature at every step, a symbiosis of com- 
pany and customer and ecology. This book, then, is ultimately about 
redesigning our commercial systems so that they work for owners, 
employees, customers, and life on earth without requiring a complete 
transformation of humankind. Much has been written linking our 
environmental crises to everything fi-om patriarchal values to a spiritual 
malaise that has accompanied industrial riches. But we may be trying 
to accomplish too much. Science does teach us that everything is 
interdependent: the respiration of the blossom of a lily in the backwa- 
ters of the Rio Negro in the Amazon basin affects the weather in 
New York. However, if we are to be effective in our lives, we have to 
find workable techniques and programs that can be put into practice 
soon, tools for change that are easily grasped and understood, and that 
conform naturally to the landscape of human nature. 

If this scenario sounds dreamy and Arcadian it is because we 
assume that economic forces only exploit and destroy. The Ecology of 
Commerce will try to demonstrate that while this has been largely true 
up until now, and will continue to be true for some time in the 
future, this behavior is not the inherent nature of business, nor the 
inevitable outcome of a free-market system. It is merely the result of 
the present commercial system’s design and use. The human matures 
from a state of grasping ego gratification to some degree of ethical 
awareness. Our species is not perfect, but is certainly not depraved, 
either. Like individuals, societies also mature, albeit more slowly and 
haltingly. America ended institutionalized slavery, for example, but is 
only now beginning to address its many forms of racism. I believe our 
economic system can also mature in a similar fashion. 

In The Merchant OfPruto, Iris Origo’s recent account of a fourteenth- 
century Tuscan merchant, Francisco di Marco Datini, we recognize in 
Datini all the anxiety and daily vicissitudes of a contemporary business- 
man. Datini was worried about h s  investments, taxes, and penalties. As 
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his successes grew, so, too, did his insecurity. He devoted increasing 
amounts of his riches to acts of piety, fkom penance to munificent acts for 
the church, but largess could not alleviate Datini‘s guilt and maninconia 
(the stress of constant worry and doubt). Datini sounds &e every mod- 
ern businessperson who, approaching death, ponders not the deals that 
got away, but the humanity and society forsaken in the rush to profit. 

Annie Dillard recounts a story with a simdar moral in Pilgrim at 
Tinker Creek. A 19th century French physician, having perfected the 
first procedure to remove cataracts safely, traveled throughout his 
country restoring sight to people blinded from birth. He witnessed 
two distinct reactions when people saw the world for the first time: 
some were appalled at the squalor and ugliness (one person blinded 
himself in order to forget what he had seen and return to what he 
imagined the world to be); the greater number were overwhelmed by 
the beauty, vastness, and colors of the world, their senses flooded with 
the newness and variety of a creation that had heretofore lacked its 
most beautiful dimension. 

We who are in business today are like these fortunate French men 
and women. Scientists, naturalists, essayists, and poets are offering us 
vision, a means with which to see and understand the splendor and 
sacredness of life. They help us understand that we, as Whitman 
wrote, “are nature, long have we been absent, but now we return.” 
W d  we tear out our eyes, ignore what we are being shown, and con- 
tinue commercial practices that demean the earth and hasten that day 
when everything we hold precious has been destroyed? Will we die 
burdened with Datini’s many regrets, or will we exult and exclaim, 
grateful for the possibilities, the newness, the knowledge offered us to 
transform our world and our relationship to it? 

Many believe that it is too late, that at this moment in our history 
we cannot be redeemed through existing institutions. It is true that in 
our lifetime we cannot restore felled ancient forests, vanished wet- 
lands, ghostly strip mines, or the ruined lives of toxic waste victims. 
Contemporary events support Goldsmith‘s longstanding declaration, 
“Honor sinks where commerce long prevails.” It takes a serious leap of 
faith to imagine a transformed Fortune 500, a restorative sustainable 
economy that d offer full employment, more security, better educa- 
tion, less fear, more stability, and a higher quality of life. But I believe 
this will happen because prior forms of economic behavior no longer 
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produce the desired results. Even though the GNP of the United 
States grew considerably during the 1980s, three-fourths of the gain in 
pretax income went to the richest one percent. The majority of 
Americans had less money and lower incomes than they did when the 
decade began. Primarily, what growth in the 1980s produced was 
higher levels of apprehension, violence, dislocation, and environmental 
degradation. 

Gordon Sherman, the founder of Midas Mufler, once wrote: 
“There is a teasing irony: we spend our lives evading our own 
redemption. And this is naturally so because something in us knows 
that to be fully human we must experience pain and loss. Therefore, 
we are at ceaseless effort to elude this high cost, whatever the price, 
until at last it overtakes us. And then in spite of ourselves we do realize 
our humanity. We are put in worthier possession of our souls. Then 
we look back and know that even our grief contained our blessing.” 

Ironically, business contains our blessing. It must, because no other 
institution in the modern world is powerful enough to foster the nec- 
essary changes. Perhaps during the many battles between environmen- 
talists and businesspeople we have been aslung the wrong question all 
these years. As generally proposed the question is “How do we save 
the environment?” As ridiculous as it may first sound to both sides, 
the question may be “How do we save business?” 

Business is the problem and it must be a part of the solution. Its 
power is more crucial than ever if we are to organize and efficiently 
meet the world’s needs. This book contains quite a few horror stories 
perpetrated by large, respected, well-managed businesses. I do not cite 
them to demonize corporations, but to lay the foundation and basis of 
understandmg that will allow us to re-create these companies. Com- 
merce can be one of the most creative endeavors available to us, but it 
is not worthy of business to be the convenient and complicit bedfel- 
low to a culture divorced from nature. While commerce at its worst 
sometimes appears to be a shambles of defilement compared to the 
beauty and complexity of the natural world, the ideas and much of the 
technology required for the redesign of our businesses and the restora- 
tion of the world are already in hand. What is wanting is collective will. 
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henever a disturbance or perturbation such as a road violates an 
established ecosystem, aggressive and invasive weeds like thistle 

and broom take over bare ground and spread quickly, establishing tem- 
porary primacy. These opportunistic species are suited to what are 
sometimes called “immature” systems. The plants compete for sun- 
light in order to capture the maximum available energy while trying 
to cover the raw earth as quickly as possible. In such a system, energy 
is wasted, dwersity is minimal, and the plants are generally of lower 
quality and usefdness. Their life cycles are short, being mostly annu- 
als; while their output is prodigious, their use of resources is not very 
efficient. As anyone who has observed, day by day, the changes on a 
patch of land cleared in the spring knows, this colonization can hap- 
pen within weeks. 

The constant transformation of ecosystems by organisms is the 
subject of ecology. Plants and organisms do not simply occupy an 
environment; they alter and transform it creating increasingly varied 
and complex forms of organization. The second law of thermody- 
namics informs us that as energy is dissipated, systems tend to descend 
into reduced states of organization and ultimately to chaos and 
entropy. Only life prevents entropy h-om extending to all things in 
nature: the intricate, mysterious interaction of organisms that captures 
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sunlight and evolves into higher levels of order and complexity. This 
state of organization and succession, the opposite of entropy, is called 
negentropy. It is this evolving order that should humble us respectfully 
before nature. While the origins and “meaning” of life may be 
unknown, the way nature transforms the non-living to the living, the 
simple to the complex, the inefficient to the efficient, is better known 
and understood. All industrial systems and designs pale when com- 
pared to the efficiency of natural systems of production. No t lng  does 
more with less. This knowledge makes nature the logical exemplar for 
an increasingly evolved form of commerce. 

An ecosystem evolves from pioneering, immature states that 
emphasize growth, through several intermediate stages, until it evolves 
into mature systems that are highly efficient and resource-conserving. 
Mature, climax systems comprise an association of organisms that 
reach a state of equilibrium which leaves the habitat largely unchanged 
from year to year. Because no environment remains unchanged, even 
climax communities do not last forever, but they are the most diverse, 
stable, and complex of communities, and are thus more reshent to 
hsturbances in the greater environment. 

Through their complex interchanges of nutrients, gases, and 
information, mature systems create the greatest amount of biomass 
with the least amount of resources. Pioneer systems create the foun- 
dation for more mature ecosystems because they stabilize the soil, 
check erosion, bring trace elements up from the subsoil, and prevent 
further deterioration of the area. Once a pioneer state is established, 
the initial colonizers are succeeded by increasingly complex organ- 
isms and relationships. This process continues until the most adapted 
system the setting will allow is reached. The differences between pio- 
neer and climax systems are instructive. In immature systems, most 
energy is used to create new growth, so that bare soil is quickly cov- 
ered. In a climax system, the greater part of energy is devoted to the 
continuation of the existing plant and animal communities, since all 
of the ecosystem is, in fact, colonized and inhabited. All present agri- 
culture, whether it is slash-and-burn or sod-breaking, involves the 
reversion of a climax system to a pioneering one. We exchange stabil- 
ity and sustainability for short-term abundance and production. 

In ecological terms, our present industrial economy is an imma- 
ture ecosystem. Environmental scientist David Wann states this bluntly 
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when he says: “It may not be flattering to our national concept, but 
the present American culture is still the bare field full of colonizing 
weeds, struggling toward something more sophisticated, interwoven, 
and permanent. Until now we’ve consistently chosen the resource- 
hungry path of least resistance.” At the dawn of the Industrial Revolu- 
tion, a vast new world of apparently unlimited natural resources 
became available for the taking. By constructing an economy that 
demanded ever-increasing supplies of all resources, but particularly 
energy-specifically, sunlight stored in the form of timber, plants, and 
fossil fuels-humans successfully mimicked the processes of a newly 
formed ecosystem. Like pioneer plants, we were aggressive and com- 
petitive. We emphasized untrammeled growth and didn’t worry about 
efficiency, conservation, or diversity. In technical terms, we set up a 
“linear” industrial ecology of low information quality. 

Less than two centuries later, the environment for economic 
growth changed dramatically, for that vast array of natural resources is 
dwindling. We have watched economic indexes climb, as measured in 
gross national product, but we have not yet formulated a nationally 
accepted index of what that progress is costing on the environmental 
side. Despite the fact that environmental issues are now accepted 
internationally as the most pressing problem of our age, the institu- 
tions that embody and guide our economic progress have hardly 
responded at all. 

To change this state of affairs, business will have to deal directly 
with the three issues of what it takes, what it makes, and what it 
wastes. This chapter deals with our methods of tahng. 

A business is s d a r  to an organism insofar as it takes food and 
energy &om the environment. However, creatures in their natural habitat 
consume only renewable resources: leaves, nuts, seeds, grass, water, 
berries, insects, fungi, bark, fish. Companies consume renewables, too, in 
addtion to nonrenewable resources, includng oil, coal, and natural gas. 
While use of renewables can theoretically be sustained perpetually, 
resources such as fuels and minerals are irreplaceable. And renewables, 
if over-consumed or depleted, can become nonrenewable. The abihty 
to over-exploit the earth’s stored-up supply of resources is what we 
call economic progress. One statistic makes clear the demand placed 
on the earth by our economic system: every day the worldwide econ- 
omy burns an amount of energy the planet required 10,000 days to cre- 
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ate. Or, put another way, 27 years worth of stored solar energy is burned 
and released by utilities, cars, houses, factories, and farms every 24 hours. 

Another measure of our wholesale plunder of the ecosystem is 
provided by estimating the net primary production (NPP) of the 
planet, defined as the sum of all photosynthetic production minus the 
energy required to maintain and support those plants. The annual fig- 
ure arrived at is in the area of 225 billion metric tons of wood, grass, 
fiber, and food. Of this total, 60 percent is produced on land and 40 
percent in the oceans. An oft-quoted study suggests that our human 
economy currently utilizes, consumes, converts, burns or clear cuts 
annually 40 percent of the total NPP on land. In short, one species- 
our own-out of 5 to 30 million species (no one is sure how many 
there are) is drectly and indirectly claiming 40 percent of the earth’s 
production for itself. This fact alone should give businesspeople pause 
when they think their talung of water, forests, land, or minerals has 
minimal impact. If, as predicted, our population doubles sometime in 
the next forty or fifty years, we will usurp 80 percent of the primary 
production of the planet, assuming no increase in the standard of liv- 
ing. If our standard of living doubles in the next forty years-the 
accepted projection-we will quadruple our impact, a physical impos- 
sibility. 

In fact, we may have already reached the diminishing point. We 
are already seeing many dangerous signs of this usurpation of planetary 
production, foremost of which is the loss of other forms of life- 
extinctions. Before we reach 60 or 70 percent utilization of the NPP, 
we will witness an ecological crash. Hundreds of thousands of species 
will vanish, because they will not be able to compete with us for food. 
These newly depleted ecosystems wdl be reduced to soil substrates 
into which we will have to force increasing amounts of chemicals to 
grow decreasing amounts of food. 

Every natural system in the world today is in decline. In the past 
twenty years, the world’s forests have been reduced by 120 million 
hectares (296 &ion acres). In 1991 alone, 17 million hectares were 
cut or destroyed, the highest rate of reduction in the history of 
humankind. The burning associated with the clearing of tropical 
forests placed 52 trillion lulograms of CO, into the atmosphere last 
year, an amount that is equal to 40 percent of all industrial emissions. 
According to the United Nations Environment Programme, since 
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1945, we have been losing 108 million acres of productive agricultural 
land to degradation yearly, a total of 4.85 bdlion acres worldwide. 
Since 1950 world agriculture has tripled its use of irrigation, a practice 
that depletes groundwater and also decreases long-term fertility 
because of the excessive buildup of salts in the soil. Despite surpluses 
in industrial nations and isolated increases in the Third World, overall 
world production of food is declining in relation to world population. 
Grain production per person has peaked in every area of the world 
except for Asia, where it has slowed substantially. Much of the increase 
witnessed in grain production from 1950 until 1984 was the result of a 
ninefold increase in the use of fertilizer. But as every farmer knows, 
constant increases in fertilizer usage do not produce equal gains in 
production, for a point is reached where adhtional increments pro- 
duce little or no benefit. Worldwide crop losses due to pollution are 
already estimated at between 5 and 10 percent and continue to rise. 

There are many other examples-locally, regionally, and glob- 
ally-where demand is exceedmg supply, causing a deterioration of 
the living systems that provide our present, standard of living. We are 
drawing down resources that took d o n s  of years to create in order 
to supplement current consumption. Ths is the ecological perspective 
of the industrial age; we cannot hold onto it indefinitely, in fact, 
industrialism itself may not last for even one more human lifetime. At 
present, to compensate for the limitations placed on production by the 
carrying capacity of the environment, we are speeding up the rate at 
which we fish, farm, deforest, and extract. In other words, rather than 
facing the creative challenges posed by ecosystem limits, we are tem- 
porarily bypassing the problem by harvesting resources more rapidly, 
by driftnetting, mechanical deforestation, and factory farming. Science 
and common sense both dictate that such extravagance must eventu- 
ally lead to hsaster. It not only borrows from the future, thus threat- 
ening human societies in the long term, but it also puts intense pres- 
sure on other species in these ecological niches which depend on the 
same resources. As a consequence, habitats are destroyed, species 
become extinct, and in the process, the productive health of the envi- 
ronment is compromised and decreased. 

Humfn populations are already being severely affected by damage 
to the environment due to depletion and degradation of resources. For 
decades, scientists and experts such as Robert Heilbroner, Paul 
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Ehrlich, and Jessica Tuchman Matthews have predcted that resource 
shortages would engender widespread social discord, but there were 
no studies to support or refute those views. Recently, however, a team 
of thrty researchers, assembled under the auspices of the University of 
Toronto and the American Academy of Arts and Sciences, formed the 
Project on Environmental Change and Acute Conflict. This group 
examined a number of societies and countries where resource short- 
ages were already occurring, and their findings were disturbing: 
“Scarcities of renewable resources are already contributing to violent 
conflicts in many parts of the developing world. These conlcts may 
foreshadow a surge of simdar violence in coming decades, particularly 
in poor countries where shortages of water, forests and, especially, fer- 
tile land, coupled with rapidly expanding populations, already cause 
great hardship.” Land shortages in Bangladesh, for example, have led 
to mass migrations to India involving as many as 15 d i o n  people. 
These migrations have in turn led to fierce ethnic clashes. To those 
who discount such theories by arguing that resource conflicts have 
been an enduring element of human history, the authors warn: “We 
maintain . . , that renewable-resource scarcities of the next 50 years will 
probably occur with a speed, complexity and magnitude unprece- 
dented in history. Entire countries can now be deforested in a few 
decades, most of a region’s topsoil can dlsappear in a generation, and 
acute ozone depletion may take place in as few as 20 years.” 

Because resource supplies are declining, we as a species are exceed- 
ing our “carrying capacity”-the uppermost limit on the number of 
species an ecosystem or habitat can sustain, given the supply and avail- 
ability of nutrients. In island systems, where ruminants browse and 
graze, grass, leaves, and berries might be the chief limiting factor to 
carrying capacity. In the Sahel desert, brushwood used for cooking 
might be the limiting factor on the human population. The industrial- 
ized world has more extensive needs and wants, so a larger number of 
resources can become limiting factors. Not only food, but fuel, water, 
electricity, and cars-the “food” of our industrial civilization-can 
serve as limits to carrying capacity. What is most dismaying about our 
political and commercial unwillingness to examine such limits on a 
global level is that there is absolute agreement on what it means on a 
local level. Range management experts can properly assess grazing 
limits that maximize yield wMe preserving the health of a habitat. In 
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a pasture or range, one can temporarily increase herd size and output, 
but it is a short-lived phenomenon that eventually results in lower pro- 
duction and eroded soil, requiring a long period of recovery. Estimat- 
ing carrying capacity of fisheries and other large, complex systems is 
&fficult, and not always accurate, partially due to inexperience and lack 
of concerted effort. Transnational corporations, the World Bank, and 
politicians have not yet determinedly integrated the processes involved 
with the estimation of carrying capacity into the act of development. 
Exceedmg carrying capacity does not prove that carrying capacity does 
not exist, but merely that we know how to evade it temporarily, fur- 
ther damaging the sustainable yield of a given habitat. 

Natural and human history are full of examples in which animals 
or humans exceeded carrying capacity and went into steep declines, or 
extinction. A haunting and oft-cited case of such an overshoot took 
place on St. Matthew Island in the Bering Sea in 1944 when 29 rein- 
deer were imported. Specialists had calculated that the island could 
support 13 to 18 reindeer per square mile, or a total population of 
between 1,600 and 2,300 animals. By 1957, the population was 1,350; 
but by 1963, with no natural controls or predators, the population had 
exploded to 6,000. The original calculations had been correct; this 
number vastly exceeded carrying capacity and was soon decimated by 
disease and starvation. Such a drastic overshoot, however, &d not lead 
to restabilization at a lower level, with the “extra” reindeer dying off. 
Instead, the entire habitat was so damaged by the overshoot that the 
number of reindeer fell drastically below the original carrying capacity, 
and by 1966 there were only 42 reindeer ahve on St. Matthew Island. 
The difference between ruminants and ourselves is that the resources 
used by the reindeer were grasses, trees, and shrubs and they eventu- 
ally return, whereas many of the resources we are exploiting will not. 

Until recently, declines or wipe-outs of species were largely local 
or regional problems because carrying capacity was a local phe- 
nomenon. Today, industrial civilization has increased the reach of 
human beings, at least the wealthier peoples, far beyond their own 
lands to the entire world. Tropical forests in Brazil have been razed to 
grow soybeans which are fed to cows in Germany that produce sur- 
plus butter and cheese that is phng up in refrigerated warehouses. 
This artificial ecosystem has “increased” Germany’s carrying capacity, 
but drastically lowered it for the one d o n  displaced forest settlers 
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now dsenfranchised and living in squalor in Rio de Janeiro and other 
urban centers. 

Because the richer northern countries do not see or experience 
the impact they have on their poorer southern nations, we do not 
reahze what a powerful and destructive impact our demand on carry- 
ing capacity is having. In the time it takes to read this page, one hun- 
dred people will have succumbed to pesticide poisoning: 48 per 
minute, 25 milhon every year. In some Thrd World countries, pesti- 
cides lull more people than do major chseases. Because we have global- 
ized our capacity to draw fiom an expanded environment, our world 
appears to be more secure and stable. While, for example, food sur- 
pluses from one region can be shipped to drought-stricken areas, pre- 
venting starvation and disease, such succor can be maintained only if 
the overall impact by humans is less than the overall carrying capacity. 
This, in fact, is the opposite of what is occurring. 

Defenders of the status quo sometimes cite the Book of Genesis, 
in which God grants dominion over the planet and over all the crea- 
tures to mankind. We can take what we want because it has been 
given by God who likewise endowed us with special gifts and genius. 
So when we “take” entire species, extincting them, business ideo; 
logues may ask, “So what?” They argue that a high percentage of all 
the species that have ever lived are extinct. The process of whch 
human activity is part is the natural order, and thus, they argue, 
extinctions caused by human activity are part of that evolution. 

This syllogism sounds logical enough, but the logic is wrong and 
chsingenuous, because a key point is conveniently omitted: Excluding 
the five previous mass extinctions such as those that occurred in the 
Final Permian and Cretaceous periods, past extinctions opened new 
opportunities for greater speciation. These mass extinctions were 
caused by extraordmary, catastrophic events, such as a meteorite strike. 
Today, we are experiencing the first mass extinction in the 3.8 billion 
year hstory of life forms caused by another organism-homo sapiens. 
The general rate of species extinction today is 1,000 to 10,000 times 
greater than the “background” level of extinction that has existed for 
the past 65 d i o n  years of the Cenozoic Age. Human activity is part 
of the natural world, in the largest sense, but human activity ignores 
the means-and-ends, give-and-take factors that are inherent in any 
maturing ecosystem. The most radical example of such ignorance is a 
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nuclear explosion; less dramatic but also devastating is the clear-cutting 
of rain forests and the mismanagement of wetlands. Ecologically, the 
only difference among these three intrusions is how much we pay now 
or how much we pay later. 

The ecologist who fights for the preservation of bowhead whales, 
Oregon silverspots, snail darters, Gooding’s nod&ng onion, and peri- 
winkles does so not just for their intrinsic value, but because he or she 
respects the fact that we remain largely ignorant of how the infinitely 
complex interconnections between mfferent biotic communities affect 
the well-being of all species, includng human beings. When species 
&sappear, we can delude ourselves that human life exists indepen- 
dently of grackles and goatfishes, but that is only true to a limited 
extent. What concerns ecologists is that extinctions are a direct in&ca- 
tion of ecosystem health, which bears directly on our own survival. 

Biological diversity, in the end, is the source of all wealth, and 
with a developed and practiced knowledge of nature, it could be even 
more so. These “pilgrims of evolution,” species that have embarked 
upon a 3.4 billion year journey, are still largely unknown, unexam- 
ined, and unnamed. Thus far, we have identified only 1.41 million 
life-forms, a figure that was once considered equivalent to 28 percent 
of the species on the planet. The estimate of 5 milhon kmds of organ- 
isms might have endured for many years were it not for the experi- 
ments of Terry Erwin of the National Museum of Natural History. In 
1983, Erwin and his team of entomologists on a windless early morn- 
ing fumigated a single tree in the Panamanian rain forest with a deadly 
insecticide. The gasses not only caused the insects to move out from 
their crevices and hiding places, but it lulled them quickly enough so 
that they fell to the ground where 1 meter funnels over solutions of 70 
percent alcohol were ready to collect them. Based on Erwin’s count of 
163 distinct beetles exclusive to this one species of tree, he calculated 
that the 50,000 distinct tree species in the rain forest may well contain 
over 8 d i o n  new species. Talung into consideration that beetles 
constitute about 40 percent of the population of insects, spiders and 
other types of arthropods, and that the number of species in the rain 
forest canopy is approximately twice the number found on the 
ground, Erwin calculated that there may be as many as 30 d i o n  &f- 
ferent species of these groupings alone. Although it is highly extrapo- 
lated, it has led scientists to conclude that the closest estimate of the 
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range of possible species that exists on the earth is within a factor of 
ten, from 10 to 100 million species. 

Because every species contains a vast amount of information 
about the world, how it evolved, how it continues to develop, and 
how we may find a harmonious place within it, the loss of a species is 
the loss of a biological library. A tropical forest does not resemble 
Levittown; it is thousands of times more complex than the Mall of 
America. Biota crawls, swims, swoops, and slithers; it buzzes, bores, 
and burrows; it rots and oozes through forest floors, and estuaries; it 
takes wing, and is submerged in rich black gumbo soils; it permeates, 
devours, and is fecund. But this life has no voice other than our own 
because extinction is silent and mute. The lost tamarins of Brazil’s 
Atlantic clear-cut forests cannot speak to us through the tropical ply- 
wood paneling in a mobile home; cannot explain that our new habitat 
wiped out their own. They will not be heard from again. The poet 
and essayist Gary Snyder writes: “The ending of the lines of so many 
creatures with whom we have traveled t h s  far is an occasion of pro- 
found sorrow and grief. Death can be accepted and to some degree 
transformed. But the loss of lineages and all their future young is not 
something to accept. It must be rigorously and intelhgently resisted. 
Defend all of these plants, bugs, and animals equally? Little inverte- 
brates that have never been seen in a zoo or a wildhfe magazine? 
Species that are but a hair away from one another? It isn’t just a case of 
unique lineages but the lives of overall ecosystems (a larger sort of 
almost-organism) that are at stake. Some archly argue that extinction 
has always been the fate of species and communities alike. Some quote 
a Buddhist teachmg back at us: ‘all is impermanent.’ Indeed. All the 
more reason to move gently and cause less harm. Large highly adapted 
vertebrates, once lost, will never return in the forms we have known 
them. Hundreds of millions of years might elapse before the equiva- 
lent of a whale or an elephant is seen again, if ever. The scale of loss is 
beyond any measure the planet has ever known. ‘Death is one thing, 
an end to birth is something else.”’ 

Despite the explosion of scientific knowledge in this century, we 
have no idea how many species exist on earth today. The biologist 
E. 0. Wilson has suggested that we mount an effort to record the 
entire spectrum of biological diversity on the planet, a taxonomic 
undertaking that would allow us to fdly develop and apply evolu- 
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tionary biology on a global scale. If 10 million species were classified, 
the effort would require 25,000 professional lifetimes and would cre- 
ate two-fifths of a mile of shelved books. Were we to recognize that 
our long-term interests rest in preserving biological dversity, such an 
inventory would be an investment of the highest order. Because we 
are losing 27,000 species a year, seventy-four per day, one every 
twenty minutes, due in no small part to the 500,000 trees that are cut 
every hour in tropical forests, a large-scale biological survey should 
take precedence for federal funding over underground nuclear testing 
and at a fraction of the cost. A project like this would offer us a 
means to understand what is happening with life on earth, as well as a 
way to measure our impact upon it. 

Despite our exagerrated dependence on them, we use or currently 
derive benefit from only 1 percent of all the species known to us. As 
food crops, we use, one way or another, only 7,000 of the some 
75,000 known edible plants. Besides edibles, thousands of insects, 
yeasts, bacteria, and fibers may have unknown potential for bettering 
our lives, providmg natural oils, fuels, pollmators, mehcines, restora- 
tion materials for degraded environments, and countless other useful 
products. But as matters stand now, we seek progress not by responsi- 
ble interactions with biological diversity, but by its elimination. 

At the present rate of extinction-estimates range from 20,000 to 
over 100,000 species every year-we may lose 20 percent of all the 
species on the planet within the next twenty to forty years, most of 
these in the tropical rain forests. In the United States, if present global 
warming projections are correct, we will face losses of 20 percent of 
our 20,000 plant species. It’s also worth noting that many species, even 
though not yet at risk of completely dsappearing, are being so 
severely depleted genetically that their ability to reproduce and adapt is 
increasingly impaired. The loss of evolutionary potential is being 
called the “death of birth.” This is tantamount to marching backward 
through the Cenozoic Age, losing millions of years of evolutionary 
development in a matter of decades. We wdl face what naturalist Jack 
Turner calls the “final loss”-that point in the not-too-distant future 
when environmental degradation on the planet will no longer require 
our active participation. 

An lllustrative example of thls principle is a pond when it begins 
to receive large run-offs of phosphate-containing detergents. Ordmar- 
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ily, as fish create waste and die, detritivores decompose the waste into 
inorganic products that feed the algae population and invertebrates, 
that become in turn food for the stable fish population. When phos- 
phates drain into a pond, the influx causes the algae to bloom faster 
than it can be consumed by the slower-breeding fish. As the algae dies, 
the decomposition uses up much of the available oxygen, causing a 
die-off in the oxygen-deprived fish. The dead fish are more waste, 
creating more algae, since the fish are not consuming it. The increased 
levels of decomposition lower the oxygen levels even further and what 
was once a carefilly constructed and balanced closed system collapses 
under the burden of rapid and accelerating growth. Today, we face 
sirmlar prospects on a global level. Because of potential interactions 
and feedback loops withm the global climate system, a global warming 
cycle, once begun, may well progress on its own, regardless of whether 
we continue to combust fossil fuels or not due to the release of 
methane gasses in the Arctic tundra. 

Commentators sometimes draw the distinction between economists 
who take1 the “moral” position that human life is superior to natural Me 
and environmentalists who take the opposite position. This is not a use- 
ful polarization. We can’t turn our backs on the web of life that sustains 
us, and live in a biological vacuum engineered by technology. Even if 
God did grant us dominion over life, I do not believe she had in mind 
the kmd of stewardshp we are practicing today. In the Old Testament, 
Eliphaz the Temanite admonishes a caterwauling old man by the name 
of Job: “Have you listened in at God’s keyhole and crept away with his 
plans?” Job &d not have a convincing reply. Neither do we. 

In the past thrty yearssince the birth of the current environ- 
mental movement with the publication of Rachel Carson’s Silent 
Spring-people who have tried to present the concept of ecological 
drawdown have been marginalized and depicted as a doom-oriented, 
splinter sect of radicals fixated on the “Clucken Little” syndrome. 
Good-wdled scientists and observers have been depicted as hortatory 
and shrdl. Business has viewed problems with the environment as 
largely remote and extraneous. Government regulations, well-intended 
but nevertheless complex and difficult, have been fought in the courts 
and resisted by industry every step of the way. Although this pattern is 
changing quickly and dramatically in some corporations, there is still a 
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yawning gulf between the kmd of friendly “green” environmentalism 
that business wants to promote-one that justifies growth and expan- 
sionary use of resources-and the hnd  that actually deals with the 
core issues of carrying capacity, drawdown, biotic impoverishment, 
and extinction of species. Business, despite its newly found good 
intentions with respect to the environment, has hardly changed at all. 

In the early days of environmental regulation, it was as if the cor- 
porate ship of state, having sailed magnificently to postwar ascendance, 
was suddenly having its electrical wiring nibbled by mice. Environ- 
mental lobbyists, pressure groups, competing scientific studies, and 
politicians became a nuisance; their evidence was spechc on present 
problems but frustratingly vague regarding the future. Was industry 
supposed to turn its back on “growth” and “progress” because the 
eggshells of raptors were thinning, or because an obscure species of fish 
would be wiped out by a hydroelectric project? Why should it spare 
the few remaining native forests to save the spotted owl when jobs and 
prosperity were at stake? Business missed the point. 

Industry responded by invoking its duty to protect shareholders, 
markets, and profits. Efforts to clean up were expenses that came 
straight off the bottom line. Regulations were attacked as regressive, 
reducing competitiveness. Ths contention is still given credence 
despite the fact that our two most successful competitors, Japan and 
Germany, both have less access to resources, pay more for them, and 

,charge hgher energy taxes to encourage conservation. These restric- 
tions have produced economies whch are significantly more efficient 
and less wasteful than our own, improving their competitiveness at our 
expense, although in other respects their impact on the world environ- 
ment is as damaging as our own. We should not be surprised that no 
major piece of environmental legislation has ever been supported by 
corporate America. 

Today because business has refused to face and confront environ- 
mental issues, there are tens of thousands of environmental groups in 
the world trying to abate or at least ameliorate the destruction of the 
world by commerce. As important as their gains have been, this battle 
cannot be won, because commerce and industry are growing faster 
than nature. No amount of isolated actions d transform the system. 
We’re s t d  operating under commercial rules, placing the reputed needs 
of humankind above the health of the planet. 
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When business does acknowledge ecological issues, as it is increas- 
ingly forced to do, it proclaims unbounded optimism in the power of 
technology. When scientific data foretell resource depletion, toxic 
contamination, or detrimental impacts on human communities, these 
predictions are overridden by a religious belief in the ability of 
humanlund to devise new technologies for offsetting the hazards of 
the old technologies. Common sense advises us to doubt this logic, 
which not only requires faith in technology, but-predctably-ratio- 
nalizes the further unshackling of industrial capitalism to use more of 
the earth’s resources to fuel future ingeniousness. 

Technology has dramatically expanded the boundaries of various 
systems-crop yields from farm land, for example. However, increas- 
ing technology and exploitation in the hope of further overcoming 
such boundaries does not work, for the simple reason that every sys- 
tem has a final limit. Human society has already collided with this 
outer limit in the realm of fisheries, ozone depletion, and possibly the 
capacity of the atmosphere to absorb carbon dioxide without causing 
the greenhouse effect. As author Dennis Meadows explains it, 
“Economists assume the future wdl be much like the past. Since mar- 
kets and technology have avoided catastrophe in the past, we can 
count on them to do the same in the future. Ecologists believe they 
see unique problems in the future, which will demand solutions out- 
side the capacity of our present market mechanisms. Economists tend 
to see evolution as a series of continuous reversals: problems leading to 
solutions, new problems leadmg to new solutions. Ecologists are wor- 
ried about irreversibilities. When species are lost, no change in price 
or technology will bring them back.” 

The global economy has already exceeded carrying capacity-that 
point beyond which further growth wlll decay and effectively destroy 
its host. If our planet-its land and sky and oceans-were growing 2 
percent a year, we could posit sustainable economic growth of a simi- 
lar rate. But the earth is stable. It does not grow. The input of the sun 
likewise remains constant, while much of the wealth derived from 
that input, stored over tens of d i o n s  of years in fossil fuels, has 
already been consumed in less than two centuries. No technology in 
the world can alter this equation. 

If capitalism has one pervasive untruth, it is the delusion that busi- 
ness is an open, linear system: that through resource extraction and 
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technology, growth is always possible, given sufficient capital and will. 
In other words, there are no inherent limits to further expansion, and 
those who wish to impose them have a political agenda. This cornu- 
copian paradigm asserts that the limits before us are irrelevant, that 
finiteness is a Malthusian misconception, and that economic growth 
can be extended indefinitely into the future. Such a position would be 
analogous to the reindeer on St. Matthew Island having a leader who 
proclaimed, when the population hit 4,600, “We’ve proved the ecolo- 
gists and doomsayers wrong: We’ve doubled the estimates given by the 
limits to growth crowd and are continuing to grow.” 

This counter myth of “no limits” is so powerful that it appears 
ironically to be gaining ground, in a reflexive, psychological reaction 
of denial, even as knowledge of the carrying capacity of the earth 
becomes more evident. Ever-expanding abundance is not a theory 
based on science, or history, or nature. It is based solely on self-inter- 
est. Whether wdlfully ignorant or unabashedly hypocritical, at some 
point we must ask business to look canddy at the real world and see 
the skull-and-crossbones posted alongside ecological pathways, so that 
we can begin to create real solutions instead of dlusory techniques of 
evasion. 

Business ofien invokes the Darwinian maxim of “survival of the 
fittest” to defend its competitive actions. The phrase is, in fact, a misin- 
terpretation of Darwinism. Darwin &d not speak of survival of the 
fittest; rather, he described those who survived as fittest for a specific eco- 
logical niche. There is a big cbfference between those two ideas. 

But this is the way of industrialism-“the survival of the fittest” as 
it has been incorrectly interpreted. The “winners” are the companies 
that consistently overstep and exceed carrying capacity. Corporate 
capitalism recognizes no limit; has no habitat. General Electric initially 
produced light bulbs. It now also sells bonds, makes jet engines, and 
produces the “Today” show. DuPont made its fortune selling gunpow- 
der and is now producing biogenetically engineered crops that are 
resistant to its own brand of chemical herbicides. Corporations have 
been more intent on reorganizing the world to make it more habitable 
for themselves, rather than the other way around. 

The idea that the economy must respect limits and that everything 
is not for the taking is not reflected in the competitive world of busi- 
ness because our economic institutions measure success only by scale 
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and garner capital through growth. “Moral outrage should result 
from the dawning realization that we are destroying the capacity of 
the Earth to support life and counting it as progress, or at best as the 
inevitable cost of progress,” writes Herman Daly, economist at the 
World Bank. “ ‘Progress’ evidently means converting as much as pos- 
sible of Creation into ourselves and our furniture. ‘Ourselves’ means, 
concretely, the unjust combination of overpopulated slums and over- 
consuming suburbs. Since we do not have the courage to face up to 
sharing and population control as the solution to injustice, we pre- 
tend that further growth will make the poor better off instead of 
simply making the rich richer. The wholesale extinctions of other 
species, and so,me primitive cultures within our own species, are not 
reckoned as costs. The intrinsic value of other species, their own 
capacity to enjoy life, is not admitted at all in economics, and their 
instrumental value as providers of ecological life-support services to 
humans is only dimly perceived. Costs and benefits to future humans 
are routinely discounted at 10 percent, meaning that each dollar of 
cost or benefit 50 years in the future is valued at less than a penny 
today.” 

Businesses do not need to recognize sustainability in order to suc- 
ceed. They don’t have to take into account that their present demands 
on resources are tantamount to stealing from the future, or that sehng 
today’s wants is at the expense of tomorrow’s needs. Nor does business 
have to acknowledge the devastating legacy of toxins and waste it is 
passing off to future generations. In fact, businesses are usually “better 
off’ ignorant of these facts and principles if they intend to prosper in 
the present economic system. Conversely, setting out to redesign or 
start up a business so that it does maintain a holistic relationship 
between economy and ecology, the ethical entrepreneur is handi- 
capped financially since he bears the costs of the addtional responsi- 
bilities he’s assumed and which his competitors have shunned. Thus, 
the commercial acts that would lead us away from runaway economic 
devastation, although sound in the principles of nature, are unsound 
by the standards of the economy. 

In our pursuit of growth at any cost, we have mimicked an imma- 
ture ecosystem with unlimited resources. A mature economic system 
would appreciate an ancient forest or undisturbed grassland as the ideal 
for qualitative growth-fecund, abundant, and dynamic, mature but 



THE DEATH OF BIRTH - 35 

highly evolved. Developers and business interests who can always earn 
headlines by expressing outrage that a species of freshwater clam might 
stop the construction of another dam must now address the essential 
question implied whenever a species disappears: How are we going to 
stop the loss of our genetic heritage? Every threatened species poten- 
tially plays the role of the canary in the coal mine, signaling not 
merely its own demise, but possibly our own. 

Business must change its perspective and its propaganda, which has 
successfilly portrayed the idea of “limits” as a pejorative concept. 
Limits and prosperity are intimately linked. Respecting limits means 
respecting the fact that the world and its minutiae are diverse beyond 
our comprehension and highly organized for their own ends, and that 
all facets connect in ways which are sometimes obvious, and at other 
times mysterious and complex. If our economy is “limited” by inclu- 
sion as part of the greater closed system of nature, those limits are no 
more necessarily constricting to a sound economy than a blank canvas 
was to Ckzanne or a flute to Jean-Pierre Rampal. The natural world 
of sunlight, rainfall, and photosynthesis, of topsoil and coral reefs, of 
raptor birds and tropical fishes, of stamens and pistils and genes is a 
limit which can be circumvented only at the cost of the world itself. It 
is precisely in the discipline imposed by the limitations of nature that 
we dscover and imagine our lives. It is only in the fullest context of 
the world as it is presented to us, and not as we manipulate it, that we 
may celebrate our humanity and create true prosperity. Such perspec- 
tives can lead us to a very dfferent type of economy and way of doing 
business, one that will be healthier for all species, not only the butter- 
fly and the owl, but our own. 



The Creation of Waste 

t is not surprising that, in the process of taking too much, we I waste too much. Industry releases chemicals into the air, discharges 
effluents into waterways and the ocean, and injects toxins deep into 
the ground or into concrete-lined drums and landfills. Sometimes it 
just washes them down the sink. Every American consumes about 
136 pounds of resources a week, while 2,000 pounds of waste are 
discarded to support that consumption. This waste consists of every- 
thing from paper to CO,, from agricultural wastes to effluents, from 
packaging material to nitrous oxides. The world uses 4.1 billion 
pounds of pesticides a year, all of which is classified as waste as soon 
as it is deployed because it remains in the environment. In 1986, 
accordmg to the EPAS Toxic Release Inventory, the waste created by 
the top fifty products of the chemical industry was 539 billion 
pounds of toxins and hazardous substances dscharged into the envi- 
ronment. Unlike nature’s “waste” (which is really not waste at all), 
business wastes have no value to other species or organisms and may 
be fatal to them. The environment can absorb waste, redistributing 
and transforming it into harmless forms, but just as the earth has a 
limited capacity to produce renewable resources, its capacity to 
receive waste is similarly constrained. Its capacity to accept highly 
toxic waste is practically nonexistent. 



38 - THE ECOLOGY OF COMMERCE 

After Earth Day, 1990, industry created new myths about environ- 
mental waste in order to change its image. These myths dlustrate the 
gap between the mindset of industrial economics and biological 
knowledge. The critical myth is the assumption that we can “clean 
up” our environment. In other words, we can admit that industry was 
a little sloppy in the past, while being assured that it can do better in 
the future. With spit, polish, technology, and enough landiills, we can 
stop releasing pollutants into the environment. This strategy is often 
dubbed “end-of-pipe” clean-up. It is an attractive idea because it 
mimics what we do in our own households: put waste into a bag and 
set it out for the municipality to haul off and worry about. The anal- 
ogy is not sound. We can transfer our household waste from one 
small, “artificial” environment to the larger environment, but where, 
then, does the larger environment, the natural world, transfer the 
accumulated mountains of waste? The biosphere represents our source 
of wealth. It is the capital which we draw down to support our lives. 
Whenever we pollute or degrade that system with toxins or waste, we 
are destroying our natural capital and reducing our ability to sustain 
our civilization. It is that simple. 

Nothing is more basic to the argument of this book than the 
proposition that disposal of hazardous wastes is not the root problem. 
Rather, it is the root symptom. The critical issue is the creation of 
toxic wastes. Hazardous wastes are the result of a linear system in 
which the end products of resources and energy inputs are neither 
cycled nor returned. Nature is by definition cyclical; there is virtually 
no waste in the natural world that does not provide food for other 
living systems. If there were waste, we wouldn’t have survived four 
billion years of evolution, because linear systems use up and exhaust 
resources. In the natural world, all processes, directly or indrectly, 
result in food for other species. Rot, rust, ants, worms, skunks, toads, 
pikas, voles, bats, moles, mites, alder, gentian, lichens and several 
thousand other plants, invertebrates, birds, reptiles, and mammals 
make up a forest. Each benefits in some way fiom the life of the oth- 
ers. In the natural forest, there is a competitive yet pelding relation 
among species. The lodgepole pine, when it becomes aged and 
unproductive in its growth, puts out an audible noise, a call, one 
might even consider it a song. This signal can be heard by the moun- 
tain pine beetle, which then begins to eat and break down the tree, 
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creating humus for the next generation of trees. Forests are constantly 
thinning themselves, and there is much evidence that tells us that we 
could prudently be thinning our own forests for millennia if we 
attended to its rhythms and patterns. 

Instead, we send in the Marines. We unleash a linear economic 
system. We clear-cut the forest. We trash the trees that have no “eco- 
nomic” value, pulp the ones suitable for paper, and mill the species 
that can be sold for framing and finish wood. When the original, 
multi-species, mixed-age trees are cut down, we replace them with a 
single species, planted for either pulp or timber. In this ghostly 
monoculture, where we reduce weeds by aerial spraying of herbi- 
cides, there is a vast reduction of activity and biota. It is not a “tree 
farm,” as forest companies would have us believe, but an abstraction 
of the original forest, an attempt to produce several generations of 
uniform even-aged trees in the shortest possible time. Something 
exquisitely complex and beautiful becomes the first casualty of linear 
methods of extraction and production. Ironically, when we harvest 
the wood in such an efficient way that these interlocking systems of 
plants and animals are broken or destroyed, we have less wood, less 
forest, and less life around us. As we take the wood and process it into 
pulp for packaging and annual reports that employ a dioxin-creating 
bleaching process, we have taken an ancient cyclical process and con- 
verted it into a linear one. 

The natural human reaction is to avoid waste, an instinct which 
protects us not only from our own offal, but from that of others. We 
wrinkle our nose, step aside, recoil. We know instinctively that waste 
is not good for us. Industrial society also strives to segregate and 
avoid its own waste, but its methodologies are no longer acceptable. 
In a way, the ozone holes, oil spills, closed beaches and assorted 
episodes of degradation may be of some ultimate benefit, because 
they force us to face the facts. For example, the oceans show signs 
of rapid deterioration, with a “rash” of die-offs, epidemics, and new 
diseases in marine mammal and turtle populations. Birds and turtles 
perish from plastic and polystyrene ingestion. More and more trash 
litters seas and the beaches, which must be closed when yet another 
garbage slick rolls in with the tide. Thousands of dolphins and 
seals killed by viral and bacterial infections wash ashore around the 
world every year. Baseball-sized tumors are found in turtles in the 
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Gulf of Mexico and Indonesia. PCBs and mercury are regularly 
found in the nation’s seafood and formerly rich fishing grounds are 
closed for periods of time by nations with even rudimentary public 
health standards. In the Gulf of St. Lawrence, a dead beluga whale, 
now classified as a toxic waste, has to be handled with gloves and 
protective clothing because of the amount of toxins its body con- 
tains. The number of tumors found in St. Lawrence belugas is 
“unheard of in any marine mammal on the planet.” O n  the ocean 
floor, crabs with nervous systems deranged by chlordane runoff 
attempt to mate with alluring rocks. 

If our waste problem were confined to plastic diapers, poly- 
styrene cups, and other relatively benign household trash, we would 
be in good shape. As senseless as it is to create a packaging that lasts 
four hundred years to keep on a shelf for two months a product that 
we eat in two minutes, the most troubling and serious waste prob- 
lem we face is one that we rarely see. The story begins with brine, 
humble saltwater, a harmless substance until we get our hands on it. 
If the bond between its component sodium and chlorine molecules 
is broken by using electrolysis, chlorine gas is created. Although every 
user of bleach and swimming pools is familiar with chlorine, the ele- 
ment rarely exists in free form in nature: It  is man-made. It  is also 
extremely unstable and volatile, easily recombining with other elements. 
When combined with hydrocarbons and other chemicals, chlorine 
produces a bewildering number of molecular compounds that are almost 
universally poisonous to invertebrates, plants, animals, and humans. 
Some of these toxins make X rays and gamma radiation seem benign 
by comparison. 

This combination of chlorine and hydrocarbons is known as the 
organochlorine family of compounds. It is presently sold and used in 
great quantities throughout the commercial world. Although most 
organochlorine compounds are produced intentionally, they can also 
be produced unintentionally. Dioxins, one of the most deadly family 
of compounds known to man, are created when chlorine bleaches are 
used to treat lumber or pulps, and also during incineration of other 
compounds. The family of organochlorines includes many famous 
chemicals now banned or restricted, such as DDT, chlordane, Mirex, 
Dieldrin, Heptaclor, all the PCBs, and the ozone-disrupting CFCs as 
well. 
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Organochlorines do not break down easily. They are remarkably 
persistent and long-lasting. Studes show that organochlorine com- 
pounds can last for decades, hundreds, even thousands of years. Hun- 
dreds of rmllions of pounds of these substances are released into the 
environment annually, usually in the form of a “product.” Biologically 
speaking, these solvents, fungicides, pesticides, and refrigerants are 
waste from the very moment they are manufactured. They cannot be 
incorporated into the life cycle of any organism on earth. They are 
not biologic, but “toxilogic.” They are building up in the environment 
and steady accumulating in our water, food-and in our bodies. 
Because organochlorines do not break down in water, they accumu- 
late in the fatty tissues of organisms. Because they are not metabolized, 
they are not excreted. If you need any proof of the ubiquity of 
organochlorines, know that, with every breath, you exhale between 
ten and twenty types of these compounds into the air. Species that are 
higher on the food chain, such as humans and whales, accumulate 
organochlorines to a far greater degree than might be anticipated by 
their exposure. Biologically spealung, our metabolic processes have lit- 
tle or no effect in rendering these substances into more harmless 
forms, because whales, swordfish, polar bears, and human beings have 
never in their evolutionary history encountered chemicals similar to 
organochlorines. The only commonly occurring organochlorine is 
made in the oceans, a simple compound called chloromethane that 
seems to play a vital role in atmospheric ozone regulation. 

Because of the slow maturation of human beings, we have not had 
sufficient time since the introduction of such chemicals to understand 
the multi-generational health consequences of exposure to organochlo- 
rines. However, we do know that these compounds play havoc with 
human physiology, with effects that include cancer, infertility, immune 
suppression, birth defects, and stillbirths. In July 1991, a multidisci- 
plinary conference was convened in Wisconsin to explore a little- 
known phenomenon: Organochlorines and other compounds, includ- 
ing some heavy metals, cause damage to the human body by hsrupting 
the endocrine system which in turn interferes with the proper func- 
tioning of the immune system. The endocrine system is a network of 
ductless glands that secrete tiny amounts of hormones into our blood- 
stream and lymphatic system. It is a marvelously complex, informa- 
tional network that is, in effect, the hands and feet of the nervous sys- 

4 
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tem, the means by which it regulates our bodily functions. The hor- 
mones secreted act as molecular messengers, governing the growth of 
indwidual cells within the body. Breakdown or malfunctioning of the 
endocrine system affects growth, metabolism, and reproduction, 
including the health of a fetus. What has troubled scientists for some 
time is that certain man-made compounds, particularly in the chlori- 
nated hydrocarbon family are mistakenly “recognized” by the human 
body as these hormone messengers, thereby signaling the wrung infor- 
ma t i~n  to cells and b o d y  functions, information that is confusing to 
the body, sometimes disastrously so. 

The Wisconsin conference had taken on a certain urgency because 
evidence was clear that although patterns of disruption by these sub- 
stances had been observed and analyzed in wildlife communities, in 
some cases as far back as several decades, similar problems appear to 
be showing up in human populations as well. What was so disturbing 
to the participants was that many of these compounds had been stud- 
ied only for their carcinogenic and toxilogic properties, and now sci- 
entists were discovering equally insidious effects at far lower concen- 
trations. 

Because the compounds in question mimic the actions of natural 
hormones, binding to receptor sites in the body they can alter the 
embryonic development of the organism in ways that are irreversible, 
although the effects may not be experienced until maturity. When 
symptoms and diseases do occur, there is no way to trace their specific 
cause since no symptoms presented themselves in childhood. (This 
pattern is sindar to the action of the synthetic estrogen DES [methyl- 
stilbestrol], given to pregnant women from the late 1940s until 1971 
to prevent miscarriage. These mothers reported no serious side effects, 
but their daughters suffer today from hlgh rates of cervical and vaginal 
cancer, abnormal pregnancies, and changes in the immune system.) 
Although scientists do not have proof, many believe that the dramatic 
but unexplained worldwide drop in sperm count and density among 
men may be an effect of endocrine-disruptor compounds. The decline 
in male fertility, whch has been called “remarkable” by Professor 
Niels Skakkebaek of Copenhagen University, is based on the review of 
sixty-one papers and studes covering 15,000 men around the world 
between the years 1938 and 1990. Professor Skakkebaek suspects the 
cause to be environmental factors, because the drops have been 
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accompanied by an equally dramatic increase in genito-urinary abnor- 
malities and testicular cancer. In wildlife, these chemicals cause 
decreased fertility, behavioral abnormalities, compromised immune 
systems, and monstrous defects, such as fish born with both male and 
female sex organs but incapable of reproduction. They may eventually 
silence many other creatures besides fiogs. 

There is every reason to believe that concentrations of these com- 
pounds in wildlife and humans will continue to increase as they move 
up the food chain. But while their effects may already be present in the 
population, there is not sufficient evidence at present to predict how 
widespread they may be. Sterile men and women may be the first gen- 
eration of victims, but because the embryo is extremely vulnerable to 
such dsruptors, and because we are continuing to place more and dif- 
ferent chemical disruptors into the environment, it is increasingly diffi- 
cult to determine which series of compounds may be the causal agent. 
Human studies might have to be generational, in order to definitively 
establish an embryonic connection. Thus it will take many years to 
“prove” to the satisfaction of the chemical industry that its products 
present a threat, and the proof may be inconclusive even then because 
there wdl be no control populations of human beings who have not 
been exposed. It would be ahn  to trying to study the effects of tobacco 
smolung in a population where every person smokes. Industry might 
not have its conclusive proof regarding the organochlorines until we 
have all become defacto guinea pigs. If the tobacco industry can still 
assert that there is no proven link between cigarette smoke and cancer, 
although every life and health insurance company mocks this claim 
with their discount rates for non-smokers, the chemical industry can 
likewise procrastinate for decades regarding the much more insidious 
organochlorines. Like cigarettes, the “justification” can be found in the 
math. A pesticide that costs $2 per gallon to manufacture can be sold 
for fifty times that price to a farmer. 

The implication of recent studies on effects of these compounds 
on human development is that we have within the human race a bio- 
logical ozone hole, a series of chemical compounds whose effect will 
expand throughout the entire world population for decades, even if all 
such compounds ceased being manufactured today. Tests show that 
these compounds have effects in very low concentrations, and because 
of their widespread use and ubiquitous presence, we face continuous 
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reexposure over our lifetime. At present, human exposure to such sub- 
stances in the United States is well within the tolerances where hor- 
monal hsruption can occur. An accumulation of forty years’ worth of 
such substances in the environment may require only a few minutes in 
the body at a critical time to cause genetic changes that are permanent 
and irreversible. The most disturbing suggestion of the research in this 
area is that because organochlorines clearly react with and disrupt sex- 
ual hormones, both androgens and estrogens, they can alter the func- 
tion of the brain, and thus affect behavior, thought, and intelligence. 

In business as in science, the most important thing to know is 
what you don’t know. Admitting one’s ignorance can be a powerful 
inducement to caution. We do not know how long we can continue 
to create molecular-level toxic garbage that floats in the air, seeps into 
our water, lodges in the fat, targets our genes, and interacts with bio- 
logical evolution, before life as we know it is irrevocably altered. It 
may be happening now, it may happen far into the future. No one 
knows, but when we do, it may be too late. 

Organochlorines are just one among dozens of cautionary tales 
concerning man-made poisons in the environment. Downwind from 
the British Petroleum refinery and chemical plant in Lima, Ohio, local 
residents have formed Allen County Citizens for the Environment 
(ACCE) to monitor the biggest polluter in their state. Among the 
compounds the company has released into the air and water are ben- 
zene, acrylonitrile, formaldehyde, ethylbenzene, methyl ethyl ketone, 
and carbon tetrachloride. According to former President and ACCE 
member Norine Warnock: “I have health problems and my four-year- 
old daughter has serious respiratory problems. Maybe those problems 
are not connected to BP but maybe they are ... The guy across the 
street has cancer. The woman down the street has brain cancer. The 
woman around the corner has brain cancer. The woman who lives 
next door to my child’s friend has cancer. The woman on the next 
block has breast cancer. They guy next door to her has cancer. And so 
does the woman next door to him. Those are just the houses I can see 
when I am loolung out my own front door.” 

Industry’s only answer is to clean it all up-or to try to. But what 
does that mean? How do you throw away a toxic molecule? To cele- 
brate the environmental clean-up sector of the economy as a “growth 
industry,” is worse than ignorant. We might as well celebrate cancer 
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treatment as a growth industry, rather than take cancer epidemics as a 
warning about the hundreds of toxic chemicals loosed in the environ- 
ment. Business must add value to the economy and the society in 
order to make a positive contribution. “Environmental” companies 
that limit the damage done to the environment and to human beings 
by other companies, strictly speaking, do not add value. Reducing the 
harm caused by “growth” is a self-cancelling contribution at best, no 
more a factor in real economic growth than the rescue of a man who 
has been thrown overboard is an act of mercy. 

The concept of “environmentally sound” landfills and toxic waste 
incineration is attractive to industry because it requires the least 
amount of change and preserves the status quo with respect to indus- 
tries’ goals and ambitions, while boosting the waste disposal industry. 
By focusing on the immediate problems involving the disposal of 
waste, industry is able to say that it is responsive to rising public con- 
cern. What it is actually doing is avoiding the fundamental issue, 
which is the creation of waste. This narrow focus also ignores the fact 
that industrial degradation of the planet is no longer a regional prob- 
lem, a woe specific to a time and a place, and therefore theoretically 
controllable. Pollution is no longer restricted to industrial centers like 
Pittsburgh or Nagoya, but affects every forest, ocean, and continent, as 
well as the whole of the upper atmosphere. What were once regional 
pools of pollution have spdled over into greater lakes of trouble, and 
even non-toxic substances such as CO, have, in their sheer enormity, 
overwhelmed self-regulating atmospheric systems, to produce the 
potential beginnings of a predicted global warming. A recent study 
published in Germany showed that 88 percent of the conifer forests in 
Eastern and middle Europe are threatened by pollution; 84 percent of 
the deciduous forests in Eastern Europe and 50 percent in middle 
Europe are also severely damaged. Some of these forests are hundreds 
of miles from the nearest serious polluter. 

The folly of the present approach to pollution is best exemplified 
by the 1,200 (of an estimated 90,000 hazardous waste sites in all) toxic 
sites in the United States that have been designated as priority cleanup 
areas under the Supehnd law. Organochlorines are part or all of the 
problem at most of the locations, and although there is a great deal we 
can and should do to improve these sites, the remedies that exist 
merely contain, cap, enclose, and label the poisons, guarding (suppos- 
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edly) against future leakage and contamination. For example, when 
dioxins, which are the most dangerous member of the organochlorine 
family are stored in a corroding barrel, can the site where they are 
stored be considered clean? Is the neighborhood bordering the site 
clean? When the barrel starts to leak, will someone be around fifty 
years fiom now to place the poison into a new barrel? What does it 
even mean to “clean up” a chemical so toxic that one such barrel is 
sufficient to lull a nation? In Hanford, Washington, the site of a 
nuclear weapons research facility managed for the U.S. Government 
by General Electric, there are enough wastes stored there to cover all 
of Manhattan with a radioactive lake forty feet deep. Some of these 
wastes are stored in underground tanks. The tanks are leaking. 

Untd you have visited a toxic waste dump, it is difficult to imagine 
the devastation there. Nothmg can live at some of these sites. Even if the 
priority toxic waste sites are “cleaned up,” t h s  wiU not solve the prob- 
lem of toxicity. Existing proposed techniques essentially take an unruly 
“mob” of dehquent chemicals and lock them into a prison that must 
be guarded for hundreds, even thousands of years. We know how to 
extract mercury fkom cinnabar, to mine lead, to free up chlorine gas so 
that it combines with carbon molecules, but we do not know how to 
put the genie back into the bottle. At present, there is no known means 
to completely detoxify and render harmless most of these substances. 
We have no idea how to place or recycle them back into the environ- 
ment in such a way that they become harmless and safe. 

What about incineration, the method of choice for dealing with 
most other forms of waste? First, keep in mind that the incinerator 
industry rose fiom the “ashes” of the nuclear industry. As costs and 
safety concerns began to erode nuclear power’s allure, the companies 
that had most benefited from building the plants-Bechtel, Westing- 
house, Combustion Engineering, and Babcack & Wilcox-got into 
the “resource recovery” business, also known as “trash to cash.” But 
the energy resource recovered through burning trash to run steam tur- 
bines is a minute fi-action of the total energy required to make the 
trash in the first place. 

Incineration does not eliminate garbage or waste, it merely 
changes its form. Emissions are spread downwind across towns and 
country, which is why they have tall smokestacks. One study in New 
Jersey showed that a state-of-the-art incinerator consuming 2,250 tons 
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of household garbage daily would annually emit 5 tons of lead, 17 tons 
of mercury, 580 pounds of cadmium, 2,248 tons of nitrous oxide, 853 
tons of sulfbr dioxide, 777 tons of hydrogen chloride, 87 tons of sulfu- 
ric acid, 18 tons of fluorides, and 98 tons of particulate matter small 
enough to lodge permanently in the lungs. Most important, incinera- 
tors turn out to be dioxin generators. The lignin fi-om paper and 
wood combines with chlorine gases to form the 210 hfferent hoxin 
compounds. 

For every 100 tOns of trash, incinerators produce 30 tons of fly 
ash, a granular substance that contains most of the toxins from paint 
and plastic, as well as mercury, lead, cadmium and other heavy metals. 
The fly ash is then trucked to a landfill where it has to be enclosed in 
plastic liners for many thousands of years. The plastic presently used in 
fly-ash landfills is guaranteed for only 20 years, and landfills containing 
toxic fly ash in New York and New Jersey have reported leaks within 
months after installation. 

Waste incineration is not an environmental solution, and the cost 
is enormous. For example, to incinerate the waste from its top fifty 
products produced in 1986, the chemical industry would have to pay 
the going rate of approximately $100 per ton, a total cost to the 
industry of $20 billion dollars, eight times the profits made by the 
companies in that year. In other words, the chemical industry would 
be unprofitable if it had to clean up its wastes on a yearly basis, or it 
would have to raise its prices considerably-not a bad idea as a way to 
discipline the industry, as I will discuss in a later chapter. The way the 
system works now, however, is that incineration is often subsidzed by 
taxpayers, whose city councils and county commissioners issue tax- 
free industrial development bonds for construction. Incinerator com- 
panies usually require long-term contracts requiring cities to pay for 
preestablished amounts of garbage. If those levels of trash are not 
achieved because of recycling or other conservation measures, the 
cities must still pay for the phantom garbage. Incinerators do generate 
some electricity through the use of steam turbines, but utihties are 
required to purchase this power at “avoided costs,” which is the high- 
est rate they pay. 

Since 1970, the United States has spent over $1 trillion to moni- 
tor, litigate, contain, and curb pollution and hazardous waste. Despite 
that, the environment is more polluted today than it was two decades 
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ago. Efforts to limit toxins and emissions did control many pollu- 
tants, but those efforts have been subsumed by an overall increase in 
the manufacture and distribution of waste by industry due to rising 
demand for products that create toxic and hazardous waste, i.e., pes- 
ticides, plastics, and automobiles. We would be worse off today were 
it not for the $1 trillion expenditure, but in sum, we are worse off 
than when we started. Thus, we face a dilemma. If we do not 
redouble our efforts to cut back or eliminate poisons from our 
waterways, wetlands, croplands, foodstuffs, and wildlife, we will suf- 
fer continued if not greater ill effects in the form of birth defects, 
cancer, and lung diseases. But at the same time, the costs to control 
industrial pollution effectively are wasted because they do not add 
value to the economy or society. They purchase nothing but the 
absence or partial absence of poison. In short, we gain nothing of 
true value when we spend, but we lose a great deal of value if we 
don’t. And in economic terms, we will eventually slide backward, 
because any incremental growth in GNP will be spent to protect us 
from the dangers of that growth. 

Undeterred, business claims that we need to grow economically in 
order to pay for all the clean-up costs. From the point of view of the 
corporation the logic of growth is unassailable. It derives from the 
observation that, if a business declines, loses market share, and experi- 
ences price erosion, environmental efforts will have to be shunted 
aside in favor of mere survival and capital preservation. In other words, 
in the corporate version of Abraham Maslow’s hierarchy of needs, 
environmental concerns are a “higher” need that can only be acted 
upon in a condition of rising aflluence. As long as the environment 
does not detract fiom or restrict growth, environmental needs are 
admissible. This logic assumes that human welfare and environmental 
health can be factored separately, divorcing the “good life” of cars and 
televisions fiom clean air and water and available resources. Today, 
every toxin, every heavy metal, every organochlorine has a champion, 
a company or an industry that fights fast and furious for its sake. 
Industry marshals arguments about cost-savings, job loss, and other 
“evidence” to forestall regulation, postpone action, further commer- 
cial development, and delay or prohibit the onset of any societal 
change that would impede its business. Oftentimes, an industry will 
even form a trade group or an “independent” foundation, such as the 
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International Lead Zinc Research Organization, Inc., whose explicit 
purpose is to further the life of or promote a toxin or heavy metal. 

The logical response to our current predicament would be to 
design or to redesign manufacturing systems so that they do not cre- 
ate hazardous and biologically useless waste in the first place. Instead, 
today a revisionist movement asks us to revise our chemical and toxic 
standards. Lobbyists for food and chemical companies believe that we 
have set our tolerances for exposure to toxins too high, and that 
human beings can “safely” absorb greater quantities than those estab- 
lished by current regulations. A popular argument put forth by 
chemical companies is that there are already naturally occurring car- 
cinogenic compounds in foods-proteins and naturally occurring 
toxins manufactured by plants to resist infestation from predators, as 
well as chemicals produced in the processing or pickling of foods. 
Foods that fall under this category are peanuts with aflatoxin molds, 
cloves, pepper, brown mustard, dried squid, sake, smoked meats, and 
dark, sugar-based alcohol products. Since some of these compounds 
are carcinogenic when fed in large amounts to laboratory rats, chem- 
ical companies reason that synthetic pesticides pose no more severe a 
problem, particularly when they are ingested in equal quantities. Fur- 
thermore, there are many foods that act as powerful anti-carcinogens, 
including cabbage, broccoli, garlic and green tea. The scientists who 
make these claims, however, do not address critical differences 
between natural carcinogens and synthetic carcinogens, including the 
fact that natural compounds are rarely persistent, do not bioaccumu- 
late, are not stored in the fatty tissues of the human body or in 
mother’s milk, and rarely cause hormonal imbalances or disruption of 
the endocrine system. Furthermore, the human body has had many 
centuries to become accustomed to these compounds. 

Independent scientists who have devoted their careers to the study 
of the effects of organochlorine compounds, particularly pesticides, have 
a different view of the problem than do industrial chemists. According 
to Dr. The0 Colborn, Senior Fellow of the World Wildlife Fund 

Evaluating the hazards from exposure to hormonally active chemicals in the 
environment will continue to be impossible unless data regarding production 
and distribution of chemicals of this nature are made public information. The 
difficulties associated with determining exposure are exacerbated by the large 
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number of products on the market, the large quantities used, the number of 
possible exposure pathways and events, the seasonality of use, and the global 
distribution of many of the products. Persistence and long range atmospheric 
and aquatic transport of exported, banned/restricted/unregistered pesticides 
also contribute to the difficulty of assessing hazard. 

In essence, the companies that manufacture and defend the use 
of pesticides decry epidemiological studies done on mice and rats as 
inconclusive, but will not disclose production and use data that 
would allow scientists to better evaluate the actual effect exposure 
to these chemicals is having on human populations because it is 
“confidential business information.” Nevertheless, we do know that 
farmers who use herbicides have six times greater risk of contract- 
ing certain types of cancer, and that children in homes that use pes- 
ticides have a seven times greater chance of contracting some form 
of leukemia. 

Because industry insists that poisonous compounds are economi- 
cally vital, it compares the “need” for toxins with the “cost” of the 
estimated number of fatal forms of cancer that wdl result from human 
exposure. Companies claim that the cost of saving lives has become 
prohibitive. A study completed in 1991 by the Office of Management 
and Budget attempted to estimate the cost of preventing the prema- 
ture deaths that are attributable to present restrictions. Although the 
study was subjective and impossible to veri@ by its nature, it provided 
insight into how the argument has progressed between those who 
would ban toxins and those who believe their presence is acceptable. 
For example, the cost of drinking water standards controlling tri- 
halomethane levels is $200,000 for every premature death averted. 
Benzene exposure limits for workers cost $8.9 million per death 
avoided. Arsenic exposure limits cost $106.9 million per premature 
death prevented. The debate has been further complicated by recent 
studies that demonstrate that the rat and mice studies used to deter- 
mine tolerances may not accurately predict the effects of certain toxins 
in the human population. 

These arguments present a truth and a fiction. The truth is that 
present regulatory standards and methods are an expensive hornet’s 
nest of problems that cannot be solved by additional regulations, stud- 
ies, and money. Business would assert that the problem is with the reg- 
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ulations. Environmentalists would counter that industry has brought 
these woes upon itself. Either way, the proliferation of man-made 
compounds being introduced into the world is far greater than the 
rate and capacity at which they can be researched or understood. The 
fiction is that since we do not know the actual tolerances wherein 
these compounds pose a threat to human existence, and since eco- 
nomic calculations show that many of the regulations are expensive 
when measured in terms of premature deaths averted, we should relax 
a regulatory policy that almost everyone concedes works badly 

The underlying assumption is that we will continue to need 
increasing amounts and different types of poisonous chemicals in 
order to live in a “healthy” and civilized world, a belief whose ironies 
are rarely addressed by industry. But it is industry and its particular 
technologies that require more toxins, not human beings or wildlife. 
The idea that we can “manage” our increasingly toxic environment 
through the careful marshaling of even more toxins by using statistics, 
inspectors, and gas chromatography is both chilling and arrogant. 
What science on both sides of the issue reveals is that we still do not 
know the answer to the critical question: How much man-made 
toxin can the human body tolerate before mortality, disease, behavior, 
and genetics are affected? The way industry poses the question is 
upside down and backwards. Rather than trying to see how much 
poison we can absorb before the cost of a premature death exceeds $1 
million or $5 million dollars per person, we should be questioning 
why we aren’t rethinlung our industrial systems of production to 
minimize the amount of toxins required to provide citizens with 
decent and sustainable lives. A simple computer exercise calculating 
the number of potential synergistic and biologic interchanges 
involved with 5.8 billion people, millions of other species and the 
over 100,000 chemicals and toxins introduced into our environment 
tells us that it w d  take an astronomical amount of research to assess 
what exposures and problems we may have unleashed to date. It is 
not merely the environment that is being overwhelmed by toxins, it is 
our capacity to understand and study them. Any time a system creates 
by-products that harm rather than further life, it is a form of waste, 
and by definition, it is uneconomical. An enduring and true econ- 
omy does not create waste. 

Those who assert that we need to stoke the engine of industrial 
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growth in order to garner the resources to clean up our environment 
do not see that the industrial system itself is flawed in both its design 
and emphasis. If economic growth is founded on an ever-increasing 
reliance on chemicals, toxins, poisons, and energy by-products, then 
we wdl choke on the growth that is supposed to save us. The solution 
is not to put better filters on our eftluent pipes, or line the settling 
ponds with thcker plastic, or fire the incinerators fifty degrees hotter. 
We need a different kind of growth, one that reduces and changes the 
inputs of raw materials and energy, and simultaneously eliminates the 
outputs of waste. We will have environmental success as a nation when 
we have eliminated most if not all toxic substances. When planes still 
swoop down and aerial spray a field in order to kill a predator insect 
with pesticides, we are in the Dark Ages of commerce. Maybe one- 
thousandth of this aerial insecticide actually prevents the infestation. 
The balance goes into the leaves, into the soil, into the water, into all 
forms of wildlife, into ourselves. What is good for the balance sheet is 
wasteful of resources and harmful to life. 

One of Sweden’s leading cancer researchers addresses the problem 
of man-made toxins at the cellular level. Dr. Karl-Henrik KobPrt has 
been educating Swedish citizens and leaders for many years by creat- 
ing consensus on the root cause of environmental damage. His pro- 
cess, called the Natural Step, begins with cellular biology, because it is 
the basis for all life: “The cell is only concerned with the conditions 
necessary for sustaining and propagating life. It also reminds us that 
we are inescapably a pa’rt of nature: There is much less difference 
between the cell of a human and that of a plant than is commonly 
understood. And if we compare our cells with those of other animals, 
we must go to the molecular level in order to perceive the differences 
that do exist. The basic structures and functions of our bodies are 
nearly identical to those of eagles and seals, all the way down to the 
molecular level.” 

Not only are our bodies the creation of natural cells, but almost 
all of the resources we rely upon for our health and well-being are 
similarly derived. Robtrt’s point is that cells grew and evolved over 
bdlions of years through self-sustaining cycles wherein all waste was 
constantly cycled back to other forms of life. Indeed, cyclical biologi- 
cal activity can be the only source of life because all linear systems 
are, by fbnction and definition, limited and short-lived. Whenever we 
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introduce synthetic toxins into the biological process, regardless of the 
intent or original application, we are changing a cyclical process to a 
linear one. It doesn’t matter if dried squid or moldy peanuts cause 
esophageal cancer in laboratory mice, because nature’s toxins-and 
there are many of them-have evolved over millennia as a part of 
complex, cyclical, life-giving cycles. Even if we imperfectly under- 
stand their purpose, in nature these compounds do not break the 
cyclical pattern of growth and evolution. Our man-made poisons, 
toxins, and chemical wastes have no such history. Not only are they 
“new” to biology, but “life” has no place to put them. They cannot 
be taken up and incorporated by the normal metabolic processes of 
cellular life. 

Robtrt’s approach is an attempt to sidestep the endless question 
about how much a given toxin wdl be how poisonous to which ani- 
mal over what time span. Because of their need for a precise method- 
ology, scientists will never agree about broad toxicological questions, 
which involve too many variables, too many unknowns, too many div 
ciplines. Because of my interests, I receive catalogs from specialty pub- 
lishers advertising their latest offerings: Advances in Health Risk Assess- 
ment for Systemic Toxicants and Chemical Mixtures, or Renal Efects of‘ 
Petroleum Hydrocarbons, or Mammalian Cell Transfarmation by Chemical 
Carcinogens. There are thousands of these dense, cautious volumes of 
research. Robirt looks at the debate that gives rise to such material 
and sees it as discussions over dead leaves on a tree. Rather than look- 
ing at the branches, trunk, roots, and soil, we are picking over each 
leaf in an attempt to trace down the cause of its demise. Rather than 
posing specific questions about the ultimate effect of a given mutagen 
or carcinogen, Robirt uses the Natural Step to ask systemic questions 
that are not only easier to respond to, but that elicit surprisingly con- 
sensual agreement, from Greenpeace and unions to industry and reli- 
gion. For example, in the case of dioxin or any persistent toxin, 
RobZrt believes there are six questions to be asked: Is dioxin natural? 
No. Is dioxin stable? Yes. Does it degrade into harmless substances? No. Does 
it accumulate in bodily tissues? Yes. Is it possible to predict the acceptable toler- 
ances? No. Can we continue to place dioxin into the environment? No, not if 
we want to survive. 

In his address to the World Economic Forum in 1992, Vaclav 
Havel, then President of Czechoslovakia, spoke to the frustration felt 
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by many trying to grapple with the problems of social and biological 
degradation: 

We all know civilization is in danger. The population explosion and the 
greenhouse effect, holes in the ozone and AIDS, the threat of nuclear terror- 
ism and the dramatically widening gap between the rich north and the poor 
south, the danger of famine, the depletion of the biosphere and the mineral 
resources of the planet, the expansion of commercial television culture and 
the growing threat of regional wars-all these, combined with thousands of 
other factors, represent a general threat to mankind. The large paradox at the 
moment is that man-a great collector of information-is well aware of all 
this, yet is absolutely incapable of dealing with the danger. Traditional sci- 
ence, with its usual coolness, can describe the different ways we might 
destroy ourselves, but it cannot offer us truly effective and practicable instruc- 
tions on how to avert them. There is too much to know; the information is 
muddled or poorly organized; these processes can no longer be Mly grasped 
and understood, let alone contained or halted. 

The Natural Step is trying to achieve a level of discourse that 
arrives at truths that are valid for everyone so that viable policy and 
action can result, policy and action that can be almost universally sup- 
ported and embraced. But how do we then move ahead to create a 
commercial system that is based on natural principles? How can we 
create a society and culture that support the prohund and lengthy 
transition from an industrial to a restorative society? Business requires 
more than criticism. It needs a plan, a vision, a basis-a broad social 
mandate that will turn it away from the linear, addictive, short-term 
economic activities in which it is enmeshed and trapped. 

The transition from immature to mature ecosystems is called eco- 
logical succession. What we must now create is commercial succes- 
sion. Rather than argue about where to put our wastes, who will pay 
for it, and how long it will be before toxins leak into the groundwater, 
we should be trying to design systems that are elegantly imitative of 
climax ecosystems found in nature. Companies must re-envision and 
re-imagine themselves as cyclical corporations, whose products either 
literally disappear into harmless components, or whose products are so 
specific and targeted to a specific hnction that there is no spillover 
effect, no waste, no random molecules dancing in the cells of wildlife, 
in other words, no forms of life must be adversely affected. If Dow, 
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Ciba-Geigy, and Henckel think they are in the synthetic chemical 
production business, and cannot change this belief, they and we are in 
trouble. If they believe they are in business to serve people, to help 
solve problems, to use and employ the ingenuity of their workers to 
improve the lives of people around them by learning from the nature 
that gives us life, we have a chance. 



4 

Parking Lots 
and Potato Heads 

fi-iend recently said that running a business with a conscience is like 
Adr iving with the brakes on. I suspect that he was referring to a state 
where he became aware that business, culture, and the biosphere are 
inseparable and whole. Today, however, it satisfies corporate America 
that ecosystem health can be defined separately from business and jobs. 
I don’t mean to imply that business acts without principles. But sooner 
or later, we must recognize that despite the protestations of industry, it 
is completely lacking in ecological principles, and that what is good 
for business is almost always bad for nature. However formal and reso- 
lute the corporate principles of honesty and fair dealing, once one 
understands the chasm between how we act in our corporate life and 
what is happening to natural life, commerce is revealed for what it is: a 
system of production and distribution that left biological life out of its 
equation. 

Business is such an efficient form of human endeavor, with so 
many positive attributes, that it is difficult to comprehend how it has 
become so destructive-how, in effect, it has written an unnatural his- 
tory of the world. It is not enough to say that business should be more 
ethical, or that we should use recycled materials and encourage van- 
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pooling. What is required is a total redesign of what it means to be in 
business at the latter stages of the twentieth century, when science can 
tell us clearly and without doubt that our present course of action is 
extinguishing life on earth. 

If this book has one main purpose, it is to imagine and describe 
the ways business can act that are restorative to society and the envi- 
ronment. Restoration is not a business term. But then, neither is 
degradation. Restore has many definitions, all with one theme. The 
act of restoration involves recognizing that something has been lost, 
used up, or removed. To restore is to bring back or return something 
to its original state. This can involve rebuilding, repairing, removing 
corruptions and mistakes; it allows for the idea of bringing a person or 
place or group back to health and equilibrium; it can mean returning 
something that originally belonged to someone else, whether it is 
returning lands taken from other cultures, or dignity stolen by bureau- 
cratic regulations and officialdom; it encompasses the idea of reviving 
and rejuvenating connections, relationships, and responsibdities. 
Honor can even be retrieved. It can be as simple as replacing what has 
aged and died away. Above all, it means to heal, to make whole, to 
reweave broken strands and threads into a social fabric that honors and 
nurtures life around it. To restore is to make something well again. It 
is mending the world. People have to believe there wdl be a hture in 
order to look forward. 

To live in that future, we require a design. To pay the bdls from 
the past, we need a means. To act we need a way to serve. For those 
who say that times are tough, that we can ill afford sweeping changes 
because the existing system is already broke or hobbled, consider that 
the U.S. and the former U.S.S.R. spent over $10 trdlion on the Cold 
War, enough money to replace the entire infrastructure of the world, 
every school, every hospital, every roadway, building, and farm. In 
other words, we bought and sold the whole world in order to defeat a 
political movement. To now assert that we don’t have the resources to 
build a restorative economy is ironic, since the threats we face today 
are actually happening, whereas the threats of the post-war nuclear 
stand-off were about the possibility of destruction. 

Aristotle made a key dstinction on this issue over two thousand 
years ago. The philosopher of scientific categorization and observation 
distinguished “oikonomia” from “chrematistics.” In For the Common 
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Good, John Cobb and Herman Daly explain: “Oikonomia, of course, is 
the root from which our word ‘economics’ derives. Chrematistics is a 
word that these days is found mainly in unabridged dictionaries. It can 
be defined as the branch of political economy relating to the manipu- 
lation of property and wealth so as to maximize short-term monetary 
exchange value to the owner. Oikonomia, by contrast, is the manage- 
ment of the household so as to increase its value to all members of the 
household over the long run. If we expand the scope of household to 
include the larger community of the land, of shared values, resources, 
biomes, institutions, language, and history, then we have a good defi- 
nition of ‘economics for community”’ 

Despite our use of the word “economy” industrial societies cur- 
rently practice chrematistics, without understanding what it means to 
manage our household. People want things to change. Most business- 
people want to act in responsible ways. Employees want to experience 
self-worth, security, and meaning in their work. The citizens of unde- 
veloped countries want to feel honored and respected, to be treated 
with &pity, and to improve their lives. What we have instead is sys- 
tematic industrial malfunction abetted by theoretical apologies offered 
by academicians, few of whom have stood in the desolation of a desert- 
ified ex-forest, few of whom have run a business, met a payroll, or 
tried to apply their own theories to everyday life. This massive failure 
of a supposed science was attacked most pointedly by Nobel Prize- 
winning economist Wassily Leontief, who once analyzed the contents 
of the American Economic Review and found that only 1 percent of the 
articles represented studies based on data the author participated in 
gathering. Half of the studies were mathematical models based on no 
data whatsoever. In another journal, Science, Leontief wrote, “Year 
after year economic theorists continue to produce scores of mathemat- 
ical models and to explore in great detail their formal properties; and 
the econometricians fit algebraic functions of all possible shapes to 
essentially the same sets of data without being able to advance, in any 
perceptible way, a systemic understandmg of the structure and the 
operations of a real economic system.” 

We have received a nearly unpayable bdl from the industrial world 
for its past and ongoing excesses. But economy as we know it is not 
an inevitable form, growth does not necessarily mean more waste, 
prosperity does not have to be described by kilowatts used, autos pro- 
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duced, hamburgers fhpped and consumed. Value is what we ascribe. 
Prosperity is what we make it to be. So what wdl it be? 

To answer this question wisely, we must forget the standard eco- 
nomic indices and reconsider everything we make and how we make 
it. We often hear about business “standards” and “principles,” but per- 
haps a better idea for the restorative economy is practices. I am drawn 
to the word not only for its “practical” sense, but because it implies 
that there is somethmg to be learned, and that through consistent and 
applied practice, one improves one’s abhty, gets better at a slull, strives 
for understanding. “Practice” seems a more humble word than “prin- 
ciple,” a word behind which it is easy to hde, and which often leads 
to some sort of failure. You can betray a principle, but you can always 
keep on practicing. 

And businesses need a lot of practice. They have a long way to go 
before they become organizations that truly contribute to both the 
environment and society. I say that not to condemn, but in the spirit 
of realism. To move ahead to a restorative economy, the industrial cor- 
porations of the world must change to meet the world’s needs, not the 
other way around. In this chapter and one that follows, I address spe- 
cific means of restoration to large corporations, but small businesses 
are not exempted from responsibhty or change. Small companies must 
pay careful attention to larger corporations, if for no other reason than 
that they often tend to become their homunculi, parroting and striv- 
ing to take on the behavior of their larger cousins as soon as they can 
afFord it. The seeds of corporate dysfunction reside in the nature of 
business, not in the size of the enterprise. 

Many individuals and companies, including most large corpora- 
tions, have already come to the conclusion that they must clean up 
and change. The archetype of industrial hygiene in this country is the 
3M Company. In 1975, Joseph Ling, head of 3M’s environmental 
department, developed a program called Pollution Prevention Pays 
(3P), the first integrated, intracompany approach to designing out pol- 
lution from manufacturing processes. The plan created incentives for 
the technical staff to mod@ product manufacturing methods so as to 
prevent hazardous and toxic waste, and to reduce costs. By reformulat- 
ing products, changing processes, redesigning equipment, and recover- 
ing waste for reuse or recycling, 3M has been able to save $537 rml- 
lion. During the fifteen-year period, it reduced its air pollution by 
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120,000 tons, its wastewater by 1 bf ion gallons, its solid waste by 
410,000 tons. Over 3,000 separate initiatives have contributed to the 
cause, and the key to the whole enterprise was a strong mandate from 
the top management of the corporation, linked with on-going support 
and assistance to line employees. In 1986, 3M expanded the scope of 
the program with a goal to eluninate 90 percent of all emissions by the 
end of the decade, and to acheve zero emissions sometime after. Now 
known as 3P Plus, the plan requires the incorporation of environmental 
issues on all levels of business planning and is used as a factor in 
employee performance reviews. The 3M program is an example of 
making money from preventing waste, which for most companies is the 
tirst step to becoming more socially and environmentally responsible. 

One of the most comprehensive proposals toward sustainable 
industrial methods is being called “industrial ecology.” The term was 
first coined by Robert Frosch and Nicholas Gallopoulos in 1989 in a 
Scient@ American piece entitled “Strategies for Manufacturing.” Rec- 
ognizing that industrial processes that harm and waste are, by defini- 
tion, less economic and therefore more costly in the long run, compa- 
nies and industries are trying to dovetad their material and waste 
flows, attempting to eliminate pollution by tailoring manufacturing 
by-products so that they become the raw materials of subsequent pro- 
cesses. This philosophy goes well beyond the hygiene of curtailing 
waste; it entails using waste so that it is no longer waste at all. Not 
only does this prevent material from entering the wastestream, it gar- 
ners sales and therefore income for what was once an expense. 

Industry has a natural prejuhce against environmentahsm because 
it seems to prevent activity, to slow down innovation, and to restrict 
growth. Businesses see themselves as problem-solving institutions, or, 
in the words of Hardm Tibbs, a pioneer in the concept of industrial 
ecology, “essentially optimistic and forward looking, with a preference 
to action and a wihngness to accept measured risk.” They are also cre- 
ative and independent, with a strong bias to objectivity, technology, 
and measurable standards. Industrial ecology provides a positive means 
for corporations to address environmental needs while also worlung 
within their own natural predilections. The proponents of industrial 
ecology argue that this nascent but increasingly popular idea offers the 
most reahstic means for corporations to change. 

It is important to note that there are assumptions within industrial 
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ecology that run counter to what some economists and biologists 
believe. For example, industrial ecology implies that resource shortages 
may have technological fixes, such as biotechnology, or that degraded 
ecosystems-soil, oceans, forests-can be restored through market 
mechanisms to former levels of -activity, while the world economy 
continues to grow. Ecologists aware of the extent of worldwide degra- 
dation would call that optimistic. Yet, industrial ecology provides for 
the first time a large-scale, integrated management tool that designs 
industrial infrastructures “as if they were a series of interlocking, artifi- 
cial ecosystems interfacing with the natural global ecosystem.” For the 
first time, industry is going beyond life-cycle analysis methodology 
and applying the concept of an ecosystem to the whole of an indus- 
trial operation, linking the “metabolism” of one company with that of 
others. 

A prototype of industrial ecology and cooperation is in place right 
now in Kalundborg, Denmark. In Kalundborg, a coal-fired power plant, 
an oil refinery, a pharmaceutical company specializing in biotechnology, 
a sheetrock plant, concrete producers, a producer of s&ric acid, the 
municipal heating authority, a fish farm, some greenhouses, local 
farms, and other enterprises work cooperatively together. The Asnaes 
Power Plant started t h s  process off in the 1980s by recycling its waste 
heat in the form of steam. It had formerly condensed the steam and 
returned it as water to a nearby fjord; now it sends the steam dxectly 
to the Statoil refinery and the Novo Nordisk pharmaceutical company. 
It also provides surplus heat to greenhouses, a fish farm owned by the 
utility, and the residents of the local town, allowing 3,500 oil-burning 
heating systems to be shut off. 

The Statoil refinery produces surplus gas, which was not used 
prior to 1991 because it contained excessive amounts of sulfur. The 
refinery installed a process to remove the sulfur, so that a cleaner- 
burning gas is sold to Gyproc, the sheetrock factory, as well as to the 
coal-fired uthty (saving 30,000 tons of coal); the sulfiur that is being 
retrieved is sold to Kemira, a chemical company. The process that 
removes the sulfur in the smokestacks of the Asnaes Power Plant also 
yields calcium sulfate, which they will be sehng to Gyproc as a substi- 
tute for mined gypsum. The fly ash from coal generation is used in 
road construction and concrete production. Waste heat fiom the refin- 
ery is used to warm the waters of a fish farm that produces 200 tons of 
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turbot and trout sold into the French market, while its fish sludge goes 
to local farmers as fertilizers. Meanwhile, Novo Nordisk has devel- 
oped a process to make the sludge generated in its fermentation pro- 
cess useful for local farmers through the addition of chalk-lime and 
processing at 90°C for an hour to kill any remaining microorganisms. 

This synergy is remarkable because it happened “spontaneously,” 
without governmental regulation or law as the prime motivating fac- 
tor, and because some of the relationships between outputs and inputs 
were serendipitous or unplanned at the outset. Hardin Tibbs writes: 

It is significant that none of the examples of cooperation at Kalundborg was 
specifically required by regulation, and that each exchange or trade is negoti- 
ated independently. Some were based strictly on price, while others were 
based on the installation of infrastructure by one party in exchange for a 
good price offered by the other. In some cases mandated cleanliness levels, 
such as the requirement for reduced nitrogen in waste water, or the removal 
of sulfur from flue gas, have permitted or stimulated reuse of wastes, and have 
certainly contributed to a climate in which such cooperation becomes feasi- 
ble. The earliest deals were purely economic, but more recent initiatives have 
been made for largely environmental reasons and it has been found that these 
can be made to pay, too. 

Geographical proximity of the industries was critical to some of 
the exchanges (heat, water, steam), but fly ash is exported out of the 
area. While the success of 3M in preventing waste speaks to what a 
company can accomplish “in-house” and with no great sacrifices, the 
Kalundborg success speaks to the wealth of exchanges that are possible 
between industries, without design or preplanning. Imagine what a 
team of designers could come up with if they were to start fiom 
scratch, locating and specifiing industries and factories that had 
potentially synergistic and symbiotic relationships. 

Tibbs’s view of industrial ecology, however, goes far beyond the 
mere complementary siting and interaction of industrial processes. 
Besides adjusting the internal metabolism of industry to minimize the 
input of energy and the output of waste, Tibbs proposes that industrial 
ecology recahbrate its inputs and outputs to adapt to the carrying 
capacity of the environment, the first time in the history of industrial- 
ism that such a sensible and reasonable recommendation has been 
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made. To accomplish this, industrial design would emphasize “dema- 
terialization,” using less material per unit of output; improving indus- 
trial processes and materials employed to minimize inputs; and a 
large-scale shift away from carbon-based fuels to hydrogen fuel, an 
evolution already under way that is referred to as “decarbonization.” 

Dematerialization of the economy has roots in Buckminster 
Fuller’s vision of a material civilization that would “ephemeralize” 
through design and use of increasingly lightweight materials, the appli- 
cation to product design of his “more is less” principle. Look at every 
durable good that you presently own and use-the refrigerator, the 
television, the car, even the house-and then remember what the 
same product was like ten, twenty, or forty years ago. In most cases, it 
weighed more, used more material, and employed greater amounts of 
embedded energy in its manufacture. For example, in 1915, the U.S. 
used .95 tons of.petroleum to produce $1,000 (in constant dollars) of 
Gross National Product. Today, that figure is closer to .40 tons per 
$1,000. Similarly, cars weighed 20 percent less in 1985 than they did 
in 1975. Between the years 1972 and 1982, redesign of American cars 
resulted in annual savings of 250 million tons of steel, rubber, plastic, 
aluminum, iron, zinc, lead, copper, and glass. Ephemeralization and 
dematerialization are only positive qualities, however, when they are 
the result of good design. Houses in South Miami that were made of 
lightweight, composite materials were destroyed by Hurricane 
Andrew in 1992. Those structures were neither built to code nor 
designed for the winds that accompanied Andrew. 

Ten years ago, I wrote in The Next Economy that dematerializa- 
tion had already been established as a permanent feature of the eco- 
nomic development because of rising resources prices, particularly 
energy. 

During the growth of the [industrial] economy, we used continually more 
energy to run our economy and produce our goods. Since using more 
energy, whether directly or indirectly, makes goods more expensive and 
therefore less available, we will have to use less energy to produce the same 
or better goods if we are to maintain our standard of living .... What the 
economy and the greater environment are telling us is to move to a more 
evolved economic structure. In the “next economy,” virtually every product, 
process, and service will be completely redesigned and newly constituted.. . . 
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To do this, the amount of information per unit of production must increase 
correspondingly. Remember that we are defining information here as design, 
utility, and durability, or to put it another way, the application of the knowl- 
edge of how to best make or accomplish something ... to make a better 
product, using fewer resources as well as less energy and work . . . Whatever 
methods of improvement are chosen, the goal is the same: to produce more 
using less. 

Although the price of energy has fallen since then, the real cost in 
terms of the damage and long-term effects to the environment is con- 
tinuing to climb. 

Tibbs argues that in order for industrial ecology to become a real- 
ity, “it will certainly need to be backed up by innovative new policies 
that coherently ahgn financial, economic and regulatory score-keeping 
on an international basis.” There are currently two main proposals that 
are being tried out that ahgn environmental policy with governmental 
and business objectives. The first is the imposition of green or Pigo- 
vian taxes (named after economist Nicolas Pigou) on emissions, prod- 
ucts, or activities that are to be discouraged. This strategy is dscussed 
fully in later chapters. 

The second is the issuance of pollution permits, credm that are 
auctioned off or granted to industry that allow a given amount of 
atmospheric discharge per cre&t bought and sold. For example, in 
order to reduce sulfur dioxide emissions, one of the main causes of 
acid rain, from coal-fired utilities, the EPA is issuing vouchers to the 
110 dirtiest plants that will allow them to emit 2.5 pounds of sulfur 
&oxide per million Btus of heat generated. By January, 2001, the 
plants wdl only be allowed to emit one half the amount, regardless of 
new electrical demand or energy generation. The plan is to gradually 
reduce the number of permits issued, creating greater and higher price 
incentives for industries to reduce or eliminate their emissions over 
time. Since these credits would be tradeable, a market would be estab- 
lished giving the utilities the abdity to sell or lease the permits, allow- 
ing an overall self-regulatory approach within the industry. Proponents 
of tradeable pollution permits would like to institute them on a world- 
wide basis, assigning each nation an allocation of emissions, including 
those of carbon dioxide. New power plants coming on line would be 
designed to reduce emissions, allowing them to sell their permits to 
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older plants in other countries, in effect reducing the costs of estab- 
lishing a more environmentally sound infiastructure. 

The problem with pollution permits is that they do just that- 
permit pollution. Illinois Power Company, which had been building a 
$350 million scrubber to remove sulfur dioxide at its plant, has 
decided to scrap the scrubber and buy pollution permits instead. In 
fact, it was practically forced to because a state law requires the utility 
to meet emission standards in the least expensive manner possible. By 
purchasing pollution credits, it can save $250 million over a 20-year 
period, and continue to buy high-sulfur coal from Illinois. 

At this writing, the United States is just reaching the twentieth 
anniversary of the “energy crisis” of 1973-1974. It was abundantly 
evident then and in the two decades since that the industrial world 
needed to thoroughly reexamine its dependence on energy, imported 
oil particularly, and that we in America required a national energy 
policy that had, at the very minimum, a vision of future energy strate- 
gies. During those twenty years, other economies, most notably the 
Japanese, radically redesigned their industrial systems to reduce their 
need for energy, while in the United States, although some progress 
was made, proposals to establish energy self-sufficiency and conserva- 
tion were derided, opposed, fought, and derailed by industry, at nearly 
every opportunity. In other words, American business did not show 
leadership and vision. In 1993, when the first suggestions of an energy 
tax were proposed in the form of a Btu tax, companies in the 
petroleum, chemical, and manufacturing industries almost without 
exception lined up against it. 

Energy is a critical component of a comprehensive environmental 
approach required by business. W e  Japanese industry has already 
completed through MITI (Ministry of International Trade and Indus- 
try) their hundred-year blueprint to become world leaders in all 
aspects of environmental business, Mobil Oil is running op-ed adver- 
tisements in the New York Times chastising the government about 
energy taxes. The question stands: How and when wdl business rise 
up and accept its responsibility for both the degradation of the envi- 
ronment and the potential for its restoration? Industrial ecology, as 
presently envisioned, does not call for any changes in how we live, and 
thus, if adopted in principle, may inadvertently serve as a long-term 
smokescreen for business as usual. That wouldn’t be all bad if behind 
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the screen a sustainable economy were being constructed. But if the 
drawdown of our global resources is proceedmg at an exponential rate 
whde industry is changing at an arithmetic rate, it will be a case of too 
little, too late. 

A fundamental proposal for industrial reorganization and waste 
management comes from Dr. Michael Braungart and Justus Englefried 
of the Environmental Protection Encouragement Agency (EPEA) in 
Hamburg, Germany. By proposing an $intelligent produc 
Braungart and Englefried propose bypassing waste management alto- 
gether by &ng the source of the problem. Their concept of a com- 
pletely cyclical economy goes further than industrial ecology in that it 
eliminates waste altogether. Braungart and Englefried divide products 
into three categories: gonsumabbs, products of s e d e ,  and unsaleables. 
Under their proposal, almost everything industry produces would 
eventually fall under one of the first two classifications. 

Consumables are products that are used and consumed, usually 
only once, and then become waste of one sort or another. In order for 
a product to qualiG as a consumptive product, its waste must be 
wholly biodegradable, capable of transforming itself into food for 
another organism with no toxic residue that would cause harm or be 
accumulative. In essence, it would have to be capable of turning back 
into dxt, with no h a r d 1  intermediary process inherent in its decom- 
position. Most food falls into this category, although food tainted with 
persistent pesticides does not. Many products that do not currently fall 
into this category could. For example, most clothing contains a num- 
ber of chemicals as well as certain metals. Silk blouses and ties are 
impregnated with zinc and tin to give them their “hand,” the heavy 
draping that gives people the impression they are getting a more valu- 
able fabric. Shoe leather is tanned with chromium and contains toxic 
dyestuffs. Although shoes are technically a toxic waste as presently 
manufactured, there is no reason that they and other apparel could not 
be made so that when they are ultimately discarded, they could break 
down into food for other organisms. (The idea of degradable products 
has been around for some time. During the Depression, a Farm 
Chemurgic Council, includmg members Henry Ford and George 
Washington Carver, tried to apply farm products to industrial uses. In 
1941, Ford designed a prototype car which had a body made of soy- 
bean plastic, was powered by ethanol, and ran on tires made from 
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goldenrod. Confident that oil prices would rise after the war, Ford 
believed that we would soon be “growing” our cars.) 

Products of service are primarily what we call durables, although 
they also include non-durables such as packaging. What we want from 
these products is not ownership per se, but the service the product 
provides: transportation from our car, cold beer from the refrigerator, 
news or entertainment from the television. Under the intelligent 
product system, these products would not be sold, but would be 
licensed to the purchaser, with ownership retained by the manufacturer. 
When you bought a refrigerator, a VCR, or car, you would buy the 
license to use and operate it. The license would be transferable, so that 
if you wanted to give or sell it to a friend, you could. But the product 
could not be thrown away or disposed of. It must be returned by the 
final user, or in the case of large appliances, picked up by the manu- 
facturer or retailer. Retaders of consumer products would become 
“de-shopping’’ centers where we would drop off the products we no 
longer needed and obtain newer ones. At present, most of these types 
of products are not recycled at all, but rather are down-cycled, 
reduced to scrap, melted down to yield paper, glass, aluminum, and 
plastic. In an intelligent product system, products of service would be 
designed for complete and easy disassembly for reuse, remanufacture, 
or reclaiming. When you buy a television today you are purchasing 
some 4,000 chemicals, 500 to 600 grams of lead, and an explosive vac- 
uum tube. There is no safe place to dispose of a television. If you 
transport twenty televisions in a truck, you are technically required to 
be licensed by the EPA as a toxic waste hauler. A television is not 
toxic waste, however, if you return it to Sony to be assembled into 
another television. In the intelligent product system, those are the 
only options because, like individuals, manufacturers cannot dispose of 
their “waste” products. 

Under the “products of service” concept, manufacturers would 
view both the materials and the methods of production in an entirely 
new way, since they would always have to imagine how they would 
reuse and reclaim the product upon its return. Ths calls for entirely 
novel principles of design that mimic what nature tells us: waste equals 
food. Instead of thinking of the value of the product only as it goes 
out the door, the manufacturer has to consider its value when it comes 
back in the door. This plan favors those companies and designs that 

. 
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most elegantly employ materials and components in ways that they 
can be most efficiently rearranged, changed, reused, or reclaimed. 

A certain amount of embedded energy is required to manufacture 
every product. By careful design and construction, much of that 
energy can be saved. Today, every time we make a TV or car, we liter- 
ally go back to the well-the oil well-and start over. Under the 
intelligent products concept, our products of service are created and 
recreated in increments that extend their life far into the future. It 
does not obviate changes in technology, but it does require technology 
to weigh carefully the comparative advantages of a new feature against 
the energy and material demands that would result from reusing and 
reclaiming materials. By designing products so that they can be disas- 
sembled and remanufactured, we will require more labor, a cost that 
will ultimately be paid for by using less waste and energy. This is one 
example of how, in the restorative economy, productivity can go down, 
employment up, and profits increase. I don’t think there is any ques- 
tion that, if we imitate natural systems in our economy, we will create 
more well-paying jobs for people. And manufacturers themselves d 
benefit from customer loyalty, since people turning in “old” products 
may develop product loyalty. 

Finally, there are what Braungart and Englefried call unsaleable 
products: toxic chemicals, ramation, PCBs, heavy metals, and the like. 
There is no “cycle” to these products within the environment, no 
continuous or cyclical process into which they can be integrated that 
d not cause harm. An intelligent product system works toward 
designing unsaleables out of consumables (i.e., using mercury hngi- 
cides on seeds), and, eventually, from all products of service. In the 
meantime, unsaleables must be gradually phased out and replaced, 
which means that safe and effective storage methods must be sought 
out and created. Braungart and Englefried propose that unsaleables be 
stored in what they call “parking lots,” sites that are owned by the state 
or other public authorities but that are then rented to the polluter. It 
has been demonstrated that the only way a toxic chemical can be 
stored so that it does not spontaneously combust or so that it cannot 
be released in gaseous form, is in a secure container as a liquid. With 
the exception of radioactive products, these conditions can be met for 
all toxic chemicals and waste products. Today, we have more chemicals 
to store than we know how to dispose of. Despite the fact that we 
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have not been able to create satisfactory methods of detoxifying and 
recycling these chemicals, we should not force ourselves to burn or 
disperse them for lack of a permanent solution. 

Under the parking lot concept, storage charges would be the 
responsibility of the manufacturer of the toxin, who would pay for the 
service in perpetuity, or until the industry or some other agency 
devised a safe method of detoxification. As a result, local communities 
would only have to deal with organic waste in their landfills. But the 
chief advantage of the parking lot is that it ties the manufacturer to the 
waste. As storage costs rise, strict enforcement of the “polluter pays” 
principle gives industry incentives to devise alternatives to the use of 
these chemicals in the first place, and to devise new technologies for 
the detoxification of what they have already made. 

The parlung lot concept could be extended through the use of 
molecular markers. Selected chemicals-those that are persistent, bio- 
accumulative, and toxic-would be required to be molecularly tagged 
so that they could be identified by the manufacturer that produced 
them. While companies could continue to make these products, they 
would be responsible for them in perpetuity. Thus, if toxins show up 
in habitats they do not belong to or were not used in, it would be the 
responsibility of the maker to retrieve them. If my well water became 
contaminated with organochlorines from Occidental Petroleum, it 
would be their problem, not just mine. Our current system is based on 
the fascinating reversal of responsibility and accountabihty. If my dog 
gets loose and bites someone, I have to pay, but if a corporation’s 
chemicals get loose and poison groundwater, rivers, fish, and ulti- 
mately humans, it is we, the victims, who pay. Rockwell International 
was charged by the government with intentionally polluting Rocky 
Flats, Colorado, with plutonium wastes. While the company was fined 
$18.5 million, a fraction of the money that wdl be required to clean 
up the site, the company was given “performance bonuses” by the 
Department of Energy during the last three years it ran the plant total- 
ing $22.6 d o n .  

The concept of lifelong “ownership” was broached in March 
1993, when the town of Sanger, California, won a $15 million settle- 
ment from three chemical companies, Dow Chemical Co., Shell Oil 
Co., and Occidental Chemical Corp., for DBCP contamination of its 
drinking water wells. Although the pesticide DBCP (dibromochloro- 
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propane), used for lulling nematodes, was banned in 1977, it has con- 
tinued to migrate through the sandy soils into the aquifers in the San 
Joaquin Valley. Because the chemical is known to cause sterihty and 
cancer (1,000 workers in Honduras became permanently sterile due to 
DBCP contamination in banana plantations), the city of Sanger 
wanted to recover the money it would need to clean its water supply 
for public consumption. This was the first time that a chemical com- 
pany had been held responsible for contamination caused by “normal” 
farming practices, a legal precedent that essentially established ongoing 
responsibility for the effects of a toxin even when used as prescribed. 

In today’s industrial economy, standard thinlung is cradle-to-grave: 
Companies who make chemicals should work with end-users so that 
wastes are properly and safely disposed of. This methodology is an 
improvement over the “no-deposit, no return” mentality that pre- 
ceded it, but it remains, in essence, a license for industry to persist in 
manufacturing toxins. In addition, the “final” disposal solutions avail- 
able today are unacceptable-all of them-incluchng deep-well injec- 
tion, incineration, and fly-ash storage. Today, when many people’s 
bodies in industrial nations are, technically speaking, too toxic to be 
placed in landfills, it is time to establish a pathway to eliminate the 
poisons, a chain of actions and consequences that energizes business, 
that stimulates innovation, that preserves employment, and restores the 
environment. A cyclical, restorative economy thinks cradle-to-cradle, 
so that every product or by-product is imagined in its subsequent 
forms even before it is made. Designers must factor in the future util- 
ity of a product, and the avoidance of waste, from its inception. 

If this proposal sounds radical, it is, because it gets down to the 
root causes of pollution and toxicity. Responsibility belongs to the 
maker, not merely the user, and certainly not with the victim. In 
the linear, non-cyclical system of today, responsibility is blurred or 
in some cases nonexistent. By placing both the responsibility and 
the cost of mitigation with the originator of the problem, vast and 
compelling incentives are created for companies to redesign, even 
reimagine, their business and processes. 

In the United States, there are proposals afoot that would radically 
redefine the issue of responsibdity for waste. As most Americans know, 
the careful sorting and curbing of household trash is, if not pleasur- 
able, at least satisfymg, in that one does his small part for the environ- 
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ment. The problem is that as recycling programs have accelerated and 
grown, they have burdened municipahties with their high costs, and 
monies that could be used for schools or hospitals are being diverted 
to collect and sort empty Pepsi cans, unwanted junk mail, and news- 
papers. Because the United States does not have a severance tax on 
virgin resources, the price for recyclables does not cover the cost of 
collection. Under legislation that is being considered by Senator Max 
Baucus of Montana, head of the Senate Environment and Public 
Works Committee, producers and makers of packaging, printed mate- 
rial and advertising circulars would be forced to absorb some or per- 
haps all of the cost of collection and recycling. According to Baucus, 
“Anyone who sells a product should also be responsible for the prod- 
uct when it becomes waste.” 

In the German auto industry, BMW has built a pilot dsassembly 
plant to recycle its older cars. Newer models are being designed with 
dsassembly in mind. Parts are bar-coded to identifj type of materials 
and instructions on reuse; the number of dfferent types of plastics are 
reduced so they can be melted down and reused for a number of 
applications; the number of component materials is being reduced, 
and design modifications hope to yield 100 percent reusability. Ger- 
man and Japanese drivers have an additional incentive to scrap and 
recycle their own cars: Tipping fees at their landfills average $300 to 
$400 per ton, as compared to America’s $20 to $30 per ton. 

In Japan, legislation requires that eventually all manufacturers or 
durable goods label parts as to their recyclability, whle newly passed 
legislation in 1992 requires manufacturers to establish resource recov- 
ery centers. Now that the responsibility to reuse and reprocess materi- 
als is reverting to the manufacturer, Japanese companies are scrambling 
to redesign their products, buildmg in recycled materials, changing 
product and material composition, and designing for disassembly. Mat- 
sushita’s new washing machines can be completely &sassembled with a 
single screwdriver. 

The German and Japanese experiences prove the obvious: Qdy 
en the incentives to continue the manufacture of waste are 

removed, and only when the risks and costs far outweigh the gains and 
profits, will designers, engineers, chemists, and investors turn their 
attention to safer alternatives. We use wastehl methods today because 
they are the “cheapest” solution. The best way to &scover alternative 
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materials and technologies is to have a compelling economic reason to 
look for them. In a restorative economy, the least expensive means of 
manufacturing a product should also be the most environmentally 
benign and constructive means. Until this is so, there is an inherent 
design flaw in business: being “economic” and being sustainable 
remain in conflict and at odds. 





5 
Pigou’s Solution 

f the fiee market is so efficient, why, as it affects the environment, is I the overall economy so inefficient? The answer is simple: Markets 
are superb at setting prices, but incapable of recognizing costs. Today 
we have free markets that cause harm and suffering to both natural and 
human communities because the market does not reflect the true costs 
of products and services. The proposals outlined in this and in the pre- 
ceding chapter are all designed, in one way or another, to address this 
flaw in the free-market system as it is now constituted. 

Despite the endless arguments about the strengths and weaknesses 
of the free market, markets operate beneficially to humankmd only 
when they reflect real costs, and quite detrimentally when prices are 
artificially low, and falling. For example, the movement toward auto- 
mobile egciency that began in the energy shortages of 1973-1974 and 
that was extended in 1979-1980, was derailed in the 1980s as energy 
prices began to fall to their pre-embargo levels, when measured in con- 
stant dollars. With the United States paying $1 a gallon and the Euro- 
peans and the Japanese paying $3 to $5 a gallon for gasoline, the latter 
have far exceeded our fleet mdeage (the U.S. has the lowest of any 
country in the world) and they virtually dominate the high-mdeage 
segment of our car industry, with the Honda Accord traditionally being 



76 - THE ECOLOGY OF COMMERCE 

the No. 1 best-selling car in America (although the Ford Taurus won 
in 1992, thanks to last-minute hscounting). Further, industry in Japan 
and Germany runs at almost twice the energy efficiency of our own. 

Gasoline is cheap in the United States because its price does not 
reflect the cost of smog, acid rain, and their subsequent effects on 
health and the environment. Likewise, American food is the cheapest 
in the world, but the price does not reflect the fact that we have 
depleted the soil, reducing average topsoil from a depth of twenty-one 
to six inches over the past hundred years, contaminated our ground- 
water (farmers do not drink from wells in Iowa), and poisoned wildlife 
through the use of pesticides. When prices drop, effectively raising real 
income, people don’t need to think about waste, frugality, product life 
cycles, or product substitution. When prices rise, people have to 
reconsider usage patterns. This may be painful at first, but it generally 
results in innovation and creativity. 

Markets arise spontaneously, separate from philosophy or religion or 
political belief, as the perfect mechanism for fostering trade everywhere 
in the world. One of the reasons we like the term “market economy” is 
because we picture the agora, the market square, farmers and crahpeo- 
ple-the smells, scents, and tastes of the piazza and the souks and 
bazaars of ancient cultural history and tradition, where economic fair- 
ness and competition resulted in a vibrant, human atmosphere. The 
market is Pike Place in Seattle, Les Halles in Paris (before it was moved 
to the outskirts of the city), or the nearby farmer’s market. One of the 
favorite destinations of travelers is the local market. Whether in Bhutan 
or Belize, they are remarkably similar to each other and to the swap 
meet at the drive-in on Sundays. In the marketplace you can compare, 
see quickly what the competition is, taste a wedge of pear, smell a 
bunch of roses, drop an olive on your tongue, receive a baker’s dozen 
tiom the firmer h m  whom we’ve been buying tomatoes for many 
summers. Such pleasures are deeply embedded, richly satistjring, univer- 
sally observed. They also propose and enforce an honesty, or at least a 
rigorous pragmatism, on the part of all participants, sorting out fkaud 
and abuse, regulating supply, adjusting prices, improving quality, dis- 
tributing information as producers shop one another. When the 
romantic word “market” is appended to the technical term “economy,” 
we get the satisfjmg feeling that there are forces in the world that func- 
tion properly and effectively without government interference. 



PIGOU’S SOLUTION - 12 
It is &fficult to argue with markets; Marxism tried and fded.  

Although trading and markets are supremely non-ideological, they are 
also so e5cient that political systems have been built around the idea of 
unfettered markets, equating the rapid adaptabhty of the marketplace 
with a healthy polity. When someone questions whether the market 
economies guiding the modern corporate world are equitable or truly 
“efficient,” there arises a squall of indignant protest and angry rebuttals. 
The promise of the fi-ee market is enshrined worldwide as the direct 
route to wealth and riches. Jeremy Seabrook, in his book The Myth .f 
the Market, goes hrther by calling the market a spiritual cult. The mar- 
ket was the home of Ceres, the goddess of abundance and fertility, who 
ensured prosperity and health. The vibrancy and health of the market- 
place was providential, a gift from God and proof that he looked kindly 
upon the lives and work of a region; conversely, times of famine and 
drought were signs that God was punishing the faithless. 

Today, our emporia are in malls, downtowns, and shopping cen- 
ters, ever abundant with a cornucopia of goods from all over the 
world. We flock to them for orgies of spending and acquisition, sig- 
n&ng with our clothes, cars, and purchases how “blessed” we are. 
And now that the socialist economies are turning to fiee-market 
economies, the world worships together, speaks a common mercantile 
language, and shares a common destiny. But regardless of the piety, the 
warm associations, or the visionary attributes ascribed to the free mar- 
ket, we embrace it for one supremely important reason: It is better at 
creating wealth than any other system known. 

The concept of freedom is so vital to the American psyche that 
we often d l s m i s s  the missteps of corporations as aberrations. We know 
there can be greed, venality, and raw power at the heart of corporate 
America, but we hope that the equilibrating forces of the marketplace 
will sort out the winners and losers in such a way that our own free- 
doms are not impinged upon, and our own riches remain unscathed. 
The free market is our friend, guided by Adam Smith’s invisible hand 
and our own in such a way that our world evolves for the best. 
Because the market seems so beneficial in its plenitude, we persist in 
believing that corporations can be humbled by the marketplace, 
despite their Overwhelming power. Questions of politics, equity, fair- 
ness, or distribution of that wealth are generally swept aside in the face 
of the free market’s overwhelming capacity to produce goods, innova- 
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tion, and technological change. We have not been able to imagine a 
system of production superior to free market capitalism. Until or if we 
do, questions about how it harms and dislocates, questions about its 
inefficiencies, are treated as secondary. 

In maintaining these beliefs, we fail to take account of the dissimi- 
larities between the local market of our memories and the global mar- 
kets of today. The marketplace of old was consigned to a specific place 
within a town, it was conducted on certain days, on others not at all. 
But most importantly, it occurred within the context of daily Me, to 
be observed, experienced, and modified. A high degree of social 
interaction prevented the market from becoming a monopoly, from 
becoming unfair, from becoming anti-social. The market of today is 
free, but in an entirely different way, because its freedom is partially 
immune to community accountability. 

The primary freedom of the modern, global marketplace is to 
grow unremittingly, regardless of the consequences to the environment 
or to society. Once the products of the marketplace became com- 
moditized by the Industrial Revolution, the economic rewards of scale 
became increasingly pronounced. Beginning with textiles, we have 
seen all types of production submit to the economies of scale over two 
centuries of industrialism. The advantages of scale in the textile indus- 
try, in terms of cost and efficiency, were obvious and apparent to the 
Adam Smiths, but how could anyone have predicted that local news- 
papers, bookkeeping, care of the infirm, farming, and hot snacks 
would also be industrialized-by Gannett, the Big Five accounting 
firms, Humana Corp., Conagra, and McDonald's, respectively? Or 
consider WMX, Inc. (formerly Waste Management, Inc.), the largest 
trash hauler in the world. WMX has dumped PCBs in lagoons, mixed 
PCBs with waste oil and resold it as heating oil, and contaminated 
groundwater with chemical and nuclear wastes. The legal entity and a 
number of its executives have been convicted of bid-rigging, fined for 
price-fixing, fined for conspiracy against trade, fined by the EPA 
numerous times for numerous violations of environmental laws, and 
jailed for bribes. All the while, WMX continues to grow nicely, 
returning 20 percent pretax profits that have made its top executives 
rich. It has paid approximately $45 d o n  in fines and settlement 
costs to resolve litigation in the last ten years. But the legal costs can 
be written off against profits-essentially, as a cost of doing business. 

. 
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In other words, the freedom of the outsized global marketplace means 
that corporations are even free to break the law, especially when the 
penalties and litigation fees are far outstripped by the material advan- 
tages gained by dlegal practices. 

Free has come to mean big and powerful but not necessarily 
accountable. Do we, as citizens, gain any advantage, economic or oth- 
erwise, by having WMX move into our counties and take over family- 
operated businesses with roots in our communities, businesses that 
may make the same mistakes as WMX, in some cases, but that are 
accountable to local authorities, not corporate politics? What free- 
doms have we lost by sanctioning the immense freedom of corporate 
capitalism? How do we regain control of our lives and communities 
and land? 

The answer cuts right through abstract political philosophy: We 
cannot return to the era of local markets, but we can regain control of 
the larger markets by enforcing the payment of costs-total costs. 

Markets are the place at which production becomes consumption, 
but at present they do not recognize the destruction and waste caused 
by that production. Because markets are a price-based system, they 
naturally favor traders who come to market with the lowest price, 
which often means the highest unrecognized costs. For example, in an 
economic study of the costs associated with cigarette smohng borne 
by Californians, the University of California at San Francisco identi- 
fied $7.6 bfion in yearly expenses, mainly in lost wages and higher 
health care costs. This was equivalent to $3.43 for every pack of 
cigarettes sold in the state. Even though individuals smoke, society 
shares the cost. And this is true for almost all production/consumption 
systems, whether they involve the steel in your car, the wood in your 
house, or the food on your table. The problem is that these costs are 
shared unevenly, just as the profits from sehng them are garnered dis- 
proportionately. 

Market-based economics assumes that any extraction of capital 
resources can be regarded as the equivalent of current income, and this 
is assumed despite the fact that every businessperson knows that on a 
corporate level it is the sure path to bankruptcy. For example, a market 
cannot distinguish between a piece of wood harvested sustainably from 
a forest and one harvested from a clear-cut that has destroyed habitat 
and future productivity. But in fact, capital consumption is not income, 
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as anyone who has had to live off savings knows. Over many hundreds 
of years, the Western commercial system was built upon the capacity 
of the greater and more trading nations to subjugate cultures and 
extract resources in other parts of the world at the lowest possible cost. 
This pioneering exploitation “works” until resources begin to dimin- 
ish. Classical economics teaches that, in such a situation, commolty 
prices rise, reflecting their relative scarcity, thereby regulating demand 
and prompting resource substitution. And yet, in the 1980s, the prices 
of most commolties went down to Depression-level lows, while 
demand grew and the population expanded. According to classical 
theory, these low commolty prices argue against the idea that we are 
running out of resources. 

But looking more closely, what classical economics leaves out of 
its equation is time, or more specifically, the rate of extraction and 
consumption. Worldwide, whether in forests, mines, or fisheries, there 
is intense economic competition to garner hard currencies. Desperate 
for foreign trade, countries wind up producing too many products for 
the world markets at too low a price. It is a vicious cycle, the indus- 
trial equivalent of the tragedy of the commons. There are too many 
steel m i l l s ,  too many car makers, too many chip makers, too many oil- 
seed producers, etc. So while we are awash in cars, steel, and material 
goods, we are depleting the underlying resources at extraordinarily 
rapid rates, and the prices of products do not reflect &minished supply 
because there is an apparent but temporary surplus on world markets. 
In other words, the rate of extraction is increasing worldwide; this 
short-term intensification lowers prices while simultaneously increasing 
the damage to the environment. Our means of forestalling the feedback 
from our environment is to take over other environments (changing 
tropical forests into farms as an example) as a way to increase our draw- 
down of resources. 

Theory has a great appeal to business, especially when that theory 
enforces its own primacy. Free-market economists read the prices on 
the commodity exchanges and pronounce the patient well, ecologists 
read the deterioration of living systems and warn of perils ahead. In 
order for any type of commercial ecology based on market principles 
to function, it will require that resources be available on a sustainable 
basis, that is, using the resources to supply the needs of one generation 
in a manner that does not compromise the ability of future generations 
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to fulfill those same needs. What does it matter if an industrial system 
is operating “optimally” if the forests, soil, and water around it are 
deteriorating? 

The analogies used to describe ecological depredation are a bit 
trite but true nonetheless. We are told we are eating our seed corn, 
that we are the prodigal consumer charging to our credit cards 
unpayable future expenses. The common element is the idea that we 
are borrowing if not stealing from the future in order to finance pres- 
ent overconsumption. While this is certainly true, I have also come to 
think of our plight dfferently. I believe customers and buyers are get- 
ting incomplete information, because markets do not convey the true 
costs of our purchases. When customers start receiving proper infor- 
mation-the whole story-things will change. If industrial methods of 
extraction and production under a free-market corporate system are 
destroying life around us-and there is no credible evidence to suggest 
otherwise-then the question is this: Can we imagine a market system 
that achieves exactly the opposite result, that creates, increases, nour- 
ishes and enhances life on earth? Can we imagine competition 
between businesses that improves living and cultural systems? Can we 
construct a public-private partnership in the economy that reverses the 
incentives so that economic success is tantamount to biological suc- 
cess? I believe we can. 

Business argues that the mechanism for achieving these goals is 
already in place, that companies now recognize that cleaner, less 
wasteful, more efficient manufacturing methods result in lower costs, 
greater savings, and increased productivity while enhancing workplace 

andanto, for example, has made a pledge to cut its emissions” 
d eventually to zero., While laudable, its effort 

addresses only one of the costs of doing business. The other two are 
the environmental and social impact of the raw materials it uses (oil, 
gas, toxic chemicals) and of the products it manufactures (pesticides, 
herbicides, and other toxins). It is precisely these other costs, com- 
monly referred to as external costs, that must also begin to be inte- 
grated into the price of a product. We require political, environmen- 
tal, and business communities-everyone-to join in incorporating 
external costs into the market system. The solution to many of the 
problems raised thus far in this book is as simple (and as difficult) as 
that. 
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Of course, free marketeers will argue that whenever government 
sets prices, markets become inefficient. Indeed, it will be a long time 
before the world forgets the demise of the Soviet system and its con- 
ceit that tradmg and prices could be mediated by government. But 
what a government can and must do is set the conditions of the mar- 
ket in order to enforce the payment of costs. We no longer sell human 
beings in the free market, and yet all were “legitimate” market-based 
commodhes in the previous century. Government did not wait to 
abolish the injustice of slavery until the market “regulated” itself for 
the simple reason that it could not wait. Where harm and suffering 
exist because of market dealings-when the real costs of that market 
are not factored into the price of goods and services-we require the 
government as representative of citizenry to step in to prevent those 
abuses, one way or another. 

O n e  of the most effective ways for government to accoiiiplish 
that task is with cost/price integration. T h e  pioneer for this idea 

s A. C. Pig&, an English economist w h o  published The Econonrrcs 
WeEfare in 1929. Pigou argued that competitive niarketplaces would 

not work if producers did not bear the full costs of production, 
including whatever pollution, sickness, or environniental damage they 
caused. Pigou’s solution was to impose a “tax to correct maladjust- 
ments” on producers, a tax that would be comparable to the avoided 
cost or unborne expense. Pigou cited prematurely peeling paint on a 
house near a coal-fired mill as an example of an external cost that 
should be paid by the producer. He theorized that when the producer 
was forced to bear full costs, it would have incentives to reduce its 
negative impact, thus lowering those costs. He envisioned dn eco- 
nomic system that “improved” as costs were reductd, rather than 
system that degraded over time, as we are witnessing today. 

There are two types of costs that need to be internalized. The first 
is the actual damage caused by one production system to another sys- 
tem, person, or place. It is what economist Herman Daly calls the 
“spillover effect,” perhaps unintended but h a r d 1  nevertheless. For 
example, effluents from a chemical plant kill or poison fish down- 
stream from the plant’s discharge pipe, causing loss of income to those 
who harvest the fish and sickness to those who eat them. The second 
type of cost, harder to measure but equally important, is the cost to 
future generations, as in the case of global warming, deforestation, 
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erosion, and depletion of groundwater. Not surprisingly, most envi- 
ronmental harm-such as the harm caused by radiation, persistent 
pesticides, and clear-cutting-cuts across the two categories. 

Some environmentahsts dismiss Pigovian (named for Pigou) taxes 
as a type of “sin” tax: The polluter would be forced to pay for his 
harmful actions, but he would still be able to do them. These critics 
insist that such harmful actions should be regulated and monitored 
accordmg to scientific, aesthetic, and moral principles. But in its 
assumption that Pigovian taxes are not sufficient to induce changes in 
behavior, this critique may underestimate the dynamics that operate 
within a business. The purpose of integrating cost into pricing is not 
to provide a toll road for polluters, but a pathway to innovation. The 
incentive to lower costs is the same one that presently operates in all 
businesses, but in this case the producer’s most efficient means to lower 
them is not externalizing these costs onto society, but implementing 
better design. 

Economists of the status quo also assert that externalities are hard 
to measure, but they overlook the fact that trying to measure the costs 
is better than ignoring them altogether. Economic critics claim that 
any forced integration of cost and price would lower productivity, 
reduce economic output, cause greater costs to be passed on to the 
consumer, lower real income and slow economic growth, and insinu- 
ate government further into the economic arena. Some parts of this 
gloomy scenario may have been true in 1920, when cost-integration 
proposals were first aired. The steel d s  of Sheffield, England, had no 
alternatives for cleaner fuels if their coal was inordinately taxed. Today, 
conditions have changed remarkably. We have options. Also, the con- 
cern about hgher costs to consumers ignores the fact that we con- 
sumers are already paying the costs in the form of higher health costs, 
both indvidually and through higher insurance premiums; in the form 
of mitigation costs to clean up toxic waste sites; in the form of lost 
economic output; and in the form of environmental degradation, 
which drives up the cost of resources. Integrating cost with price does 
not “raise” the over-all expenditures of the consumers of the society, 
but rather places them where they belong, so that the consumer and 
producer can respond intelligently. 

For example, the nuclear power industry for many years argued 
that it could provide a clean, safe, and inexpensive form of energy. 
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Critics of their claims asserted that the industry did not include in its 
cost estimates of the expense of decommissioning those plants or the 
thorny, expensive problem of how to store, guard, and protect nuclear 
waste for a period longer into the future-in the case of plutonium, 
over 200,000 years-than that encompassing the whole past history of 
civilization. Who has been proven correct in their prediction? 

Similarly, coal-fired electricity has been even cheaper than nuclear- 
generated power. But as Henry CaudiU, a lawyer and activist in Ken- 
tucky, has convincingly argued, the coal companies also destroyed land, 
ruined the health of workers, poisoned streams and rivers, polluted 
wells, crippled communities-and all the while turned a profit. 
Throughout American history, the mining of coal has been marked by 
a massive sMt of wealth &om what are some of the poorest areas in the 
nation to a few corporations. The beneficiaries of t h s  laxity and 
license, companies who, in the words of Wendell Berry, left the state of 
Kentucky with the “mark of ruin,” include Kentucky Rwer Coal, 
Occidental Oil, Gulf Oil, Ford Motor, U.S. Steel, Royal Dutch Shell, 
National Steel, Koppers Corporation, Tennessee Valley Authority, Har- 
vard University, Diamond Shamrock, and International Harvester. 
Henry Cauddl calculated that the coal corporations were paying 
l/lOth of a cent in taxes for every $100 of asset value, a mere fraction 
when compared to the taxes borne by their underpaid employees. 

One can only speculate how the coal companies would have acted 
if their prices also reflected spillover costs. Although there were, then 
and now, better ways to mine coal and treat coal miners, they were 
rejected as not being cost-effective. Because all the companies had to 
compete on the world market, they had to try to extract their veins of 
coal as efficiently as possible. Efficient, in this case, became synony- 
mous with destructive. Even if producers had been forced to take into 
account their destructive effects on their immediate environment and 
communities today, none of the producers are held accountable for the 
qffect coal is having on the atmosphere-the prospect of global warm- 
ing. The result? Planet Earth is having a once-in-a-billion-years car- 
bon blow-out sale, all fossil hels priced to move, no reasonable offer 
refused. And when this eon’s hydrocarbons are sold, they’re gone, 
never to be seen again. 

But of course, they are not quite gone. Most of the coal, oil, and 
gas mined and pumped f b m  within the earth will have been placed 
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into the atmosphere in the form of CO,. The design of the earth’s 
atmosphere is nothing if not resilient, but our sudden combustion of 
hundreds of millions of years of carboniferous plants over a period of 
decades is unprecedented. Wisdom is the capacity to know what we 
don’t know, what Wes Jackson of the Land Institute calls “ignorance- 
based thinking.” When it comes to the long-term effects of our fossil- 
fuel close-out we are in the dark because it simply isn’t “knowable”- 
yet. We are 99 percent certain that rising carbon dioxide levels will 
alter climatic conditions on earth, but there is far less certainty what 
these new conltions d be. 

Because our automobile exhaust is fairly clean if not invisible, it is 
difficult to conceive of carbon dioxide as a pollutant. After all, we all 
exhale carbon dioxide; it is food for our plants. Another way of imag- 
ining the scale of the carbon dioxide problem is by removing its two 
oxygen molecules. Looked at that way, every time you fill up and use 
a tank of gas in a medium-sized American car, you are depositing in 
the atmosphere the equivalent of a 100-pound sack of pure carbon, 
5.6 pounds for every gallon of gasoline. Now try to imagine the 450 
&ion automobiles on the road today, the railroads and trucks, the 
tractors and heavy equipment, the chainsaws and motorcycles, the 
diesel fuel for the ships, the jet fuel for airplanes, and to them add 
the oil- and coal-fired steam turbines generating 1 million megawatts 
of electricity, the thousands of steel works fed with coke, the natural 
gasoline flared at petroleum wellheads and burned on our stovetops. 
When the year is over, not counting the 1 to 2 bdlion tons of carbon 
placed into the air from burning forests and grasslands, every person in 
the world will have placed 2,363 pounds of carbon into the atmo- 
sphere, a total of 5,854,000,000 tons, three and a half times as much as 
we emitted thirty years ago. 

Carbon dioxide is remarkable because relatively small amounts in 
the atmosphere provide an exceedingly effective means to trap heat. It 
comprises only one-three hundredths of the atmosphere, a molecular 
trimtab that plays a powerful regulating role on our climate. In higher 
concentrations, carbon dioxide can prevent the planet from cooling at 
its present rate, or conversely, can bolster its ability to retain heat. The 
dilemma we face is that we don’t know how much carbon dioxide 
d be required before this change in temperature will occur, or 
whether it is is happening already. We do know this: As things stand, it 
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is inevitable. Everyone knows how efficient double-glazed windows 
are at keeping houses warm. At present rates of carbon emission, we 
will change the earth from a single-glazed planet to a double-glazed 
one sometime in the next century. 

The engaging images of warmer winters, orange groves in Idaho, 
and beaches in Arizona are whimsical compared to the actual 
prospects posed by global warming and carbon dioxide buildup. We 
may in fact have set off a series of feedback loops that wdl magni$ 
and reinforce the greenhouse effect. Warming may cause methane 
release from the Arctic tundra, and methane is ten times as efficient as 
carbon dioxide as an agent of global warming. Rising temperatures 
d cause the retreat of the temperate forests, reducing the amount of 
oxygen-producing, carbon &oxide-absorbing plant life. The demise of 
our forests wdl then allow ever more carbon &oxide to be released 
into the atmosphere, the beginning of what Randy Hayes of the 
Rainforest Action Network calls a “biological meltdown,” a die-off of 
extraordnary magnitude that, in itself, will have subsequent second- 
and third-order effects that cannot be predicted with certainty. The 
degradation of our habitat could include the drying up of trahtional 
bread baskets, rapid desertification, empty reservoirs, collapsing coast- 
lines, hurricane winds of three hundred d e s  per hour, increased 
pestilence, famine, and droughts. 

A number of climatologists assert that we cannot predict defini- 
tively the effect a doubling of greenhouse gases will have. And that is 
true. Skeptics go further and say global warming won’t occur at all 
because of the planet’s self-regulating mechanisms. Warming may, for 
example, cause increased vapor to rise from the world’s oceans, 
increasing the cloud cover and reducing overall solar rahation. Chang- 
ing ocean currents could cause higher absorption rates of carbon, and 
increased carbon dioxide could increase the rate and lushness of plant 
growth, which would act as a brake on carbon dioxide build-up. And 
indeed, there have been periods when the earth was as warm as it is 
predicted to be in the next century. The dfference then and now is 
that previous epochs occurred over hundreds or thousands of years, 
and the earth was able to adapt slowly to the changes. With carbon 
dioxide buildup occurring so quickly, we simply don’t know how, if, 
or when temperatures will rise, forests withdraw, rivers fail, and whole 
ecosystems change, or even disappear, talung with them polar bears, 
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monarch butterflies, Bengal tigers, and walrusesand perhaps us. Dr. 
Thomas Lovejoy, of the Smithsonian Institution, comments: “I fail to 
see that there’s any conclusion to draw from all of this other than that 
there will be massive extinction no matter what we do in the way of 
conservation. Therefore, the only logical conclusion is to prevent as 
much of the climate change as possible.” What we do know is that if 
we burn most of our remaining coal, oil, and gas reserves over the 
next five hundred years, we d increase carbon dioxide not by a fac- 
tor of two, but by a factor of ten, and scientists do have a description 
for this level of global warming: Venus. 

So, as we were aslung before: How much does it really cost to 
burn coal? It may be an incalculable cost, but it is certainly greater 
than the 3 to 4 cents per kilowatt hour utilities presently charge. Per- 
haps we wdl never be able to accurately predict the external costs of 
any one process, but we can at the very least assign a cost to inaction. 
Not doing anything will only accelerate global warming and potential 
environmental destruction. It is reasonable to assert that coal is more 
“expensive” than a competing and clean technology that does not 
cause global warming, acid rain, leaching, and black lung disease. 
Since Pigou’s time in 1920, we have invented, tested, and applied a 
vast array of alternative eriergy-producing technologies, including 
wind energy, hydropower, geothermal, bio-mass, solar hydrogen gas, 
tidal energy generators, polycrystalline thin-film and amorphous sili- 
con photovoltaics, and a host of other conservation technologies that 
effectively create energy. We have them in the ready and we can mea- 
sure their environmental impact when compared to that of coal, 
which may be, along with nuclear, the most damaging form of energy 
production known. 

It stands to reason that coal should be the most expensive form of 
energy, not the least expensive. The only reason that it is now the 
cheapest is that the newer technologies, to one degree or another, 
more accurately internalize their costs to the environment and future 
generations. Thus for many applications they are considered an uneco- 
nomic or uncompetitive alternative. We are thus substituting noxious 
coal for intelligent design and engineering. As I wdl discuss in detail 
in the final chapters, there is no question that we could introduce a 
steady, incremental phase-in of a carbon tax on coal, one that would 
eventually tax coal out of business in two decades’ time. This plan 
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would reduce employment in some areas, but would greatly increase 
employment overall. The new technologies, industries, and businesses 
would, by some estimates, be three to four times as labor intensive as 
existing energy strategies. 

As coal wanes, human beings wax. And this formula would hold 
true in many sectors of the economy, were we to assign real costs to 
marketbasket prices. It is ironic that we define productivity as the 
elimination of labor in the manufacturing process, when it is human 
activity that can bring life back to our fields, forests, watersheds, and 
even our factories. In the energy industry, we continue to place our 
money on the wrong horse-fossil fuels. Well, not really we, but those 
people who control capital flows and who have huge stakes in coal, 
oil, and gas. And it appears that the owners will do practically any- 
thing, including doping, paying off track officials, rigging the 
parimutuel, and hobbling the competition, in order to get us all to 
believe that the nag with the rich owner can win. Nonrenewable 
energy has senators, CEO’s, nonprofit institutes, television, economists, 
newspapers, and the largest chunk of the United States economy (in 
the form of several hundred bilhon dollars of assets) to cheer it on and 
make sure it wins. 

We have a long political tradition in this country of arguing for 
the cheapest price for everything, decrying any regulation or law that 
would inflate prices as being punitive to the “little guy.” Like many 
pohtical axioms, the truth is probably the opposite. By suppressing 
prices, we may have dampened invention, innovation, and job cre- 
ation while at the same time strengthening large corporations, the 
concentration of wealth, and the disenfranchsement of the little guy. 
Because pricing and costs are divorced in the marketplace, we have an 
economy in which businesses that are vastly more efficient than their 
competitors are unable to compete with less worthy enterprises. 

The energy business is one clear example. When windpower first 
started as a serious source of alternative energy in California in the 
1970s, it benefited from both federal and state tax credits, earning the 
somewhat derisive moniker of “tax farms” instead of windfarms. And 
indeed, some windmills were put up that had little to recommend 
them other than their writeoffs. But companies like U.S. Windpower 
persisted, and today, without benefit of any tax credits, they are gener- 
ating power at rates competitive with those of nuclear power. If, at the 
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outset, they had been competing on a price basis without the tax 
credm, they would have filed because their competitors not only do 
not integrate the full costs of nuclear waste into their prices, but also 
have been subsidized by billions of taxpayer dollars through the 
Departments of Defense and Energy since World War 11. 

Here’s another example of an inefficient market: An organic 
farmer who builds up soil quality, who does not use pesticides or her- 
bicides and does not pollute groundwater, who uses less energy to 
produce his crop, who does not exploit migrant labor, who does not 
leave half-filled tins of organophosphate pesticides in unmarked 
dumpsites, and who maintains and firthers genetic diversity in his 
seedstock cannot come to market as cheaply as a factory farm. 
Another case in point are the Menominee Indians, who carefully 
select and cut woods sustainably from their forest. Starting in the 
1850s with 1.2 billion standmg board feet, the Menominee tribe has 
harvested 2 bilhon board feet and today still have standmg a diverse, 
healthy, forest containing 1.5 bdhon board feet. They understand that 
resource usage must revolve around cyclical patterns where negative 
feedback loops guide short- and long-term decision making. The 
Menominees have retained what we have lost, a cultural relationshp 
to resources that sees a sustainable-yield harvest plan as the proper way 
to create a stable and healthy way of life. Their forest teems with life, 
especially when compared with the cut-over, slashed and burned land- 
scapes of some of their competitors, but they can compete in part 
because they take low wages and do not replace their equipment as 
often as they should. 

A restorative economy tries to achieve a market in which every 
transaction provides constructive feedback into the commons, as 
opposed to what we know today, when virtually every act of con- 
sumption causes degradation and harm. And businesses must-mmt- 
be able to make money sustaining living systems, or global restoration 
will never happen. Pioneer restorative companies have survived to this 
point because of dedicated and spirited customers who have stub- 
bornly resisted economic tugs and pulls and pay more for their prod- 
ucts. Businesses support good causes or actually voluntarily take on 
costs that other companies externalize, hoping their customers will 
hear about it and support them for it (as in the case of Ben &Jerry’s 
Ice Cream, which continued to pay its supplying dairy farmers higher 
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prices for milk afier price supports fell, an act that cost them 
$500,000). Ths is true in the organic cotton business, where clothing 
that is made without the use of chemicals, either in the fields or facto- 
ries, has to be sold at prices higher than those of competing items. In a 
restorative economy, the chemical farmer of cotton who had to pay the 
true costs to mitigate the polluting and damaging effects of these prac- 
tices would most likely come to the market at prices hgher than those 
of cotton that was sustainably produced. The customer could then rely 
on price as a measure of “efficiency” in the truest sense of the word, 
giving the chemical farmer every incentive to begin practices that 
included crop rotation, integrated pest management, soil enhancement, 
organic enrichment, and intercropping, to name only a few. 

Competition in the marketplace should not be between a com- 
pany wasting the environment versus one that is trying to save it. 
Competition should be between companies which can do the best job 
in restoring and preserving the environment, thereby reversing hstori- 
cal price and cost incentives of the industrial system that essentially 
send the wrong signals to consumers. The ultimate point of cost/price 
integration is to fully enfranchise all businesses into the process of 
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The Size Thing 

uestions of size and scale in the modern industrial economy are 
implicit if not explicit throughout this and any other discussion 

of ecological impact and metastasized political power. Size and scale are 
a major deterrent to establishing green taxes and other features of a 
restorative economy. The supertanker that requires tdn miles to slow 
down is nothing compared with the massed power and, therefore, iner- 
tia of the established way of doing business among the Fortune 500. 

In the business debate over whether small is beautiful, there has 
been a skewing of definition over what constitutes “big” or ‘‘small.’’ A 
“small” business is defined as one that has under $100 million in sales; 
&om there to half a bdhon is a mehum-sized business; beyond that are 
the large businesses. But, in fact, a $50 &ion business is, by any prac- 
tical reckoning, large. Ask anyone who has tried to preside over one, or 
anyone who has tried to deal with most such companies. Companies 
larger than that should actually evoke such terms as huge, giant, titanic, 
gargantuan, behemoth. Business magazines and newspapers touted the 
proliferation of small start-ups during the 1980s, but they often over- 
looked an “offsetting” trend big businesses are not going away. The 
Fortune 500 companies produced 42 percent of the GNP in 1990. 

While the world economy grows at a rate of 2 to 3 percent, the 

Q 
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largest multinational companies as a group are growing at a rate of 8 to 
10 percent. While the GNPs of the larger industrial countries con- 
tinue to rise, the largest corporations in the world are growing at such 
rapid comparative rates that they resemble, at least in their political and 
economic power, separate nations without boundaries. The arithmetic 
is simple: In 1991, the ten largest businesses in the world had collec- 
tive revenues of $801 bdhon, greater turnover than the smallest one 
hundred countries in the world. The five hundred largest companies 
in the world control 25 percent of the world’s gross output while 
employing .05 of one percent of the world’s population. 

Some observers go so far as to suggest that multinationals are the 
“nations” of the future. Let us hope not, because there is a grave and 
crucial difference between a country and a corporation. Whereas the 
purpose of a corporation, as presently envisioned, is to grow and 
profit, the constitution of a country rarely begins or ends with such a 
narrow goal. Governments raise issues of social welfare, but corpora- 
tions do not if it conflicts with their need to grow. To my knowledge, 
no corporation has ever asked whether its introduction of consumer 
goods and brand names to a tradtional culture is a good practice. It is 
unhkely that an American soft drink company questions whether its 
commercials of hip-gyrating women in bustiers shown on television in 
rural areas of Buddhist Thailand have a positive effect on local mores. 

Business thrives on the idea of competition, believing that competi- 
tion for consumer markets and capital funds is the surest way to ensure 
economic efficiency. After all, it is in the name of competition that 
global markets are created. But what do we mean by competitiveness? 
In small business, competitiveness means somethung. If you go to an 
outdoor market in Oaxaca or Pennsylvania, prices on produce within 
the market are remarkably similar, although not the same. People are 
very conscious of what is sehng and at what cost. Given constant qual- 
ity, under-supply will create higher prices, surpluses wdl create lower 
prices. There is constant adjustment and attention paid to the pricing 
process, all fueled by face-to-face competition. 

Multinational corporations compete on an entirely different basis. 
They are competing against one another not only for the sale of prod- 
ucts like cars, detergent, or gasoline, but also for money, because their 
growth is fueled by investment. With regard to both indebtedness and 
equity, companies’ attempt to give the best return on investment, 
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thereby securing for themselves the greatest supply of new 
the lowest cost possible. 

The globalization of money, as much as any other factor, is what 
marks economic organization today. In his book T h e  End of Geography, 
Richard O’Brien suggests that this global financial integration, fed by 
information and communication technologies, has rendered the very 
concept of place irrelevant as far as large corporations are concerned. 
And since financial capital is at the very heart of corporate capitalism, 
this geographical amorphousness means that the control and regulation 
of capital flows is shifting away from nation-states and toward systems 
organized by the corporations themselves. This leads to a tendency 
toward conglomeration, mergers, and megacorporations. National If- 
ferences are no longer competitive factors. 

Globalization makes it easier to shift money rapidly around the 
globe, leveling out interest rates, introducing competition between an 
AA-rated bond in New Delhi and an instrument of like quality in 
London or Mexico. Money can seek its “highest and best” return 
instantaneously from around the globe, and it has round-the-clock liq- 
uidty. Money thus acts as a self-propelled force, ostensibly in the 
hands of institutions and fiduciaries but, practically speaking, in the 
control of a programmed calculus that constantly reevaluates where it 
can find the greatest return, in the form of currencies, interest, or 
equity, or a combination of the three. 

By malung the entire world eco stem exchangeable on a 
moment’s notice, we have in essen a new standard against 
which all economic activity is measur have created a common 
global value system that is measured i ary terms alone, one that 
has little or nothmg to do with the se a sustainable hture that 
d support human civilization. What should the world earn on its 
money? Seven percent? Five percent? Nine percent? The World Bank 
uses a discount rate of ten percent, which means that when evaluating 
any project, one dollar’s worth of environmental value fifty years out 

ivalent value of 1 cent today. As currencies 
markets become globalized, an investor can 
uy German bonds if they pay better than US. 
they be concerned about the use of their 

money when the money is entirely abstract anyway? Although rates 
will float and change over time, the world will enforce market-based 
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onetary return that wdl greatly preclude regional or national 
standards. 

Most of the financial capital in today’s markets is used to finance 
the growth of multinational corporations. It is this growth and the 
attendant profits that determine whether investors flock to the com- 
pany’s securities or consider them medocre. The problem is that social 
or environmental gauges of the effectiveness of capital are all but 
absent, and even if they are applied fiom the outside by other agen- 
cies, they do not enter into the consideration of the marketplace. 
Financial markets, however they are constructed and organized, know 
nothing about whether corporations support corrupt governments or 
the local Little League team. They have no feel for habitats or ecosys- 
tems; they have no compassion for peoples that are harmed, cultures 
degraded, or watersheds eroded. Through globalization, they reduce 
acts of commerce, which always have significant impact on human and 
natural life, to mere finance, to a decimal, to basis points, to net pres- 
ent value. We are turning over the financing of the world, if we 
haven’t already, to money lenders whose interests and incentives 
revolve around minute increments gained in the sale of abstracted 
financial instruments. 

What d happen to social and environmental values when they are 
subordmated to a common discount rate? Let us say a company owns a 
forest in which it has chosen for many generations to selectively harvest 
the trees. Because of its p management the company has very lit- 
de debt, but it doesn’t ormous profits, either. It consistently 
delivers to shareholders a ent return on equity, considered below 
average for the forest p industry. Meanwhile, world financial 
markets have heated up. now possible to purchase AAA-rated 
bonds yielding eleven p hich couldn’t happen at a worse time 
for the company, due to the fact that home buildmg has declined 
because of high interest rates. Therefore the price of lumber is 30 per- 
cent lower than in previous years. Now our company’s return on equity 
is just 6 percent, and its stock has been hamme 
longer see it as a valuable company to own. Wi 
half, shareholders angry, and analysts baying at 
does the “rational” thing. It clear-cuts large se 
not only its short-term return on assets, but also investing the surplus 
funds where it can get a higher return than it did in the forest. 
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In short, the money the forest represented became m 
than the forest itself. So the forest is gone, and the 
earned has entered the international pool of capital, thereby putting 
just a little more pressure on the owners of another forest to convert 
their assets on the ground into cold cash. This positive feedback loop 
is the dilemma faced by all corporations. When long-term value is 
reduced to, or tantamount to, net present value, the corporation has 
only one choice if it is to maximize return for shareholders and attain 
returns greater than the discounted rate of capital growth as expressed 
in financial markets. Money, and only money, decides what is valuable, 
and why. Who determines that it is time for an ancient forest that 
yields only 4 percent on equity to become the flooring for suburban 
homes, or in the case of virgin timber on the Olympic Peninsula, to 
become apple crates? No one, really. It is not a social or personal 
choice. It is a market choice. 

We see how this scenario is realized in the language of cost-exter- 
nalization. Without effective means of cost-internalization-green 
taxes or their counterpart-companies are required to focus as much 
of their attention on the manipulation of money as on the production 
of goods and services. Either way, the sheer size of the largest corpora- 
tions tends to grant them the political and economic power to exter- 
nalize costs that should properly be absorbed by the company and 
therefore be factored into the price it sets for its product. For example, 
when a forest products company ng rights from the Forest 
Service at pennies to the dollar an cuts the area, leaving it 
degraded for the next hundred y fit” from the sale of the 
wood goes to the corporation, b habitat and biodiversity 
is borne by society. Specifically, tribespeople of Sarawak 
experience the utter devastation and way of life at the 
hands of logging companies contracted to the Mitsubishi Corporation, 
nothing happens to Mitsubishi’s shares on the Nikkei exchange. Mit- 
subishi’s bonds are not dscounted for cultural annihilation. The senior 

s do not lose a coupon for the destruction of 
reat primary forests. The companies who prac- 

ing monofilament nets thirty d e s  long through 
be presented a bill for the decimation of Pacific 

The measures we use to determine which companies get our 
fisheries. 
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ompletely removed from how those companies affect 
natural life. In fact, if there is a connection, it may be 

inverse. The more able a company is to externalize its cost of doing 
business and to be ruthless in its practices, the greater return on capital 
it may achieve in the short term. While this is not always the case, it is 
true often enough to substantiate the point that the growth of money 
and enhancement of human welfare are not coincident. 

It is not unusual for a single institution to control assets in excess 
of $200 billion. Within a decade, that figure may approach $1 trillion. 
It will be of paramount interest to these giants to eliminate any 
national laws or regulations that would hinder their flow of transac- 
tions, and with it, growth. Countries face the ominous dilemma of 
losing sovereignty for the sake of remaining internationally “competi- 
tive,” because if they choose to resist such global integration they will 
find themselves in economic backwaters, in much the same way that 
Eastern Europe &d. This is precisely what has occured within the 
General Agreement on Tariffs and Trade (GATT), and thus no con- 
sideration of the problems posed by size and scale in the world econ- 
omy is complete without a close look at this institution. 

Since its formation in 1948, the purpose of GATT has been to 
lower tariffs and trade barriers in order to stimulate international trade. 
Its origins can be traced to the Bretton Woods conference in 1944, 
where proposals and draft documents were created that served as the 
basis of a precursor org , the International Trade Organiza- 
tion. The I T 0  was origi signed to be an adjunct institution to 
the International Moneta and the World Bank. At that time, 
and after the war, there despread fear that the economic con- 
htions that characteriz Depression would return. Many 
economists traced the pa s and policies that led up to the war 
to the Depression and tected economic isolationism. On 
both accounts, trade liberalization was seen as a strong and vital rem- 
edy. Like the United Nations, the GATT organization was seen as a 
potent force for multilateralism, although it 
force rather than political. Its strength was 
negotiation and accommodation that prev 
actions between nations due to trade c o d  
was an innovative if not a breakthrough institu 
having developed dispute-resolving mechanisms that have proven 
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durable and effective since its founding. From what it learns in this 
ongoing process of constant negotiation, the GATT Council to the 
Contracting Parties occasionally proposes “rounds” of talks aimed at 
further streamlining trade policies and eliminating protective barriers. 
For example, despite the seven prior rounds of GATT agreements, in 
1985 a typical international transaction s t d l  required 360 hfferent doc- 
uments, while during that same year, the U.S. Congress introduced 
over a hundred pieces of legislation that would place restrictions on 
imported goods. 

GATT, then, is a worldwide homogenization of Nerent trade prac- 
tices, a standardzation of rules that allows products to be traded more 
fieely into any of the 108 participating countries. Up until recently, t h s  
has been deemed a worthy objective, and indeed world trade has 
increased remarkably to $4 trdion since the war, resulting in increased 
prosperity, ovenvhehngly for the industrial nations. Since 1948 there 
have been eight rounds of GATT talks, each resulting in fieer flows of 
international trade. The most recent of these, begun in 1986 and con- 
cluded in 1992, is proposing the most radical changes in the hstory of 
GATT, changes that greatly benefit large, multinational companies. It was 
executives and employees fiom multinational corporations-includmg 
officials fiom Ne&, Pepsico, Phdhp Morris, Monsanto, and DuPont- 
that served in an advisory capacity to United States GATT negotiators. 
There were no representatives fiom s m a l l  businesses, firms, churches, 
environmental organizations, or unions. 

Not surprisingly, when the fine print is read on the GATT treaty, 
it turns out not to be as fiee as its proponents assert. It is full of loop- 
holes, concessions to special-interest groups, variable tariffs, and out- 
right giveaways to industries that happened to be sufficiently wealthy 
and strongly represented in the negotiations. In other words, it is not a 
free-trade agreement, but a “managed” trade agreement. It creates a 
type of lottery system, where low-wage countries, competing to make 
products for high-wage countries, hope that by allowing their workers 
to be exploited by multinational corporations, they, too, can hit the 
jackpot and eventually become high-wage countries. 

The most damaging of the GATT regulations is the principle that 
countries cannot “&scriminate between like products on the basis of 
the method of production.” Although innocent-sounding on its face, 
this provision essentially prohibits countries from using their own 
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domestic environmental or social welfare regulations to prohibit or 
regulate products from other countries. The exception to this is when 
the legislating state or country could provide scientific justification 
for its laws or regulations. However, it is not the country itself that 
decides whether its regulations are scientifically justifiable, but a 
GATT-paid tribunal that meets in secret. Many consumer groups 
who have read the provisions in the treaty describing the definition of 
what is scientifically based decry them as unusually restrictive and 
narrow. Challenges to United States environmental laws had already 
occurred under the prior GATT agreement with respect to regula- 
tions concerning tuna and dolphin kills. The United States has estab- 
lished rules prohibiting tuna boats from engaging in practices that 
indiscriminately kill dolphin in their nets. The GATT Council has 
declared that the U.S. Marine Mammal Protection Act violated inter- 
national trade rules because it imposed an artificial trade barrier and a 
form of protectionism, precisely what they attempt to remedy and 
banish. Under GATT, environmental standards cannot be imposed 
upon a product group because they are “process” standards that relate 
to how a product is made, and are therefore discriminatory. Ironically, 
GATT does recognize the right of countries to reject goods made by 
forced or prison labor, also a process standard. In another case, when 
Austria proposed to place a 70 percent tax on imported tropical tim- 
ber, as well as labels identifjing the wood as harvested from rain 
forests, Asian nations were able to prohibit the tariff because it was 
not placed on wood from temperate forests as well. In other words, 
woods that are harvested in areas that destroy traditional cultures can- 
not be discriminated against. 

Under the new GATT rules, environmental laws and principles, 
however carefully designed, are subordinated to international trade 
treaty. While a given country is free to write its own environmental 
regulations, a company based in that country is free to bypass those 
regulations when manufacturing the identical product offshore, in a 
country with relaxed or no environmental regulations. It could then 
“import” that product into the country that had restrictive regulations. 
Transnational corporations are lobbying hard to have these proposals 
accepted by Congress in 1993. 

Free-trade treaties are promoted on the basis that they create jobs, 
wealth, markets, and exports. But there are in fact no in-depth studies 
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that actually predict the impact these treaties have or will have. For 
example, when a US. clothing company opens a factory in a Latin 
American country that pays its workers $2 per day, it will ship bolts of 
fabric or in some cases cut fabric for sewing. The export of the cloth 
registers as a U.S. export, the return of the finished garment registers 
as an import, and all parties congratulate themselves on “increased” 
trade-except the 1,200 factory workers in San Antonio, who are on 
welfare after the local jeans company shifted production offshore. 

Just as financial capital in the form of money is one way in which 
corporations reduce the concept of value, GATT regulations also 
lower the common denominator of value in an economic exchange. 
For example, while efforts continue in the United States to reduce and 
wherever possible eliminate synthetic pesticide use and residue on 
foodstuffs, under current GATT regulations, the U.S. would probably 
not be able to ban foodstuffs containing levels of residue considerably 
higher than those allowed in this country. Likewise, unregistered pesti- 
cides, the use of which is forbidden here, can enter the country in and 
on foods. 

After passage of the latest GATT treaty, the Congress of the 
United States assumed a “positive obligation” to bring our laws into 
conformance with those regulations. The inevitable result of the pre- 
sent GATT treaty is that the rewards of international trade go to the 
cheapest producer, not the most responsible producer. A company 
that allowed child labor, that allowed workers to be exposed to 
unnecessary and dangerous amounts of pesticides, that took few if any 
measures to mitigate its impact upon the environment, is in a stronger 
competitive position than a domestic producer that obeyed more 
restrictive labor and environmental laws. International economic 
advantage goes to the companies that are best able to externalize 
environmental and social costs; companies that internalize these costs 
and take full responsibility for their environmental impact are placed 
at a &sadvantage. 

GATT not only makes the world decidedly less safe at home, it 
worses condtions overseas as well. Taiwan, for example, has proposed 
laws that would prevent and control the damage from tobacco use. 
These laws would ban cigarette sales in vending machines, restrict 
public smolung areas, prohibit all forms of tobacco advertisement and 
promotion, and would be coupled with a strong educational effort to 
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convince people to quit or not take up smoking. The U.S. trade rep- 
resentative threatened Taiwan with trade sanctions if these laws passed, 
even though they affect domestic Taiwanese tobacco companies as 
much as they would American exporters. American cigarette compa- 
nies have been remarkably successful overseas, employing creative and 
sophisticated ad campaigns in foreign countries. In Korea, after bans 
on foreign tobacco companies were repealed, male teenage consump- 
tion rose from 1.6 percent to 8.7 percent. What has happened there 
and in other countries is that the old government-dominated tobacco 
monopolies have been forced to adapt the same marketing techniques 
as the Americans, whch even further accelerates tobacco usage and 
disease. Just as it has with agricultural practices, GATT policies regard- 
ing tobacco force the world to devolve to the lowest common denom- 
inator of commerce, which is growth of sales, reduction of corporate 
costs, and enhancement of profit regardless of the impact on local 
societies or ecosystems. 

In 1983, Harry Gray, former chairman of United Technologies, 
said, “Such barriers as quotas, package and labeling requirements, local 
content laws, inspection procedures ... inhibit world trade. We need 
conditions that are conducive to expanded trade. This means a world- 
wide business environment that’s unfettered by government interfer- 
ence.” But, of course, government is the primary way that the public 
can participate in the formulation of policies that protect local peoples 
and their region from what big business demands. 

In a sense, the eighth GATT round is the last and most important 
goal of hyperindustrialization, as it permanently eliminates local or 
regional restrictions on corporate behavior. In most cases, it eliminates 
government export controls as well. A government trying to conserve 
scarce resources by restricting their export will violate GATT. Conser- 
vation measures such as British Columbia’s tree-planting program are 
being claimed as an “unfair” subsidy to Canadan timber companies. 
Denmark‘s attempts to require that all beverages be sold in returnable 
containers was struck down by the European Community because it 
inhibited free movement of goods. Undeveloped countries will be 
forced to open their borders to transnationals, providing cheaper food 
to their people in some cases, but potentially bankrupting local farm- 
ers and worsening urban slums as well. Although industrial countries 
protected their own industries throughout most of the twentieth cen- 
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tury, those same industries, now grown into corporate behemoths, are 
demandmg that the better capitalized countries of the north be able to 
compete on their own terms with weaker, indigenous companies in 
the Third World. As former U.S. Trade Representative Carla Hills put 
it, “We want corporations to be able to make investments overseas 
without being required to take a local partner, or export a given per- 
centage of their output, to use local parts, or to meet any of a dozen 
other restrictions.” 

‘% 

Without intending to do so, large-scale ventures seem to reduce 
ecological richness and human-scale endeavors to trivialities. Because 
we are caught between the conflicting desires for freedom and order, 
we are both attracted to and repelled by large organizations. On the 
one hand, Americans want their individual choices protected and 
honored; on the other, we are fascinated and obsessed with the secu- 
rity and identity of being the biggest, being No. 1, being the super- 
something of whatever we do. This is particularly true in economics 
and business, where economies of scale and exponential growth 
promise exciting jobs (for some) and lavish rewards to a few. But after 
a century of big-is-beautiful, we now find ourselves overshadowed by 
giants in our lives, from the federal budget deficit in the United States 
and global climatic changes, to sprawling corporations that don’t 
know who we are, don’t care who we are, and, despite their protesta- 
tions, don’t or can’t really believe in us. It is difficult to think of the 
large corporations that control much of our commercial activity as 
less than benign because we depend upon them for so much of what 
we buy, as well as for jobs and security. It would be easier to see the 
relationship between large-scale economic activity and environmental 
degradation if it weren’t for the excellent job that corporations do of 
making us feel at ease with their bigness through advertising 
images-beautifully photographed scenes of small towns, local com- 
munity activities, and families. We’re all connected and in this 
together, the ads assure us. 

We are not shown the manufacturing facilities, the noise, the dirt. 
We do not see distribution centers that cover forty football fields, or 
the massive amount of waste that is generated and discarded. General 
Motors will exploit the image of small towns near their Kentucky Sat- 
urn plant, but not show us the ghettos of Flint, Michigan. Pepsico, the 
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corporate owner of Kentucky Fried Chicken, will show us a reunion 
under a chestnut tree where an extended family dips into buckets of 
the Colonel’s esteemed chicken, but we are not shown the mile-long 
conveyor belt of factory-produced chickens, pumped full of sulfon- 
amides and nitrofurans, being stunned, killed, scalded, defeathered, 
decapitated, bled, eviscerated, and hsmembered at the rate of ninety a 
minute by low-paid workers who report high rates of repetitive- 
motion injuries. 

It ic- an enormous world. Its 5.8 billion people cannot be served by 
corner stores. Many arguments are put forth for the contributions of 
transnational corporations in meeting the needs of all those customers. 
Those arguments primarily concern wealth, jobs, and growth, while 
the underlying questions of scale and dehumanization are hardly 
touched. We in the West are proud of our largest companies, almost as 
if they were sports teams that can beat the competition. But we are 
afraid to look at the enormity of their shadow, the rigidity of their 
thinlung, their unbridled power hidden behind lobbyists, PR firms, 
and ad campaigns. 

Enormity, corporate or otherwise, has never been the friend of 
humanlund. Psychologist James Hdman listed in a recent speech at 
Schumacher College in England some of the enormities of our age: 

The Great Depression and the vast displays of totalitarianism; World War 11, 
its massive battles with thousands of tanks and hundreds of thousands of pris- 
oners; the armadas and invasions. Hiroshima and Nagasaki, Bikini, brighter 
than a thousand suns. Religious wars in India and Palestine, roads packed 
with refugees, displaced persons. Superpowers, superhighways, supertankers, 
supermarkets, superbowls. Olympian spectaculars, the whole world watching 
TV at once. Urban conglomerates of ten, twelve, fifteen million persons. 
Extermination of peoples in Biafra, Bangladesh, the Sudan, Ethiopia. Titan 
missiles, space shots, megatons of thrust. Defoliation, mile-long accelerators, 
high-energy physics, fission, fusion, and superconductivity. Corporate multi- 
nationals. Gigantism in agriculture, in commerce and trade, in architecture. 
Universities of sixty thousand students. Trillion dollar budgets, and calcula- 
tors that can chew off and bite these enormities. Mind-expanding drugs, 
cocaine highs, mushroom clouds and mushroom visions. Decibels of rock. 
Annual broken records in pole vault and discus and 100-yard dash-higher, 
farther, faster. Population explosion. Suburbia sprawling, miles and miles of 
urban squalor, burning cities, burning forests, homelessness and hunger. Gar- 
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gantuan consumerism. Garbage barges, garbage dumps, dead fish, dead skies, 
and ageless species extinguished en masse. 

Big corporations take care of what they know how to take care of, 
and that is other big things: factories, mass markets, mass production. 
In this respect, corporations are the opposite of nature. In habitats and 
ecosystems, we sense how important the small things are. We humans 
have yet to create anything that is as complex and well-designed as the 
interactions of the microorganisms in a cubic foot of rich soil. No 
ecologist would claim to fully understand the workings of an ecosys- 
tem, but all praise the minutiae withm, the economy that governs, and 
the wondrously designed interaction and drversity that marks that 
cubic foot of soil, that produces the maximum amount of life with the 
absence of waste. The most well-meaning of businesses, whatever its 
size, cannot restore society or the environment if it neglects the small 
things that need caring for. In fact, you could almost define the 
restorative economy as one that turns its attention in a big way to the 
small things. 

Instead, corporations are creating a second world, an environment 
of deadening commercial strip centers leadrng in and out of our towns 
and cities, garbage trains loaded with trash and toxins, and Bhopals 
where 200,000 people are sick or dead or dying. It is a world where 
fewer and fewer people benefit from the grosser and more swollen acts 
of commerce, a world in which the small things, the seemingly incon- 
sequential forms of life, are extirpated with disdain, but to our ulti- 
mate peril. 

What possible use or meaning could the red-backed vole have for 
the inhabitants of suburbia who are served and fed on large portions of 
corporate fantasy? The vole is several inches long. It is rarely seen 
because it burrows throughout the day and some of the night, eating 
truffles. But each pellet of vole feces contains 300,000 spores of fungus 
that the vole deposits on the roots of fir in the Pacific Northwest. 
Without these and other fungi left by flying squirrels, black-tailed 
deer, deer mouse, and voles, the trees suffer. They do not grow well 
and are susceptible to disease and pollution. Figuratively speaking, 
there are bdions, if not trdlions, of voles on our earth: fungi, 
microorganisms, animals, and plants that are acting symbiotically, help- 
ing to create trees that we humans use as timber. The giants served so 
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well by the red-backed vole but nevertheless oblivious to this species’ 
contribution to their well-being are the large timber companies. 
When forests are clear-cut and replanted as even-aged plantations, the 
voIe disappears, as do hundreds of other species. A resaorative econ- 
omy is one in which the voles, the forests, and the people thrive. 



7 
Private Lives 

and Corporate Rights 

here is a profound contradiction between the transformative val- T ues that America was founded on and the power wielded by cor- 
porations. America was created by men and women trying to escape 
the oppression of governments and organizations in which individuals 
had no voice, no influence, and no participation. The social unrest 
that became the American Revolution was preceded by what the 
authors of the Declaration of Independence called “a long train of 
abuses.” Because of the colonies’ distance from England and the rela- 
tively new freedoms experienced in what was then a fi-ontier country, 
colonists could sharply delineate the structural relationship between 
the crown and the citizenry. Today, the unbalanced and unequal rela- 
tionship between authority and the governed is being played out 
withm the city-states that we call the modern corporation, and unlike 
times past, the dstinctions between our private lives and corporate 
rights has become blurred and confused. 

The history of corporations goes back at least to the sixteenth 
century, and since then their essential nature has not greatly changed. 
Before corporations, debts were transgenerational, passed on to 
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descendants, some of whom were placed in debtors’ prisons to repay 
the monies. The early state-chartered corporations of Europe and 
England were established to sponsor exploration of the New World. 
Those who sailed forth from England to trade for spices in the East 
Indies took grave risks in the journey, and even graver ones should 
they lose their precious cargoes. If they did not sail under the charter 
of a state corporation, they and their families could be ruined for life if 
bad weather or piracy struck en route. By establishing the corporate 
form, limiting shareholders to liabilities no greater than their invest- 
ment, Europeans were able to create a form of commerce that could 
absorb the hard knocks of trading and exploring, encouraging both 
risk-taking and speculative investment at the same time. Those early 
corporations negotiated their charters with the state, which outlined 
the terms of their rights as well as the monies that were to be repaid to 
the crown. As a social technology, this was a brilliant invention, releas- 
ing the vigor of enterprise in the world. 

The charter of limited liability distinguishes a corporation from all 
other forms of enterprise, because it was (and is) actually a gift of the 
state-a grant, a covenant, a form of permission that citizens, through 
their government, delegate to the corporation and its shareholders. In 
the early years of the republic, the citizens of the United States were 
keen to prevent any institution, foreign or domestic, commercial or 
religious, from dominating or suppressing their newly won rights. 
Early corporate charters were carefully drafted by states to ensure this 
subordmation. At the beginning of the nineteenth century, there were 
only a few hundred corporations in the United States, and many of 
these were chartered expressly to build canals, turnpikes, or other 
public infrastructure. Even then, citizens openly and presciently 
expressed concern that corporations with specific rights granted under 
charters would nevertheless become so powerful that they could take 
over newspapers, public opinion, elections, and the judiciary. Workers 
had similar fears about their own status within these new corporations. 
Thus early state charters were detaded and restrictive. They specified 
limits on profits, the amounts of indebtedness allowed, the overall cap- 
itahation, and how much land a corporation could own. The power 
of large shareholders was limited by scaled voting, so that large and 
small investors had equal voting rights. Interloclung &rectorates were 
not allowed, and in the case of public works projects, corporations 
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were allowed to retain their original investment with predetermined 
percentages of profit. When profit projections were reached, the proj- 
ect was turned over to the state. It was the commonly held opinion at 
that time that corporations were a “creature of the law and may be 
molded to any shape or for any purpose that the Legislature may deem 
most conducive for the general good.” In many states, clauses of incor- 
poration gave legislatures the right to annul or revoke a charter when- 
ever they chose to, or after a certain period of time (often several 
decades). Some states even required public votes to continue certain 
charters. 

Despite these efforts, legislatures inevitably began to lose their 
control over big business, state by state. Government corruption 
became particularly rampant after the Civil War, and with it came a 
loosening of laws regulating interlocking trusts, factory towns, and 
sequestered private fortunes. Child labor flourished, along with 
Pinkerton and other private armies that kept protests in check, work- 
ers in line. The Civil War had transferred great amounts of wealth to 
corporations, and with this concentration of power they began to 
clamor for “equal rights” and new simplified chartering laws that 
would treat every corporation equally. (Ths is the means of incorpo- 
ration we have today: anyone can do it, and for a nominal fee.) 

There quickly followed a wholesale reinterpretation of the Con- 
stitution by the judiciary, granting new powers and rights to corpo- 
rations. The primary thrust behind these precedents was the “due 
process” clause of the Fourteenth Amendment. This amendment 
protected the rights of freed slaves, but it was subsequently inter- 
preted to give corporations the same status before the law as that of a 
natural person. O n  that basis, judges reversed hundreds if not thou- 
sands of state laws controlling wages, working conditions, ownership 
and corporate tenure. 

In the wake of those decisions, American business was trans- 
formed. Unions could be interpreted as “civil conspiracies” and could 
be enjoined from striking. With the reduction of state power, incen- 
tives were reversed and states such as Delaware began attracting busi- 
ness by having the simplest and most lax incorporation procedures and 
regulations, driving other states to compete by lowering their own 
standards. The marriage of business and government also under- 
mined-turned upside down, in fact-The B d  of Rights. The First 
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Amendment, guaranteeing the right of every citizen to engage in free 
speech, was established to encourage, promote, and preserve demo- 
cratic traditions. In the late 1700s there were very few ways to com- 
municate except through speech: flyers, books, pamphlets, and broad- 
sides from every conceivable quadrant of the political spectrum. The 
Founding Fathers wisely understood that the suppression of these 
political expressions would inevitably lead to tyranny of one sort or 
another; they did not want any one voice to have sway or dominance 
over the public discourse. 

There was little concern at that time that among the voices clam- 
oring to be heard would be that of commerce. In 1792, the scale of 
enterprise was not far removed from the world of Francesco & Marco 
Datini, our Tuscan entrepreneur of the fourteenth century who 
required ninety-six people working six months to create five bolts of 
woolen cloth totaling 165 yards. Four centuries later, woolen m i l l s  
weren’t quite that small and slow, but the founders of the American 
republic still had no concept of the multinational corporation. They 
could not have anticipated a General Electric owning an NEC, or the 
one hundred largest corporations having more economic power than 
80 percent of the world. 

By invokmg the First Amendment privilege to protect their 
“speech,” corporations achieve precisely what the Bdl of Rights was 
intended to prevent: domination of public thought and discourse. 
Although corporations profess that they are legitimately .exercising 
their democratic rights in their attempt to influence the government, 
their argument presupposes that all parties from the single voter to the 
multinational company have an equal voice in the political debates 
surrounding important issues. And because we took our civics classes 
and are reminded by the networks every four years about the effec- 
tiveness of electoral politics, Americans are inclined to believe that 
there are suitable checks and balances to hubris and power, corporate 
or otherwise. After all, starting in the 1970s and inspired by Ralph 
Nader and other activists, the federal government did begin a series of 
legislative initiatives that regulated, controlled, and monitored toxins, 
pollution, car rmleage, worker safety and the like. 

But corporations did not idly sit back and watch this dramatic 
challenge to their power go unchecked. Ralph Nader changed the 
corporate landscape by hts highly publicizable initiatives, but, without 
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intending to, he also taught corporate America how to fight back: 
with public relations and money, of which it has more than anyone, 
includmg the government. Money now creates the milieu in which 
debates are framed, voices heard, decisions made. Corporations have 
created a multi-billion-dollar industry of lobbyists, public relations 
firms, scholarly papers prepared by conservative think tanks, artificially 
generated “people’s’’ campaigns, “expert” witnesses at public hearings 
who work for, or are paid by, corporate interests, and lawyers based in 
Washington, D.C., whose sole purpose is to influence lawmakers and 
regulators in their offices, in four-star restaurants, at lavish receptions, 
on overseas junkets. Where do the congressmen go to bone up on 
issues? To Palm Springs to play golf, to Bermuda to snorkel, to Sun- 
bird to ski, to Las Vegas to gamble. During the 1989-1990 legislative 
session, members of the House of Representatives took 4,000 pri- 
vately funded trips, almost ten per member. About three-quarters of 
these junkets were paid for by corporations. Dan Rostenkowski, 
chairman of the all-powerful House Ways and Means Committee, 
took forty-nine business-sponsored trips, with Maui, Palm Beach, and 
Dublin, Ireland, among the destinations. One-third of these junkets 
were paid for by real estate or financial services companies. How did 
the legislators justifi such travel? They didn’t. After voting pay 
increases in exchange for reducing honoraria starting in 1991, they left 
untouched the issue of reimbursed travel for themselves and family 
members. 

It is in these prideged and cloistered domains, and not on the 
floor of the Senate and the House, that the decisions of our govern- 
ment are made. In the 1992 presidential election, candidates inveighed 
against the influence of lobbyists, many of them former employees of 
our own government, who are now workmg for foreign governments. 
Their criticism is well founded, but this is a modest problem com- 
pared with the influence wielded by the emissaries of the Fortune 
500. When staff members worhng for Idaho Senator Steve S y m s  
show up at offices of the Forest Service with representatives from tim- 
ber companies to demand to know why forest supervisors d not 
increase allowable-sale quantities, is it business or government? When 
the chief counsel for Louisiana-Pacific, John Crowell, Jr., is appointed 
Assistant Secretary of Agriculture for the Forest Service, and his first 
act is to demand that timber sales increase in the national forests, and 
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Louisiana-Pacific is the largest purchaser of timber at that time, what 
shall we call it? When G. Kirk Raab, the CEO of Genentech, brags 
after the Earth Summit that he and a handful of other executives from 
the biotechnology industry convinced former President George Bush 
to allow the United States to be the only country in the world not to 
endorse the Biodiversity Treaty, despite the fact that a majority of 
Americans supported it, do we have a democracy?7 What ideals were 
served when Perlun-Elmer, Honeywell, Hewlett Packard, and Unisys 
sold millions of dollars of equipment to the Iraqi Atomic Energy 
Commission and other military agencies, equipment that is primirily 
and, in some cases, solely useful for building bombs and m i s ~ h ?  

When Senator Alfonse D’Amato receives more than $900,000 fr )m 
indviduals and PACs representing the financial services industry, 
including the proceeds from a fund-raising reception at Chasen’s in 
Beverly Hds held by Drexel Burnham Lambert, and the senator then 
scuttles the 1985 legislation that would have forbidden savings and 
loan associations from buying junk bonds, a prelude to the S&L disas- 
ter that has cost taxpayers over $200 billion, and this is not called graft 
or corruption or any other lund of ethical breach, can it still be called 
governance? Or  is it business when Neil Bush, director of Silverado 
Savings and Loan, waits until the day after his father is elected presi- 
dent before announcing the closing of that bankrupt institution with 
losses to the taxpayers of $1 billion? 

Most insidous of all, perhaps, is the overall environment in the 
nation’s capital, alluded to by President Clinton in his Inaugural 
Address, that isolates the movers and shakers of our political and corpo- 
rate culture &om the daily experiences of the people they supposedly 
represent and employ. The fact that the Washington, D.C., metropoli- 
tan area is the wealthiest in the United States, quite possibly in the 
world, is not coincidental. At the beginning of the Carter adrmnistra- 
tion, a story made the rounds in Washngton about the relocating 
Georgian who went to a realtor ashng for a house in the $50,000 
range. The realtor sniffed and replied curtly that he ddn’t handle 
rentals. That Georgian was not alone-the great majority of Americans 
cannot afford to live in their own capital. Adding insult to injury, the 
corporate activities that create this environment are deductible business 
expenses, while the individual taxpayer’s contribution to an organiza- 
tion that does direct political lobbying is not tax deductible. 
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Washington, D.C., has become a town of appearances and images, 
where sleight of (political) hand has largely replaced the clumsy system 
of payoffs, outright bribes and backroom deals of old. Sleaze has not 
disappeared-over four hundred members of the Reagan administra- 
tion were indicted or charged with criminal conduct, including influ- 
ence peddling, confhct of interest, and perjury-but sleaze has been 
supplanted by a pervasive atmosphere in which, unless you have 
money, unless you control blocs of votes and deliver some form of 
power, your voice is a whisper. One percent of American society 
owns nearly 60 percent of corporate equities and about 40 percent of 
the total wealth of this nation. These are the plutocrats who wield the 
power and control this preeminent “company town” while trying to 
convince the other 99 percent of the citizenry that the system works 
in our best interests, too. 

The Clean An Act of 1970 charged the Environmental Protection 
Agency with regulating airborne toxic emissions, hundreds of which 
are carcinogenic, many of which are lethal. Affected companies have 
lobbied, delayed, and sandbagged EPA efforts ever since. Twenty years 
later, the agency has been able to muster regulations for exactly 7 of 
the 191 toxins that fell under the original legislation. Included in the 
original legislation were proposed increases in the fleet mileage 
required of the auto industry; further increases have been introduced 
since then, and every oil company and every auto manufacturer has 
opposed every one of these measures, although there is no scientific 
doubt that greater consumption of gasoline produces greater amounts 
of atmospheric pollution, and therefore increased cases of asthma and a 
host of other Illnesses. 

The Clean Am Act came up for revision in 1990. The oil compa- 
nies lobbied to weaken it. Their argument was simple: Stronger provi- 
sions for environmental safeguards would cost shareholders more 
money. One of the oil companies, Chevron, had a few years earlier 
conducted an internal poll of its employees and customers and found 
that 85 percent leaned toward environmentahsm, with 37 percent 
strongly pro-environment, and consequently went on record as being 
an “environmental company.” Its Chairman, George Keller, gave a 
speech in 1987, in which he outhned the new Chevron: “Today, we 
are in a very real sense a society of environmentalists. We all want clean 
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water and pure air and wdderness and wddlife. I don’t know anyone 
who’s against these things. Most people in industry, like most people in 
general, place a high value on a wholesome environment. At Chevron, 
we’re proud of a corporate environmental policy that says we comply 
fully with the letter and the spirit of all laws affecting our operations.” 

But complying with the spirit and the letter of the law does not 
prevent Keller’s company from trying to enfeeble this same law. The 
Clean Air Act originally contained provisions that would reduce toxic 
emissions from refineries. Chevron and other oil companies fought for 
a less severe provision for their own refineries, spending &ions in 
their effort. Another way Chevron furthered its agenda was through a 
$95,000 contribution to the nonprofit American Enterprise Institute 
(AEI), a conservative think tank that has consistently taken a critical 
attitude toward government regulations. Exxon, General Electric, and 
other large polluters also pitched in. AEI issued scholarly papers 
backed by economic data that showed more stringent clean air stan- 
dards to be “cost-ineffective.’’ 

One of the macabre outgrowths of science is that it can now esti- 
mate with some degree of accuracy the “annual mortality” rate of a 
given dispersion of toxic chemicals in the atmosphere; it can also pre- 
dict the likelihood of diseases of the respiratory system and other 
maladies specific to the toxin released. In other words, science and 
statistics can precatalog misery. Corporations can, in turn, calculate 
the cost to their bottom line of any pollution-abating measures. Cor- 
porate economists then commission a group like the AEI to compare 
these costs against the costs to human health and life, and argue that 
the higher costs to the companies have a more urgent right to allevia- 
tion. Similarly, drug companies precalculate the cost of lawsuits likely 
to be brought as the result of introducing new drugs and compare 
that figure with the upside profits that can be obtained. They may 
even raise the price further to compensate themselves for the addi- 
tional burden of potential litigation. 

For years, evidence has been mounting that “cancer clusters” are 
forming within communities located around industrial sites, includmg 
oil refineries. In 1990, Congressman Henry Waxman of California 
obtained information from the EPA showing that the emissions of 149 
factories, refineries, or m i l l s  give nearby residents a greater than l-in- 
10,000 risk of contracting cancer. In one-third of those sites, people 
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have a risk of contracting cancer greater than l-in-1,000. S i x  of the 
plants have risks as high as 1-in-100. The infamous Port Neches, 
Texas refinery owned by Texaco created a 1-in-10 chance for cancer 
among its neighbors. In the debate over key legislation regulating 
these sites, who speaks for the unknown people who wdl die? Usually 
it is an underfunded public interest group facing well-paid representa- 
tives of industry. The latest Clean Air legislation does not establish a 
health standard, but rather a technological emissions standard: It 
requires companies to apply the best plumbing to the problem, and 
the EPA will evaluate the results in the next century to see whether 
the standards sufficiently protect citizens’ health. 

A dmussion of lobbying is not complete without at least mention- 
ing the tobacco industry. In August 1992, documents dating back to 
1988 were discovered and released by an organization called Doctors 
Ought to Care (DOC). They showed that Philip Morris, Inc., had 
channeled $17 d o n  of “charitable gifts” to the pet charities of leg- 
islators in order to gain their support in defeating anti-tobacco legisla- 
tion. Memos included in the documents cited efforts to buy silence, to 
“give where there is political benefit, and to develop ‘political clout.’ ” 
Groups targeted included black and Hispanic organizations, hospitals 
and cultural associations. Honoraria and educational trips were thinly 
disguised vacations for the legislators. 

Philip Morris was a major sponsor of parties and hospitality suites 
at the Republican Convention in 1992, despite the anti-drug rhetoric 
of that gathering. George Bush’s former staff member, Craig Fuller, 
who was chairman of the convention, is now a top executive at Philip 
Morris. Two former lobbyists for Philip Morris, Ron Brown and 
Mickey Kantor, became Secretary of Commerce and U.S. Trade Rep- 
resentative, respectively, in the Clinton administration. 

One month after the 1992 Republican convention, Senator Tom 
Harlun of Iowa introduced legislation in the Senate c&ng for the 
repeal of tax-deductibhty of tobacco advertising and promotion. The 
additional income the government would gain by ending this provi- 
sion would be earmarked for promoting anti-smohng campaigns 
dnected especially to women, children, and minorities, all of whom 
represent markets now being assiduously pursued by tobacco compa- 
nies. Harkin called his legislation a drug-abuse amendment, and 
argued that as it stood, the government was essentially subsidizing the 
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adchction of the young. Tobacco-sponsored senators from the South, 
led by Jesse Helms of North Carolina, called the legislation an unfair, 
even unconstitutional infringement on free speech. Senator Bill 
Bradley from New Jersey said during the debate on the Senate floor: 
“This is not about freedom of speech. This is about money.” Perhaps 
he was speaking of the five-year, $200,000 grant awarded by Philip 
Morris in 1991 to the Jesse Helms Citizenship Center in Monroe, 
North Carolina. Or perhaps he was referring to the estimated $600 
d o n  the tobacco industry spends every year in legal retainers, pay- 
ing experienced litigation firms so that they are “conflicted” and can- 
not be employed by plaintiffs. Harlun’s amendment was soundly 
defeated. 

In June 1992, the Supreme Court unanimously upheld a decision 
by the lower courts authorizing local towns and cities to enact and 
enforce their own laws concerning pesticides. The town of Casey, 
Wisconsin, had passed ordinances that were stricter than federal stan- 
dards and that had been immediately challenged in court by the 
chemical companies. When Casey finally prevailed in the Supreme 
Court, trade associations (incluchng the National Pest Control Associ- 
ation and the Professional Lawn Care Association of America) joined 
to create a new organization called the Coalition for Sensible Pesticide 
Policy (CSPP). A trade journal, arguing passionately for this cause, 
listed measures for companies to take if “legislation is rearing its ugly 
head in your community.” Industry groups have had bills sponsored in 
the Senate and the House that would preempt the Supreme Court 
ruling, chsallowing local legislation of toxic pesticides. When Missoula, 
Montana, tried to pass a referendum calling for tighter controls on 
local spraying of chemicals, trade associations, along with Ciba-Geigy 
and DuPont, spent over $50,000 to defeat it. 

These scenarios are rife in our nation’s capital and in our state cap- 
itals. The result is that the “limited liability” initially granted to corpo- 
rations to protect them now joins with other judicial interpretations to 
protect those corporations from the consequences of what they do to 
us. A very big difference. In the business realm, democracy as the 
founders envisioned it is now in abeyance. All that’s left are the mech- 
anisms, the rituals, the all-important image of democracy that is 
invoked by the very power brokers who would subvert it. In Washing- 
ton, D.C., corporations act as they do in the marketplace: They play 
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to win. The problem is how they win, for their usurpation of political 
power destroys the democratic process. Perhaps most hsturbingly, we 
as citizens have become inured to these incursions and accept them as 
part of the rough-and-tumble of politics. 

The legislation to ban pesticides within city limits did not spring 
full-blown from the mind of a bored, do-gooder activist. It followed 
thousands of reports of individual citizens being sickened because they 
happened to be downwind when a neighbor’s yard was chemically 
treated. People have suffered seizures, lost motor function, had their 
pets &e, and seen their children permanently injured in front of their 
eyes. Yet industry, with lobbyists, lawyers, and cant, continues to state 
through its trade organizations that legislation controlling pesticide 
usage “does not appear to be based on scientific evidence, but appears 
to represent a ‘cave-in’ to public perception and fear.” If we are not 
going to “cave-in” to what we see and feel or know, then why even 
have local legislation? 

The implication of such remarks is that the public’s fears are not 
legitimate fears, that the public cannot be trusted to act in its own 
interest. It is as if we have come full, dark circle to a time when “we 
the people” are being asked again to subordinate our Fonscience, our 
common sense, and our collective wdl to a higher authority-in this 
case, one that would convince us that spending hundreds of &ions 
of dollars to place chlorinated hydrocarbons on our lawns-chemicals 
that are toxic, mutagenic, and carcinogenic, chemicals that seep into 
the water table, chemicals that have caused irreversible endocrinal 
damage in wildlife and humans-is good for us. 

This constant and unrelenting assault on private perceptions and 
“fears” by the well-oiled machines of public relations inevitably leads 
to a dispirited and defeatist private sector. Wfiam Greider writes in 
w h o  Will Tell the People? that “conscientious citizens ._. have been 
stunted by the circumstances of the modern political system. They 
may blast away at power with telling critiques or try obstinately to 
block its path. But most cannot imagine the possibility of forming a 
continuing relationship with power-a political system that would 
enable them to share in the governing processes and trust its out- 
comes. Even alert, active people have internalized a shriveled version 
of democratic possibility.” 
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By nature, by law, and by tradition, corporations often place their 
interests above others, includmg those of the community, the state, 
and the environment. When the chairman of the board of Union Car- 
bide first heard about Bhopal, he stated that he would devote his life 
to making right what had gone so wrong for so many victims. Within 
weeks he was on record with a correction, saying that he had previ- 
ously “overreacted,” and then sought to limit compensation to the 
people killed and injured. His first reaction was the human one, but 
his second and crucial response was corporate. The president of Union 
Carbide cannot publicly express grief, suffering, and compassion if it 
places the corporation in financial jeopardy. 

Following the accident, Union Carbide proceeded to liquidate a 
substantial portion of its assets and give them out to shareholders in 
special dwidends, thus reducing the corporation’s potential payout to 
the victims. Investors who bought shares after the disaster tripled their 
money as billions were paid out to Wall Street speculators, institutions, 
and arbitrageurs. In Inha, years after the accident, a majority of the 
200,000 victims exposed to deadly gas suffer corneal opacity or 
blurred vision. Others have “respiratory problems, gastrointestinal dis- 
turbances, lesions in the central nervous system, psychological trauma 
and behavioral dsturbances,” as well as high rates of long-term dam- 
age to the lung, brain, liver, and kidney. Most have still received no 
compensation. Union Carbide’s response to Bhopal was, in the opin- 
ion of many critics, unethical and inhumane, but it was not illegal. 
However, data from various researchers show that two-thirds of the 
Fortune 500 companies have been involved in illegal behavior between 
1975 and 1985. U S .  News and World Report states that 115 of the 500 
were convicted of a serious crime during the 1980s. 

General Electric, a household name around the world, has 
cheated the Army, Air Force, and Navy on defense contracts. It has 
been convicted for criminal activities and had its contracts suspended 
by the Pentagon. It has been convicted of bribery in Puerto Rico, 
accused of insider trading, and paid civil fines for discrimination 
against customers as well as employees. It has more Superfund sites 
for toxic pollution (forty-seven) than any other company in America. 
It operated the Hanford nuclear reservation in the State of Washing- 
ton which has created sufficient radioactive pollution to create fifty 
Nagasaki-size bombs. It has also polluted Florida with nuclear waste 
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and the Hudson River with PCBs. Bdlions will be required to clean 
up the toxic results of its mismanagement. 

The list of abuses is long indeed, yet GE claims in interviews that 
it was not aware of any of them. Jack Welch, General Electric’s long- 
standing chairman, regarded as one of the toughest bosses in America, 
is also known for consistently raising the company’s sales and profits. 
He has been described as ruthless in his drive for greater returns on 
equity. But when is efficiency truly economical, and when does it 
push an organization over the edge and into styles of management and 
patterns of action that lead to deception and harm? 

Almost without exception in cases of dlegal or questionable cor- 
porate activity, the trail leads back to the CEO and his responsibility 
for sales and profits. While growth goals are explicit in all companies, 
the insidious, implicit pressures placed on junior levels of the corpora- 
tion are less obvious but no less powerful. We know that public offi- 
cials try to maintain “deniability” when dealing with hot issues like 
Iran-Contra, but we are less aware that corporations allow a simdar 
style of hands-off management that on the one hand encourages divi- 
sion heads and sales managers to be overly expedient or to cut corners, 
and on the other then allows the CEO to point the finger at individu- 
als several rungs below on the corporate ladder whenever trouble 
arises. The corporate “rules” usually show that an isolated individual 
violated company policy and that the corporation as a whole should 
not be held accountable. 

Before the hull of the Exxon Valdez burst open on Bligh Reef, 
Exxon Chairman Lawrence Rawl had embarked on a vigorous cost- 
cutting mission that had sliced deeply into employee morale and man- 
agement’s abhties. The company had eliminated 80,000 jobs; its 
supertankers lost up to one-third of their crews. While the stated 
objectives of this campaign were to cut bureaucracy and red tape and 
to improve efficiency, the cost- and job-cutting stretched employees so 
thinly that systems were at a breaking point. At the time of the acci- 
dent, the Exxon Valdez had moved far out of its safe shipping lane 
because staymg in it would have required slowing down to dodge ice 
floes from Columbia Glacier. Trylng to save a few hours in transport 
time cost Exxon and Alaska dearly. 

Practically everything that CEO Rawl said following the Exxon 
Valdez disaster alienated him from both his customers and the general 
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public. Americans could identify far more easily with the wives of 
fishermen weeping for the loss of livelihood and family savings than 
with Rawl’s boast, “I am confident that Exxon’s traditional financial 
strength will not be impaired by this major accident.” As argued in 
preceding chapters, any cost-integration plan that will effectively 
restore the environment should impair Exxon’s financial strength in the 
case of an environmental spdl. Nothing d change-or not nearly 
enough-until the men and women who run our major corporations 
can acknowledge the insensitivity of the remark by Rawl, until the 
legal and economic feedback corporations receive &om society 
becomes an imperative to change. For every right we assume, there is 
a corresponding responsibility, and if those responsibdities are consis- 
tently breached by corporations, then it is the public’s role to impose 
those restraints through law. 

According to Russell Mokhiber, author of Corporate Crime and 
Violence, corporations kill 28,000 people and seriously injure 130,000 
every year by selling dangerous and defective products. On the job, 
over 100,000 employees die annually owing to workplace exposure to 
toxins and other hazards. It is estimated that up to one-third of all can- 
cer deaths are caused by carcinogens encountered at places of employ- 
ment. The Senate Judiciary Committee has placed the cost of faulty 
products and monopolistic practices at between $174 and $231 billion 
per year. The Ford Pinto, Bhopal, the Dalkon Shield, Exxon Rldez, 
Love Canal, et al: The list is long in whch the corporate system failed 
and individual judgment was flawed, but these episodes are usually 
viewed as random events. Nevertheless, in 1989, a poll conducted by 
Business Week and Louis Harris asked 1,247 adult Americans what 
kmd of activities they thought business would risk in order to increase 
their profits. Between 37 percent and 62 percent of respondents said 
business would do one or more of the following: harm the environ- 
ment, endanger public health, sell unsafe products, knowingly sell 
inferior products, deliberately charge inflated prices, or put its work- 
ers’ health safety at risk. Only 8 percent of the respondents thought 
that business would do none of the above to obtain greater profits. In 
other words, nine out of ten Americans believe that business wdl lie, 
deceive, harm, endanger, or cheat in order to make more money. 

Still, little social stigma attaches to incidents like Bhopal; the com- 
panies involved suffer relatively little economic loss; and usually no 
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one is held criminally accountable for the harmful actions. The 
episodes are defended by their corporate perpetrators and eventually 
pass out of the public attention. In most cases, guilty corporations sign 
consent decrees, admit no guilt, and are asked to pay fines, usually 
quite a small percentage of their overall capitahation. 

The cumulative impact of corporate crime is a deep-seated, 
“free-floating” cynicism and distrust regarding big business. If we are 
to create a commercial culture that does no harm to natural and 
human communities, society wdl have to define commercial crime 
more effectively, and begin to see it as something less than inevitable, 
and more than excusable. In law, an individual is held accountable for 
his actions, even if those actions are carried out in ignorance of the 
law. A person is liable for what he does; he is also responsible for 
knowing what is right and wrong. Corporate crime, on the other 
hand, is perceived and handled differently. It is rarely even referred to 
as crime. No one was held responsible for the increased incidence of 
cancer following Three Mile Island, even though unsafe condtions 
and practices were known and sanctioned by Philadelphia Electric. 
The American executives at Shell Oil Co. in charge of manufacturing 
DBCP were not liable for the 1,000 Costa Rican employees of Stan- 
dard Brands who became sterile after working with this chemical, nor 
is Standard Brands “liable” for shipping the remaining 45,000 gallons 
of the DBCP inventory to Honduras after the pesticide was banned 
in Costa Rica. When McDonnell Douglas deceives government reg- 
ulatots about the safety of an aircraft and people &e, what shall we 
call it? When Procter & Gamble dumps chemicals in a Florida water- 
way that kill wildhfe and send poisons up the food chain to be eaten 
by people, how shall we name it? When Dow Corning does not 
inform breast implant recipients of evidence it held back for eighteen 
years detailing potentially damaging effects of the materials involved, 
has a crime been committed? 

It is granted that a well-run business is one of the most efficient 
forms of human endeavor. But we must also acknowledge that a 
poorly run corporation has the power to be one of the most danger- 
ous forms of human activity ever invented. In his book, I n  the Absence 
Of the  Sacred, author Jerry Mander makes an excellent case for classify- 
ing corporations as a form of technology. We tend instead to visualize 
a corporation as the group of people and place it in the same category 
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with churches, Boy Scout troops, the YMCA, and the Wednesday 
night meeting at the town hall. But these institutions are profoundly 
hfferent fiom corporations. They can certainly act bureaucratically 
and foolishly, but they cannot, in general, act rapaciously. They do not 
have the size and the power and the hnds. Their social and cultural 
functions are not overridden by what corporations see as their higher 
purpose: to make money. 

A corporation is a social machine with interchangeable parts and 
processes that can be measured, predicted, manipulated. They can be 
bought and sold, broken up and reassembled. Because managers man- 
age corporations, it is hfiicult to see that corporations also run them- 
selves. They have a powerful inertia toward given goals, and if one 
manager cannot accomplish those goals, he or she is very likely to be 
replaced until one is found who can. A corporation, like other tech- 
nologies-nuclear power plants, airplanes, and vacuum cleaners-has 
an inherent, internal logic that transcends what you and I may think it 
is. It has a life of its own, especially since ownership can be diffused, 
broken into pieces, sold and inherited, and is essentially fungible. A 
corporation, although created and peopled by human beings, does not 
depend on any of them in order to exist. Founders die, so do their 
families; directors and managers come and go; workers have become 
essentially interchangeable components, particularly where the work 
involves repetitive, industrial tasks. 

In short, corporations are not quasi-sacred institutions like the 
PTA. We should think of them as a useful technology that we can 
employ to accomplish productive, economic tasks, nothing more, 
nothing less. Business lobbies resist all attempts to bring corporations 
under more control of the people, under the control of law. We are 
cautioned by business that there are already too many laws, too many 
regulations, too many competitive restrictions on business. That is 
certainly true in terms of the sheer number of regulations, but it 
begs an underlying question: Which arose first, the regulations or 
the violation of societal standards that called them forth? It is the 
anti-democratic nature of business that has brought upon itself the 
minutiae of government regulation. It is not surprising that some of 
this regulation should be frustratingly intrusive or misapplied. Cur- 
rent legislation has created legions of lawyers, regulators, and lobby- 
ists spending vast sums of money on laws that society cannot under- 
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stand, and on regulations that ambiguously invite misinterpretation 
and litigation. Business is correct to defend its right to act in order 
to produce a vigorous and engaging prosperity. But it is wrong if it 
forgets that this freedom can only be experienced within the disci- 
pline of social responsibility. 

Author Russell Mokhiber proposes a fifty-point law-and-order 
program to curb corporate misdeeds. Mokhiber recommends several 
statutes including a federal homicide statute covering corporations, 
creating a centrahzed corporate crime data base, increasing penalties 
for corporate destruction of documents, prohibiting industry employ- 
ees from taking regulatory jobs and vice versa, and invoking stiffer 
penalties for corporate executives convicted of crimes. As it stands 
now, in the case of any fine levied against a corporation, the cost of 
accompanying litigation is a tax-deductible business expense. When 
General Electric was fined $69 d i o n  for conspiring to falsely invoice 
the U.S. Government for parts not shipped or sold to Israel, you and I 
subsidized the $400 per hour lawyers who handled the case. 

Citizens are not allowed to deduct legal expenses when accused 
of crimes, and certainly not when convicted. By allowing corpora- 
tions to do so, our tax laws imply that such deductions fall in line 
with normal business practice. By removing deductibility for crimes, 
we are taking a small but considerable step toward effective cost-inte- 
gration, by placing those costs where they belong, at the feet of the 
perpetrator rather than the victim. 

The ultimate penalty a society can give a corporation is to 
demand that it cease to exist. In theory, this power stdl rests vestigially 
in the hands of the citizens according to the terms of every corporate 
charter. We have no problem granting ourselves, acting through gov- 
ernment, the power to incarcerate individuals who willfully break the 
law and harm others. That same right must be renewed with respect 
to corporations. If a corporation such as Rockwell International is 
repeatedly convicted for violating health, environmental, and safety 
standards, if it shows blatant disregard for the welfare of its customers, 
then its employees and/or the community at large should be able to 
petition to close down the company, causing its assets to be sold off to 
other corporations, all proceeds paid to shareholders, permanently 
dissolving the corporation. The right to do business in the United 
States becomes mere license if there are not enforceable responsibili- 
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ties concerning the health and welfare of citizens. It is interesting to 
note that the death penalty for individuals is less controversial than 
the mere suggestion that a few corporations may have forfeited their 
right to exist. How many people does a company have to harm 
before we question if it ought to exist? 

I 



8 

When an Eth~c 
Is Not an Ethrc 

e have elevated the ideology and mores of corporate life into a 
w b  elief ' system before which we pay homage, and we have 
allowed it to take over the political system. We may spend an hour in 
church or temple every week, but we spend forty or fifty or slxty 
hours at the workplace, in a job that demands and receives the greatest 
devotion we bestow on anyone or anything outside of (gnd sometimes 
including) our f a d e s .  Work or some form of collective labor has 
always been a defining element of society, but never before has the 
output of work become the dominant organizing principle of the 
world's peoples. 

Corporations are portrayed in the media as models of efficiency 
producing a stream of goods and services. But compelling evidence 
suggests that the behavior of many individuals in the modern corpo- 
ration is remarkably similar to that of addicts. The parallels between 
the way addicts organize their lives and the lives business encourages 
suggest that there are many aspects to addiction we may not have rec- 
ognized before-and many ways to define it. 

At the core, an addiction is a way to keep ourselves from feeling. 
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Thus, anything we do that keeps us from knowing ourselves and fdly 
experiencing the world around us can become an addiction. Work, 
television, food, money, sex, sports, and other activities can all be 
addctive when we rely on them to avoid deahng with inner problems 
or deeper emotions. For every addiction there is a fix, an experience 
that we repeat over and over again, giving us the illusion that we are 
alive, while in fact numbing us to the real world and our real self-, until 
it damages or destroys us. 

The extension to corporate behavior is clear. We can become 
addicted to the deal, the power, the action, the excitement, the con- 
flict, the aggression, the victories, the defeats, adhcted even to the 
chaos and the stress, addicted to the point at whch we feel empow- 
ered to do anythmg as long as it is legal (and perhaps not even legal), 
oblivious to many if not all of the effects of our actions on the envi- 
ronment, on society, or on ourselves. But like any habit, corporate 
addictiveness leads to chaos. Pursuing productivity and efficiency, 
American corporations have found anxiety. The demand to perform 
has become so overwhelming that, accordmg to a recent poll, 20 to 30 
percent of middle managers in the largest corporations confess that 
they have written memos or progress reports to their superiors that 
were hshonest. According to Michael Josephson, an ethics consultant 
for large companies, “We are swimming in enough lies to keep the 
lawyers busy for the next ten years.” Kirk Hanson, Professor of Busi- 
ness Management at Stanford, says that managers feel they must be top 
achievers, or risk being fired. A recent profile in a business magazine 
of a prototypical “successful executive” described his modus operandi as 
tahng no prisoners, having the hands-on quality of Attila the Hun, 
and as not suffering fools gladly but shooting them on sight. That was 
all meant as a compliment. Jack Welch, the Chairman of General 
Electric, nicknamed “Neutron Jack” because of his brutal and sudden 
firings, has elimnated 170,000 jobs during his reign and is considered 
one of the most admired CEOs in America by his peers. Some top 
executives have been summarily sent home from GE without warning, 
their personal effects shipped home by UPS. It should come as no sur- 
prise that another business magazine cover story featured a discussion 
of a “hot new skill” in the executive ranks, the ability to manage cul- 
tural, structural, and emotional chaos. 

Business is faced with seemingly irreconcilable forces that sunder 
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old assumptions and play havoc with employee morale. As the job base 
in Fortune 500 companies continues to decline (four million jobs lost 
in the past twelve years), as health and pension benefits are curtded, 
as real wages continue to fall, and with job security becoming a nos- 
talgic relic, workers can hardly be expected to be their most creative 
and productive. At the same time, decades of insulating prosperity in 
America have left our corporations slow in respondmg to global 
threats and competitors. Fear of the future has never been an effective 
human motivator, yet today the loss ofjobs and benefits is never far 
from people’s concerns, affecting their wihngness to take risks, to 
speak up, to address critical issues of safety or long-term value. 

The victims of an organized addictive system are not only those 
who lose their jobs, but also those who keep them. You cannot pick 
up a magazine that does not, at one time or another, praise, envy, or 
profile a woman or man who “has it all,” who regularly puts in sixty- 
hour work weeks, sits on several boards, volunteers for charity, heads 
the local Chamber of Commerce, works out at the health club, s d s  a 
boat, raises three children, and may even run for public office. This 
“successful” person is rapidly approaching burn-out, of course-you 
cannot “save the world” if you’re destroying yourself on the altar of 
workaholism, wolfing food, gulping coffee, taking “red-eye” fights in 
the middle of the night, trying to do the work of three people-but 
she or he nevertheless was consistently portrayed during the 1980s as 
living a dazzling life. Many of us who feel inadequate about our own 
lives wlll redouble our efforts to climb the corporate ladder through a 
simdar life of constant activity. 

A friend tells a story about his business, a regional publishing 
house that began to build. With the expansion came a feeling of 
exhilaration and excitement. “Growth was just like being at a party,” 
he recounted. “I could hear the buzzing of the conversation, the tin- 
kling of the champagne glasses, the electricity in the air. I was having a 
good time but when I looked over at the doorway, there was this 
goo@, awkward guy standmg there, not having fim, feeling like things 
had passed him by. And I reahzed it was me. My business was grow- 
ing, but a part of me had been left behind, the me that is shy, quiet, 
and reflective.” I suspect many people who get involved with business 
have a modest self that resists being adrenalized and overworked by 
incessant growth. In most cases, we see this subdued side of ourselves 
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as something to overcome, a limit, a reluctant and unassuming persona 
that needs motivation tapes and seminars to mold it into the obsessive, 
success-driven, capable person the late-night cable programs assure us 
is hding within. 

Nothing in the modern workplace, and very little in society at 
large, encourages us to take our time, or be satisfied with what we 
have. We’re being presented instead with a future where we wdl have 
to work harder, but have even less leisure time than we do today, if we 
are going to maintain our way of life. If that sounds like a positive 
feedback loop, it is. We are speeding up our lives and worlung harder 
in a futile attempt to buy the time to slow down and enjoy it. 

Our economic insecurity, drifting and corrupt politics, suffocat- 
ing debt, and environmental degradation cannot help but be reflected 
in the workplace where we spend most of our walung lives. The con- 
nections may be more obvious than we are willing to grant. For 
example, federal debt reduces the supply of capital for investment, 
and thus diminishes innovation, jobs, and productivity. High deficits 
were an attempt to re-create with paper the industrial growth of the 
past, a type of growth that depended on a unique set of circumstances 
in relation to the environment and resources. In fact, the 1980s could 
be seen as a financial end run around the simple economic truth that 
prosperity can only come from adding value. We have reached a 
point where the value we do add to our economy is now being out- 
weighed by the value we are removing, not only from future genera- 
tions in terms of &minished resources, but from ourselves in terms of 
unlivable cities, deadening jobs, deteriorating health, and rising 
crime. In biological terms, we have become a parasite and are 
devouring our host. 

For a long time in American society, a large number of people 
thought they were advancing under the guidance and direction of 
commerce. As long as we could identify the improvements in the 
quality of our existence with the continuing growth and influence of 
big business, criticism of and dissatisfaction with the system were gen- 
erally discounted or ignored. But during the past twenty years our 
standard of living has not increased, real wages have not risen, and, for 
the very first time since the Industrial Revolution, our work week is 
getting longer, not shorter-a literally epochal development, barely 
remarked upon in the press. Worldwide, workplace stress has increased 
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to the extent that the U.N. has issued a warning report calling it “one 
of the most serious health issues of the 20th century.” Of the seven 
top-sehng drugs in the United States, three are for hypertension, two 
are for angina and cholesterol respectively, and two treat ulcers- 
including Zantac, the top-selling drug in the world. It is estimated that 
in the United States alone stress-related diseases such as ulcers, high 
blood pressure and heart disease cost $200 bdlion a year in lost work- 
days, m e d d  claims, and lost compensation. 

The question arises as to how long a company can prevail if its 
employees, consciously or unconsciously, perceive their products, 
processes, or corporate goals as harmful to humankind. We must con- 
sider whether on some deep or primordial level, we sense and 
embody within ourselves the strains and demands we place upon the 
environment. What does it mean to work at a company that produces 
copious amounts of CO,, thousands of tons of toxins, dangerous and 
controversial products? A company that has a legal staff larger than its 
personnel department? Where gag orders are commonplace? Where 
lawsuits abound? And where safety is sometimes compromised? If 
such a company was full of depraved people, we would easily under- 
stand our dilemma and walk. But instead, it is run and operated by 
decent people who are friends, neighbors, and associates, people 
who, like ourselves, are not the least bit interested in harming the 
environment. Virtually no company exists or has been created to 
intentionally harm society, so we can assume that destructive acts of 
commerce are generally well intended, or based on knowledge that 
was available at the time of inception. But our understanding of the 
environment and humanlund’s impact upon it has accelerated and 
exploded in the past decades, and with that has come a great unease. 

One source of the dscomfort is apparent: An economy oblivious 
to the environment may be equally insensitive to its workers and man- 
agers. Employees will be used in wasteful ways, leading to workplace 
stress, overwork, &health or low morale. That the American work- 
force lives in a persistent state of anxiety further enlarges the power 
and control exerted over workers’ lives by management. This relation- 
shp holds true in both successful and less successful companies, and it 
is made more acute when rank-and-file sees that a handful of execu- 
tives and managers are lavishly compensated, in some cases with no 
apparent correlation to the performance of the company as a whole. 
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In sum, many employees sense (after a decade’s worth of “total qual- 
ity” management, employee involvement programs, and workplace 
enhancement) that they are s t d  caught in a fundamental inequality that 
they feel powerless to change. It should come as no surprise that every 
time a corporation offers a generous early-retirement program as a 
way to cut costs, it is usually oversubscribed. 

It would be one problem-a serious one, granted-if our behavior 
within the corporate belief system hurt only ourselves, but the damage 
done is greater than that. It is axiomatic that people will do thngs in 
concert that they would not dream of doing as inhviduals. The actions 
required in warfare are the standard example, but business offers plenty 
of its own. The infamous Pinto gas tank was not designed to explode. 
Rather, an elaborate skein of rationahation, denial, and suppression of 
information was wrapped around the facts when the safety of the Pinto 
was questioned within the organization, even when the car was still in 
the design stage. When a disaster like this strikes and the corporate 
belief system finds itself at risk in the public eye, public relations is 
called in to deal with the crisis. 

Denial wdl always prevent us from coming to terms with our 
actions as they affect the natural world but denial is an understandable 
reaction in the face of the great gulf between commercial reality and 
ecological reality. The fact is, if you work for a business-or even 
more so, if you own a business-it is highly inconvenient to fully 
acknowledge what is happening in the greater environment. That 
awareness runs counter to what we have been taught, and what we 
expect and want from our lives. America was founded on the “Go 
West, young man” principle of exploiting new lands and resources. 
Since World War 11, we have expanded that principle, and now seek 
to grow more rapidly, drill deeper, speed up the economy, take more 
and do it faster. Today, we seem to be entering another phase, which 
is to deny the downside of present natural resource practices while 
pretendmg to be environmentally responsible. Our insatiable appetite 
for resources and the attendant waste caused by their consumption are 
being masked in meaningless eco-speak. 

The message is much the same whatever the context: Don’t worry 
about too much packaging, too much plastic, or too much waste. We 
are going to solve the problem with recycling and clean-up. You don’t 
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need to change your behavior, and we certainly don’t need to change 
ours in any fundamental way. Recognizing that the greatest threat to 
their reputations and long-term fiscal health rested with children, their 
future customers, a number of corporations have entered the class- 
room, providmg teaching luts to schools, many of which have been 
impoverished by tax-cutting programs supported by business. These 
teaching materials are, above all, cute: Planet Patrol by Procter & Gam- 
ble, The Energy Cube by Exxon, Recychaurus and Recycle by Dow 
Chemicals and Plastics, Understanding the Waste Cycle by Browning- 
Ferris Industries, and Waste: A Hidden Resource by Keep America 
Beautiful, a public relations extension of the packaging industry. In the 
same vein, Champion International put out advertisements entitled: 
“Save the Wheatfields. Recycle Toast.” The ad goes on to say that 
environmental issues are “becoming clouded by misconception and 
confused by a myriad of concerns ... Sure, trees are a vital natural 
resource, but they are a renewable resource-and one that is protected 
by sound forest management . . . The critical issue is garbage dumps.” 
The company would like us to believe that ancient forests are compa- 
rable to wheatfields: crops you can grow year after year. 

While social issues such as homelessness and poverty are rarely 
touched by corporations or TV programming because they represent 
no opportunities to create or maintain illusion, the environment is 
redolent with benign, endearing imagery. Soft-focus shots of deer in 
virgin forests are used as totemic proof of a paper company’s commit- 
ment to the future even as they continue to clear-cut and fight con- 
gressional renewal of the Endangered Species Act. Native Americans 
look approvingly over a littered wildflower meadow being cleaned up 
by children using plastic bags advertised as biodegradable which in fact 
are not. (Mobil Oil was sued and chastised by attorney generals in sev- 
eral states for this ad.) Simpson Paper introduces a line of “recycled” 
paper with fractional amounts of post-consumer waste under the 
names of Thoreau, Whitman, and Leopold. British nuclear power 
companies announce that nuclear energy is green energy since it does 
not pollute the air. 

Within the forest products industry, one of the leaders in imagina- 
tive public relations is Louisiana-Pacific, whose chairman, Harry 
Merlo, was quoted as saying, “We need everything that’s out there . . . 
We log to infinity. Because we need it all, now!” But in a Fortune 
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magazine advertisement Merlo was wordsmithed to meet the needs of 
the 1990s: “Respect for the environment is nothing new to me. From 
the time I was a small boy in a poor family of Italian immigrants, I’ve 
understood how precious our God-given resources are, and how 
important it is never to waste them. The lessons I learned from my 
mother, Clotilde Merlo-lessons of thrift, common sense, hard work, 
and strength of purpose-I have not forgotten for a single day.” 

It was Simpson Paper Co. and Harry Merlo’s Louisiana-Pacific 
that discharged 40 million gallons per day of toxin-containing effluents 
into the Pacific Ocean near Eureka, California. After documenting 
over 40,000 violations of the Clean Water Act, surfers who were get- 
ting skm rashes and other ailments from the ocean sued both compa- 
nies and won, forcing payments of fines totaling $5.6 d i o n .  The 
presiding judge wrote that Louisiana-Pacific “essentially exempted 
themselves from all environmental protection requirements and there- 
fore [felt] free to discharge potentially chronically toxic effluent into 
the waters of the Pacific Ocean with impunity. The position is disin- 
genuous and flies in the face of the Clean Water Act.” 

It is easy to become cynical about corporate PR and promotion, 
especially in the area of ecology, but cynicism may turn us away from 
the deeper truth, which is that environmental ad campaigns represent 
the limit and extent to which corporations are presently wdling to 
accept ecological truths. Corporations do not perceive that present 
methods of production wdl deprive future generations, that there is a 
difference between supporting humankind with goods and services 
indefinitely and providing for them by relying upon environmental 
degradation as a means to overcome the carrying capacity of natural 
systems. What corporations do believe is that genuine environmental- 
ism poses an enormous threat to their well-being. If you define well- 
being as their ability to continue to grow as they have in the past, they 
are correct. 

Before the Industrial Revolution, commerce and culture were 
powerfully regulated by natural energy flows-mainly, the solar energy 
captured by food, wood, and wind. Scholars may debate the exact 
inflection point at which society turned to stored energy and, through 
it, harnessed the power of steam, railroads, and machinery, but once 
the process of industrialization commenced, the economic life of cul- 
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ture shifted from working with natural forces to working to overcome 
them. With the wholesale extraction and exploitation of stored solar 
energy, human beings are no longer living in synchronization with 
natural cycles and have accepted, however reluctantly, industrialism’s 
shadow-waste, degradation, and dehumanization. 

We have created, in essence, an artificial life, and in so doing, have 
lost some part of our human nature. Corporations extract resources 
and manufacture them into saleable products, leaving 11.4 bdion tons 
of hazardous waste behind every year. On one level it appears that we 
are the customer for these goods, but on another level it is we who are 
being sold, offered up, and delivered to the corporations. It is we who 
are being extracted, mined, impoverished, and exploited. It is we who 
are fungible. Common wisdom holds that ecologists worry about 
nature whde economists are concerned about human beings. But 
economists are in fact taking care of economics, and human beings are 
abandoned to the marketplace. What is for sale in America is our wel- 
fare. 

Author Joanna Macy writes of a type of despair that people feel 
when they experience the gulf between the grotesqueness of the 
world and the business-as-usual tenor surrounding it. At the level of 
the f a d y ,  the gap between what a child feels and knows is right and 
reasonable, and what Mom and/or Dad tells the child is right, can lead 
to schizophrenia. A similar dysfunctionality can affect an entire society 
that knows the state of the world is one way, yet is told over and over 
again that the world is something else. That disparity finds its most 
powerful and pervasive form in advertisements. 

By the time he or she graduates from high school, an American 
teenager will have seen 350,000 commercials. Children watch com- 
mercials at school thanks to Whittle Communication’s Channel One, 
which beams two minutes of advertising for every ten minutes of 
video “news” piped into thousands of classrooms. The average adult 
sees 21,000 commercials per year. Of these, 75 percent are paid for by 
the 100 largest corporations in America. In fact, corporations spend 
more money trying to get us to buy their products than we spend on 
all of secondary education in this country. Besides breathing, what do 
you do more than 3,000 times a day? What you d o - o r ,  more specifi- 
cally, what is done to you-is receive several thousand messages to buy 
something. Not all of these are TV hard-sells. Many are marketing 



132 - THE ECOLOGY OF COMMERCE 

messages on T-shirts, shopping bags, license plates, or even stenciled 
on your oranges and lemons. The others are billboards, radio spots, 
signs, movies, newspaper ads, labels on the outside of clothing, or 
sponsorships at operas and sporting events. When you arrive home in 
the evening, one of the first things you do is collect the flyers, junk 
mail, catalogs, envelopes from non-profit groups containing “personal- 
ized’’ letters, and free samples of shampoo hanging on your doorknob. 
Then the computer-generated junk phone calls start during dinner. 

Few of the 3,000 daily marketing messages you receive are by invi- 
tation. The fact that we are free to ignore any one particular ad 
doesn’t diminish the fact that the commercial environment as a whole 
is coercive. We cannot ignore it for it is where we live. There is no 
other place. With newspaper readershp trahng off, and book readmg 
likewise, TV has become America’s intellectual environment. Our 
minds are being addressed by addictive media serving corporate spon- 
sors whose purpose is to rearrange “reality” so that viewers forget the 
world around them. 

Advertising is needed to inform, dxect, and educate, but in its 
present form, it is an invasive expression of commerce. Advertising 
creates envy and a sense of inadequacy; it is responsible for mediocre 
TV programming because the lower denominators of taste produce 
the highest ratings; it deceives young and old alike into purchases that 
are inappropriate, unnecessary, or wasteful, feedmg the frenzy of con- 
sumption that is responsible for civilization’s overshooting present car- 
rying capacity. It is a type of “disvalue,” the removal of value h-om a 
product by transferring the monies that should go into quality to pro- 
motion and hyperbole instead. Mass-market advertising reinforces 
economic centralization because of the high costs required; it is anti- 
democratic because it is not designed to allow dissenting voices that 
challenge the product’s value or merits, and serves no social needs. 
Advertising permeates our souls, and denigrates women, the intellect, 
and spirituality. It has been called the “paradqpatic science” of the 
twentieth century. 

The relentlessness of corporate promotion is matched by the pas- 
sivity of consumers. Both parties are implicated, but both exonerate 
themselves gracelessly and easily by pointing a finger at the other. 
Businesses say they are responding to market forces and wdl change 
when the consumer changes. Consumers feel economically trapped by 
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corporations and see only the narrowest of options afforded in their 
daily acts; consciously or not, we feel abused, objectified, taken for 
granted. American consumers may continually astonish even them- 
selves by their base behavior and wants, but they have also tried to 
express themselves to business in thousands of other ways, from 
MADDS campaign against the promotion of beer and liquor to youth 
and citizens’ clearinghouses on toxic waste issues, to local activist 
groups concerning open space. People are organizing to fight what 
they feel are the larger forces that infect their lives and values, forces 
that are almost invariably rooted in economic self-interest. The giant 
corporations are silent, immobile, and unmoved by our stirrings and 
longings. When they do speak, it is almost always through the disin- 
genuous voice of “corporate communications.” Fixing, restructuring, 
and reorganizing the corporation to serve a restorative economy will 
not be a solution unless businesses level with their customers. As the 
therapist wisely counsels: honesty does not harm, dshonesty always 
does. Today’s deteriorating culture, environment, and economy are the 
fruits of decades of corporate dishonesty, a dishonesty that we have 
created, sanctioned, and supported. 

The potency of industrial systems is overwhelming. No culture in 
the world has been able to resist the allure, convenience, ease, and won- 
der of materialism. Industrial corporations have overturned thousands of 
years of beliefs and practices, sometimes overnight, replacing cultural 
traditions that linked human welfare to deities and great natural laws 
with a managerial system that showed how mankind could intervene 
with, overturn, and even replace natural law with engineering, mechan- 
ics, technology, and systems. The growing power of corporations has 
not been accompanied by any comprehensive phdosophy, any ethical 
construct, other than the accumulation of wealth as an end in itself. 
Very few principles guide the commercial conduct of corporations 
other than those randomly adduced or self-proclaimed. Everyone- 
managers, employees, customers-is left in limbo. 

The writer Jeremy R&an points out how closely our industriahzed 
concept of time is reflected in our social and environmental attitudes. 
When time becomes commoditized and scarce, and is constantly being 
accelerated, there follows an underlying separation of humanlund &om 
nature, a weltanschauung that says humankind can create its own world 
apart tiom the rhythms and pulses of nature. We live in a runaway 
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commercial culture in which humans dominate and control natural 
processes to ill-conceived ends, where Faustian problems caused by 
technology and industry are solved by new technology and industry, 
where, supposedly, growth is limited only by our imaginations. Those 
who would carry us to a new world of computerization, robotics, bio- 
engineering, and nano-technology see their role as architects of a 
future that is controllable, and thereby made secure against the random 
and seemingly unpredictable patterns of nature. They would create 
molecular machines that would eat pollution and produce ozone. 
They would fertilize the oceans with iron dust to reduce global warm- 
ing. They would engineer our animals and plants and tailor them to 
human requirements: bacon with less cholesterol, tomatoes that have 
no genes telling them to decay, chickens without feathers or legs. 

Business as practiced today is the opposite of the careful footsteps 
demanded by the placement of the stones in a Japanese garden, stones 
that make us conscious of each moment on the path, an arrangement 
that allows us to stop and consider the environment around us rather 
than merely walhng or rushing through. A careful, attentive path cor- 
responds to an ecological sense of time, honoring all biological con- 
nections. 

Whenever those moments arise in life when we become aware, 
fully and wholly, of the transiency of our existence, we seek those 
tasks and roles that give our hearts, minds, and hands the potential to 
serve truly another human being. While paying off mortgages and 
raising the kids can often provide all the “meaning” people can handle 
in their middle years, people are searching for higher values, both in 
what they do, as expressed in their work, and in how they interact 
with the world. As the end of the millennium draws near, what this 
world desperately needs is to have more value added to it. Too much 
has been taken away and destroyed. Businesses have this opportunity 
and challenge to create meaningful work for those who cannot find it 
in what they are presently doing. 

When Pacific Gas & Electric, a utility in northern California, 
announced a new &vision called the Energy Efficiency Department, 
they expected only a trickle of internal applicants. The new &vision 
had an agenda that was the opposite of the company’s as a whole: It 
was to institute measures that would create energy out of conserva- 
tion, and to initiate programs, rebates, and incentives to generate 
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“negawatts”-energy created through efficiency rather than new 
power plants. PG&E was overwhelmed with applications. People are 
hungry for ways in which they can integrate their need to be 
employed and support their f a d e s  with work that improves the 
world in which they live. That department now has 300 employees. 

People are either in denial or anxious that the disparity between 
what we experience in our own country and how most of the world 
lives is widening. Our prosperity in the North often results in the vic- 
timization of cultures and women and children in southern nations. 
People should be concerned about the difference between a popula- 
tion in the North that eats high on the food chain, and the 1.1 bdion 
people worldwide, especially children, who are malnourished or hun- 
gry, It is tragic that America’s largest export after food is weaponry, 
often sent to governments with repressive domestic policies, govern- 
ments whose military superiority is frequently used to wrest resources 
away from indigenous cultures to pay the debts incurred in the first 
place by weapons purchases. And slowly but powerfully, people are 
becoming concerned with the plight of women in all parts of the 
world, with the structural imposition of their second-class status with 
respect to families, education, government, business, and public policy. 

Literally thousands of native cultures around the world have been 
destroyed by economic development. Lost with those cultures have 
been languages, art and crafts, family structures, land claims, traditional 
methods of healing and nourishment, rites and oral histories. Despite 
all the economic growth in the Third World between 1960 and 1980, 
the gap in real income between the rich and poor nations increased 
from a factor of 20 to a factor of 46, and that gap continues to 
increase. Rather than uplifting the less developed nations, industrial 
economies have caused increased polarization of rich and poor, 
unleashed ethnic confhct, destroyed lands, urbanized the poor to 
marginahzed conditions, and made the developed nations richer in the 
process. According to former World Bank President Robert McNa- 
mara, “Even if the growth rate of the poor countries doubled, only 
seven would close the gap with the rich nations in 100 years. Only 
another nine would reach our level in 1,000 years.” This is, in part, 
the result of the richer nations expandmg their carrylng capacity by 
exploiting resources in other countries. And while the United States 
nay be richer, it has suffered some of the same fate as its neighbors 
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internally: the skewing of the economic pie, a loss of tradtions, the 
destruction of culture. The top 1 percent of the population increased 
its wealth 150 times faster than the bottom 99 percent during the 
1980s. Within the next decade, California wdl lose thirty-four native 
American languages that have existed for over a thousand years. The 
people who would have spoken and taught these languages to another 
generation are driving Ford pick-ups, drinkmg Bud, or have vanished 
fiom the earth. 

Business cun provide meaning for workers and customers but not 
until it understands that the trust it undertakes and the growth it 
assumes are part of a larger covenant. As long as nature, chddren, 
women, and workers are abused by institutions espousing fkee-market 
theories, the real deficit wdl continue to grow-the difference 
between what business has taken and what it has returned, the differ- 
ence between value added and value subtracted. For most people 
meaning is derived from just the opposite relationship, one in which 
one gives more than one takes, where one’s life is intricately bound to 
the promotion of the common good. 

If adding value is what business is, or should be, all about, then it 
follows that you can’t contribute values unless you have them. Our 
personal values, which have become so dstant and removed from the 
juggernauts of commerce, must become increasingly important and, 
finally, integral to the healthy functioning of our economy. Business 
offers us rich and important ways to improve the world. Every trans- 
action in the scheme of things is small, incremental, seemingly incon- 
sequential, but each moment has the potential to create real change. 

When Jerry Kohlberg withdrew from the Kohlberg Kravis 
Roberts partnership, dismayed that KKR had changed from a friend 
of innovative small companies to d predator, he said that “Around us 
there is a breakdown of . . . values in business and government . . . It is 
not just the overweening, overpowering greed that pervades our busi- 
ness life. It is the fact that we are not willtng to sacrifice for the ethics 
and values we profess. For an ethic is not an ethic, and a value not a 
value, without some sacrifice for it, something given up, something 
not taken, something not gained. We do it in exchange for a greater 
good, for something worth more than just money and power and 
position.” 



9 

The Opportunity of Insignificance 

mall business is the understory of commerce, where new ideas and S diversity arise and are processed into growth. One of the purposes 
of the restorative economy is to ensure that innovative commercial 
options have a chance to survive in the monoculture of corporate cap- 
italism. Like any new species, the new and/or small business has to 
find a niche, some crevice in the marketplace in which it can adapt to 
the dominant commercial system and then live long enough to tell the 
tale. This is certainly possible, as the boom in small business start-ups 
(and survivals) in recent decades demonstrates, but that boom is only 
part of the story. Even though smaller businesses have been responsible 
for the lion’s share of new jobs in the past decade, “market share” for 
the Fortune 500 has continued to rise. 

While small businesses perform a variety of service roles, such as 
financial planning, haircutting, wholesaling, retailing, plumbing, pro- 
viding food, and subcontracting to larger companies, it is their under- 
rated role as institutions at the economic and cultural margins that is 
actually most important. Large businesses themselves benefit from the 
understory, for most of the giants grow through acquisition as well as 
their own internal development. Ideas, licenses, new technologies, and 
companies themselves are constantly being passed up the economic 
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line, enriching large corporations as well as entrepreneurs. In addition, 
the hard-and-fast &vision between large and small companies, although 
measurable, tends to fade away when an enterprise is examined over 
time. 

Small business is the arena in which pragmatists, inventors, and 
idealists operate, where they can act clearly, directly, and affirmatively. 
Since they are closer to their customers, by dint of size, they are in a 
better position to organize and educate those customers to perceive 
the difference between a product made sustainably and one that is not. 
This is a difficult task, because when you are trying to act responsibly 
with respect to the environment, you find yourself competing in price 
against organizations that have several advantages, including their 
unwillingness or inabikty to examine the wider implications of the 
production and consumption of their product, as well as their inclina- 
tion to do almost anything by way of advertising to sell it. Another 
disadvantage is that new, entrepreneurial, restorative businesses for the 
most part do not benefit from any type of assistance, government or 
otherwise. Elaborate systems of subsidies to big business have been 
established over the decades, and in many cases these subsidies rein- 
force outmoded ways of manufacturing or hstribution, malung it 
more difficult for start-ups to compete and survive. For example, the 
government subsidizes farmers who grow tobacco, despite the fact that 
cigarettes lull more people per year than AIDS, automobile accidents, 
suicide, homicide, fires, heroin, alcohol, and cocaine together, but cer- 
tainly no subsidy exists for a truck farmer who grows vegetables for 
local markets. Still, the tens of thousands of restorative businesses 
growing and thriving in America contradict the notion that the envi- 
ronment and business are at cross purposes. They are only in confict if 
we continue to define and construct our political and commercial sys- 
tems to favor the past. As dwussed in precedmg chapters, what hurts 
the transition to sustainable and restorative businesses more than any 
other single factor is artificially low prices that do not fully incorpo- 
rate the true costs of a product or service, especially when those low 
prices are the result of cost internalization, subsidies, or tax breaks. 

Although many small businesses are winnowed out in the compet- 
itive process, those who survive, strengthened by their marginalization 
and initial undercapitalization, often prove to be formidable competi- 
tors, including such high-profile companies as Ben &Jerry’s and Tom’s 
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of Maine. Thousands of other lesser-known concerns are also doing 
business in a restorative way. The magazine In Business estimates that 
70,000 businesses in the United States have the express goal of clean- 
ing up or improving the environment. They range from a company in 
Oregon called DejaShoe which makes its shoes out of recycled mate- 
rials, to Appliance Recycling Centers of America, which works with 
utilities to improve energy standards by scrapping older, inefficient 
appliances, recycling the CFCs and ferrous metals, and safely disposing 
of the toxins. The niches available for other new businesses are innu- 
merable. 

A cardmal principle and practice of any new business should be to 
perform tasks and services that are sustainably produced and/or pro- 
mote sustainabhty in society as a whole. The word “sustainability” 
can be defined in terms of carrying capacity of the ecosystem, and 
described with input-output models of energy and resource consump- 
tion. Sustainability is an economic state where the demands placed 
upon the environment by people and commerce can be met without 
reducing the capacity of the environment to provide for future genera- 
tions. It can also be expressed in the simple terms of an economic 
golden rule for the restorative economy: Leave the world better than 

u found it, take no more than you need, try not to harm life or the 
ironment, make amends if you doc Sustainability means that your 

service or product does not compete in the marketplace in terms of its 
superior image, power, speed, packaging, etc. Instead, your business 
must deliver clothing, objects, food, or services to the customer in a 
way that reduces consumption, energy use, distribution costs, eco- 
nomic concentration, soil erosion, atmospheric pollution, and other 
forms of environmental damage. 

WMe small business does not automatically represent an advanced 
form of social organization (it can behave as badly as large business), its 
marginahty does give it a better chance than the multinationals to fos- 
ter products, ideas, and services that are beneficial and constructive. 
While large companies resist the evidence of significant environmental 
and social problems caused and abetted by their own products and 
actions, smaller companies can see those problems opportunistically as 
pathways to growth and success. A start-up can build these practices 
into its foundation or business plan, or at the very least try to avoid 
practices and products that are by definition destructive. Starting a 
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business based on these principles, although challenging, is certainly 
less daunting than trying to change an existing business that is 
entrenched and embedded in an established market and cannot trans- 
form itself overnight without risk of immediate economic losses. 

The distinction between growth and development is at the heart of 
a restorative economics. Economist Herman Daly writes:“‘To grow’ 
means to increase in size by the accretion or assidation of material. 
‘Growth’ therefore means a quantitative increase in the scale of the 
physical dimensions of the economy. ‘To develop’ means to expand or 
reallze the potentialities of; to bring gradually to a fder,  greater or bet- 
ter state. ‘Development’ therefore means the qualitative improvement 
in the structure, design and composition of the physical stocks of 
wealth that results from greater knowledge, both of technique and of 
purpose. A growing economy is getting bigger; a developing economy 
is getting better. An economy can therefore develop without growing, 
or grow without developing.” Growing implies size for the sake of size, 
while the idea of development implies that the product or service sup- 
plied will actually help people use fewer resources in the long run, and 
at the same time wdl serve or improve their lives. In the restorative 
economy, a company is based on the idea that its products or services 
w d  improve people’s lives qualitatively, not quantitatively It should 
provide a product or service that helps people develop their lives, and 
not merely increase the amount of their possessions. The smaller the 
business, the easier it is to internalize this dstinction. 

Consider health care. Our current system of allopathic medicine is 
a growth industry, partly because of its ovenvhehng reliance on 
technology and pharmaceutical drugs. With six out of nine trips to 
the doctor concludmg with a prescription for a drug, allopathic 
medcine makes people dependent on “consuming” chemicals to alle- 
viate symptoms or relieve conditions. The system requires large adver- 
tising budgets in specialty magazines for prescription drugs, and on 
television and in other media for over-the-counter remedes. It 
requires conventions, hospitallty suites, salesmen, and all the other 
apparatus of modern business. The cost of developing and testing a 
new drug has eliminated all but the biggest or most strongly capital- 
ized companies from competing in this market. Development costs of 
$200 million for a single product are normal, necessitating high prices 
that lock out the people in developing countries from using the prod- 
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uct while it is covered by patents. Proprietary formulations give com- 
panies near-monopolistic control over a product for many years, 
allowing predatory pricing, increasing health costs for everyone. These 
drugs are “economical” because as the overall cost of health services 
skyrockets, a single drug that can forestall or prevent hospital care will 
“save” its consumers tens of million of dollars per year. It is no sur- 
prise, therefore, that the allopathic system is highly profitable for the 
companies that control it. As I write, attempts are being made to rein 
in their power, but the hndamental problem is not the rapacity of the 
pharmaceutical and medical industry, but the allopathic system itself, 
which requires you to get sick in order to get well. 

Preventive medicine, the alternative, is a developmental business. 
It, too, is founded on scientific research, but it is dedicated to prevent- 
ing Illness, drug dependence, and hospital care whenever possible. It is 
a people-to-people business, hands-on, gregarious, empowering, and 
educational. It informs and instructs. It is rooted in small businesses, as 
contrasted to promotion, propaganda, and junket holidays for physi- 
cians paid for by drug corporations. Preventive medicine gives people 
greater control over their lives, an understanding of the root causes of 
illness, and a means to reduce their dependence on drugs and hospi- 
tals. Preventive medlcine is a process. It is essentially decentralized, and 
it can be accomplished by a barefoot doctor in Chiapas, Mexico, or by 
a nurse-midwife in the Bronx. 

The same dstinction between growth and development can be 
drawn in the areas of energy production and energy conservation. 
Energy dependence in the United States has reached alarming levels, 
as attested by the Gulf War, in which more than 100,000 Iraqi regular 
troops were kdled with bulldozers and carpet bombs to liberate the 
oil-rich plutocracy of Kuwait. Propaganda and wartime rhetoric aside, 
the war was conducted to ensure that supplies of oil from the Gulf 
region would not be interrupted. In business terms, this was a subsidy 
to oil companies paid by the U.S. taxpayer, an understandable expen- 
hture, if it was truly needed. But in fact, if former President Reagan 
had not in 1984 rolled back the efficiency standards for American- 
produced automobiles, we would have been saving more oil than we 
were importing fi-om the Gulf Region in 1991. This is not to say that 
U.S. and other allied troops would not have gone into the region any- 
way, but we can be sure that if Kuwait were poor and devoid of 
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resources, there would have been much less popular support for the 
war, probably no invasion to begin with. 

Another source of energy avdable to us, the energy saved through 
conservation, is not controlled by corporations or foreign govern- 
ments. We have in place in America the technological ability to 
reduce our overall energy consumption by nearly 80 percent. Through 
high-mdeage cars, technical retrofitting of other modes of transporta- 
tion, super-efficient heating and cooling systems, insulation, weather- 
stripping, and new lighting technologies, the United States can not 
only regain its energy independence, but can create hundreds of thou- 
sands of new jobs, far more than would be lost through reduced oil 
imports. What has this to do with the principle in question? Oil, 
nuclear, and coal are all growth industries, requiring large capital 
investments, not only in rigs, supertankers, machinery, and plants, but, 
as we have just seen, in d t a r y  preparedness. Energy conservation is a 
developmental business. Saving four-fifths of our daily current con- 
sumption of energy through efficiency and conservation is more pro- 
ductive than drilling or mining for energy, and it provides energy on a 
renewable basis. Conservation does not run aground in Prince 
William Sound. On the other hand, it is labor intensive, creates jobs 
and wealth, and promotes real economic prosperity wMe lowering 
our overall impact upon the environment. Our air gets cleaner, global 
warming is tempered, acid rain is reduced, and pollution dramatically 
decreases. 

How is ths relevant to small businesses? Conservation is a hands- 
on, community-based, house-by-house undertaking. Most energy 
conservation services are handled by small, locally owned concerns. 
Of course, ths is the problem: the political clout of the energy corpo- 
rations skews our national policy in their favor, promoting their own 
agenda, while inhibiting serious efforts at conservation. 

An example of a business dedicated to development, not growth, 
is the timber operation run by the Menominee Indians, mentioned 
earlier. For the past 135 years, the Menominee have practiced a delib- 
erate, sustained-yield practice on their 234,000 acres of forested tracts 
in northeastern Wisconsin. In that period, they have produced 2 bil- 
lion board-feet of sawn timber while preserving the forest stock. Each 
time the forest has been inventoried (in 1963, 1970, 1979, and 1989), 
its volume has increased over the previous measurement. The preser- 
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vation of the forest has not only benefited wildlife, streams, and biodi- 
versity, but also has provided a steady income for many of the tribe’s 
members, allowing them to maintain their lives in the ten small towns 
dotting the reservation. But the Menominee say that if they could get 
an extra 10 percent for their sawn timber, they could refurbish their 
mills, improve productivity and compete more effectively. But with 
whom are they competing? Corporations that either received their 
timber in the nineteenth century, when the government gave 183 mil- 
lion acres to the railroads, or are now purchasing it from the Forest 
Service at prices far below market and replacement value. And how 
do these corporations perform? Accordmg to a recent study, “Aesthet- 
ically, the Menominee Forest has no equal among managed forests in 
the Lake States region ... the Menominee forest greatly surpasses, in 
terms of total productivity (measured in value of the products removed 
on a sustained yield basis), the adjacent Nicolet National Forest that 
has more than twice the acreage of commercial forest land.” 

Recently, the Menominees’ harvesting practices were certified by 
Scientific Certification Systems, helping them gain wider recognition 
for their conservation practices. They now count as a customer the 
Knoll Group, a large manufacturer of office furniture. The company 
has indicated that it will switch entirely to sustained-yield timber in 
the coming decade. How did the Menominee begin such practices so 
long ago? As Kenneth Sloan, a forest supervisor in Wisconsin’s 
Department of Natural Resources, explains: “The Menominees 
would no more separate the forest from its intrinsic ecological and 
societal value than we would separate one finger on our hand from 
another.” 

The following list of principles for sustainable small businesses are 
not intended as a form of commercial political correctness intended to 
straitjacket companies, but are rather general guidelines to evaluate the 
design, sources, impact, and purpose of a new or small enterprise. Any 
businessperson should create his or her own customized set of stan- 
dards that wdl lead to constructive and restorative changes, standards 
that can be converted into actual day-to-day practices. These principles 
are not perfect, but they are possible, present, and operating, and thus 
give voice to the idea that business can reimagine the world it operates 
within, and prosper in the marketplace. 
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Sustainable businesses: 

Replace nationally and internationally produced items with products 
created locally and regionally. 
Take responsibility for the effects they have on the natural world. 

Do not require exotic sources of capital in order to develop and grow. 

Engage in production processes that are human, worthy, dignified, and 
intrinsically satisft.ing. 

Create objects of durabhty and long-term utility whose ultimate use 
or disposition will not be harmful to future generations. 
Change consumers to customers through education. 

Sustainable businesses replace nationally and internationally produced 
items with products created locally and regionally. The high infrastructural 
costs inherent in highly centralized manufacturing and distribution are 
wasteful and unnecessary, Randy Hooper, a marketing professional 
from British Columbia, calculated the hfference to a local community 
of 7,500 people between buying a nationally known, name-brand, all- 
purpose cleaner in a plastic bottle with trigger-spray attachment, and 
buying a concentrated cleaner poured into a refillable trigger-spray 
bottle. The numbers are a little tehous, but the final point is strihng: 
local is economical. 

Before there is a product, there are components, and they are 
expensive. Bottles cost 30$, triggers 40$, the package altogether about 
93$. The product itself costs 8$, and the additional overhead of adver- 
tising, brokers, truckers, wholesalers, salesmen, taxes, trade shows, 
hospitality suites, giveaways, liabhty insurance, store “listing fees,” 
research, market testing, waste, lawyers, and accountants brings the 
product to a landed cost of $2.23 in the store, and selling retail for $3. 

Of the 77$ the store makes, 35$ goes to staffing, 13$ for employ- 
ment taxes, 12$ for overhead, 2$ goes to insurance, 312 to marketing, 
7$ is profit, and 5$ is paid out as income taxes. Therefore, of the $3 
paid by the customer, only 57$ stays in the community where it is 
purchased. The remaining $2.43 (including sales tax) leaves town. If 
one year’s suppIy of cleaner for this community is 10,000 bottles, the 
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total purchase price of $30,000 is allotted this way: $9,300 for packag- 
ing, $4,200 in various taxes, $6,900 for labor, $800 in actual raw 
material, $3,400 in overhead and marketing, and the balance of $5,400 
to insurance companies, truckers, and sundry taxes. Of that, $5,700 
stays in the community. 

If the store were to buy a drum of concentrated cleaner of equal 
effectiveness, sold in bulk to be diluted at home with water, it would 
cost the local community $10,876 for one year’s supply-a savings of 
$19,124. The costs would break down this way: $880 for the soap, 
$105 for transportation, $74 for packaging assuming people bring 
their own bottles back to the store, $1,390 for labor, $416 for over- 
head, marketing, and insurance, and $4,187 in various taxes. Besides 
saving energy, fuel, transportation, and the 833 cartons and 10,000 
bottles that would otherwise be wasted, the community also keeps 
$4,651 of the selling price of $10,876 for itself. In the conventional 
manner of sale, $5,700 stays in the community. When sold in bulk 
form, the community keeps $4,651 and saves $19,124 for a combined 
total of $23,775. 

By localizing production and distribution, communities export less 
capital while depleting fewer &om resources. In the above example, 
there was no change in the level of consumption of cleaner, but fewer 
resources were used while real income went up significantly in the 
community. Small, economically depressed towns are usually large net 
exporters of capital. These towns have very little to sell (or by defini- 
tion they wouldn’t be so economically depressed), and in turn what 
income they do generate is sent right back out of town for 
“imported” energy, foods, and goods. Accordmg to the Rocky 
Mountain Institute, an average American town of 5,000 people spends 
about 20 percent of its gross income on energy in various forms-over 
$20 million a year. Ninety percent of that sum is capital exported out 
of town to other suppliers. If the town cuts its energy use by 25 per- 
cent, it accomplishes two things. First, it saves approximately $5 md- 
lion a year, money that can be used for other purposes. Second, creat- 
ing those savings requires an investment in energy conservation, both 
techniques and education. If the town spends $1 million a year locally 
in conservation measures, it creates jobs and retains more income to 
be spent in the same town; ideally some portion of it would be spent 
on other capital-retaining, resource-conserving businesses. 
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Every region faces the same challenge as a business: Money com- 
ing in must equal or exceed the money going out in order for the 
town to prosper. By closely reexamining the ways in which money 
leaves a town, businesspeople can find tremendous opportunities 
opened up for small, locally owned companies. This process requires 
thoughtful approaches, meetings, and community awareness. 

The principle applies equally to goods imported from overseas. 
Although we hear much about the supposed benefits accruing to 
countries who open their borders and engage in freer trade, left out of 
the equation are the tremendous imbalances created in specific locales 
and communities. Self-reliance is not a bad word, nor is it uneco- 
nomic, as free-trade proponents would have one believe. Many parts 
of the United States mimic Third World countries in that we send 
overseas our coal, timber or cotton, and then shop at the mall for the 
furniture and clothing that have been imported. The greater value to 
be added is not in the extraction of a resource but in the transforma- 
tion of a resource, and we are increasingly delegating that role to oth- 
ers. Over a period of time, if such imbalances persist, the community 
loses other critical resources: its talent and young people. Towns in 
decline are not attractive places in which to live, and residents with the 
ambition and education to work elsewhere do so, further impoverish- 
ing the community, and minimizing the prospect of local self-renewal 
and economic growth. 

Obviously, if you live in eastern Washington or rural Pennsylvania, 
you are not going to try to grow coffee. Imported products are not all 
objectionable. It is just that we have ceased to pay attention, as in the 
soap or energy conservation example, to those areas of our local 
economies in which we can profitably and capably provide alternatives 
or substitutes. A community that can provide many of its necessities 
locally will be less affected by the roiling national and world economy. 
It can prosper in good times, but d be more reshent in bad. We wait 
too often for answers from Washington, D.C., as to hbw to reduce our 
housing and health costs, when the answers lie in our local region. 

A restorative company “finds the shortest, simplest way between 
the earth, the hands and the mouth.” Wendell Berry in his essay 
“Conservation Is Good Work,” decries the elaborate market systems 
that have effectively alienated us fiom our roots while wasting our 
earth: “The dilemma of private economic responsibility is that we 
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have allowed our suppliers to enlarge our economic boundaries so far 
that we cannot be responsible for our effects on the world. The only 
remedy for this that I can see is to draw in our economic boundaries, 
shorten our supply lines, so as to permit us literally to know where we 
are economically. The closer we live to the ground that we live from, 
the more we know about our economic life; the more able we will be 
to take responsibility for it. The way to bring discipline into one’s per- 
sonal or household economy is limit one’s economic geography.” 

To rebuild an economy to honor the natural communities on 
which the human society depends involves a patient reconstruction of 
the commercial ties and connections that bind and separate us. It is 
one thing for corporations to promote individual responsibility as a 
means to “save the earth,” and quite another for an enterprise to con- 
ceive and design itself so that choices are enlarged. If changing from 
linear to cyclical processes is a key to re-creating business in an ecolog- 
ical manner, then an important component of that redesign will be 
feedback, accountability and responsibility. Local ownership, while not 
guaranteeing such a result, makes it much easier for producers and 
customers to know, understand, and respond to one another. Further, 
it also helps to maintain capital pools in the community of origin and 
strengthen local economies. 

Sustainable businesses take responsibility f o r  the efects they have on the 
natural world. One of the outgrowths of Earth Day was the emphasis in 
the me&a on stories about what the consumer could do to “save the 
earth.” Books were published, lists were drawn up, children were gal- 
vanized, as if subtle or radical changes in personal consumption and 
recycling habits alone could prevent worldwide ecological damage. 
Indwidual activity is empowering, but it cannot of itself change the 
nature of social and environmental degradation. The popularity of the 
notion that it’s within the power of citizens to save the earth is not 
surprising, because it is in the very nature of modern corporate capi- 
talism, however inadvertently or purposefully, to put itself in the best 
light. While everything inchiduals do helps, these efforts are relatively 
insignificant when compared to the demands placed upon the envi- 
ronment by corporations themselves. Consider this fact: If the items 
used in households in America were all recycled, this would reduce 
our solid waste by only 1 to 2 percent. 
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After Earth Day 1990, businesses large and small flocked to the 
green movement, seeing it as a means to find a niche in an otherwise 
crowded market or, in the case of some companies, as a means to 
improve their tarnished image. Onto the market flooded earth candles, 
“recyclable” plastic, and millions of T-shirts with activist slogans put 
out by fashion companies. By shifting focus to the consumer, compa- 
nies managed to shift much of the attention away from their own 
actions. We must learn to hstinguish between what are called green 
businesses and what are genuinely restorative companies. 

While smal l ,  incremental changes in commerce are worthy begin- 
nings, they are no more than that. Restorative businesses must rethmk 
entire processes, &om production and materials sourcing to employment, 
distribution, and marketing. As author Kirkpatrick Sale writes, “Nothmg 
less than a drastic overhaul of t h s  cidzation and an abandonment of its 
ingrained gods-progress, growth, exploitation, technology, materiahsm, 
humanism, and power-d do anythmg substantial to halt our path to 
environmental destruction, and it’s hard to see how lifestyle solutions d 
have an effect on that.” 

And any substantial change in the ways in which we degrade our 
environment will have to emerge from business leadership. It is an 
insult to our intelhgence when companies shrug at environmental 
problems by saying “the consumer made me do it.” It is true that 
existing companies cannot easily or quickly change long-standing 
practices, especially when those practices were deemed acceptable and 
effective for so many years. But new companies must take into 
account all that we know to date about destructive commercial prac- 
tices and build on that knowledge to avoid routes to commercial 
meaninglessness. 

An example of a company redesigning its methods, processes, and 
product is Natural Cotton Colours; Inc. It is, in the words of its 
founder, “the result of a hobby gone wild.” The company evolved out 
of a decade of cotton breedmg by Sally Fox, a graduate in entomology 
from the University of California at Riverside. Her first job was as an 
independent cotton breeder. In the course of her work, she came 
across some brown-seed cotton that was being passed around to other 
breeders in the state. Most of the others put it aside, seeing no market 
for naturally brown cotton. As a lifelong spinner and weaver, Fox 
thought &fferentJy, and began the long and tedious job of crossing the 
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brown cotton with other varieties. (Because the brown cotton had 
extremely short lint, it could not be spun.) 

When Fox crossed her brown fiber with Acala Pima and Sea 
Island varieties, she not only created a long-staple cotton that was eas- 
ily spun, but also discovered a treasure trove of other colors: many 
shades of brown, but also mint green, beige, and pale pink. These nat- 
urally colored cottons are now being bred on thousands of acres. From 
small breeding pots on Sally Fox’s back porch a decade ago, Natural 
Cotton Colours now sells to Levi Strauss, Esprit, and other companies 
in Japan and Europe. 

Architect Wdliam McDonough describes the Bedouin camel-hair 
tent as parahgmatic for ecological design. After a Bedouin tent 
becomes black from smoke, it heats up in the sun, creating a chimney 
effect that draws air into the tent that is then released through the 
loosely woven mesh at the top, cooling the occupants while letting in 
light. When it rains, the fibers swell up and seal the tent, keeping peo- 
ple dry. McDonough’s point is that good design does several things at 
once, and Sally Fox’s efforts have done exactly that. Her cottons do 
not have to be treated with harsh chemicals, defoliants, or bleaches. Of 
course they require no dyeing, a process that involves not only aniline 
and other toxic dye-stuffs, but also mordants, many of which use 
heavy metals to fk the dyes. And finally, Natural Cotton Colours 
grows much of their crops without chemicals, many of them organi- 
cally as well. The resultant fabrics are soft, silky, and infused with rich 
and complex colors that cannot be created using any synthetic color- 
ing process. 

Cotton is one of the most polluting crops in the world (2 percent 
of the world’s lands receive 26 percent of its pesticides). Sally Fox’s 
work not only eliminates chemicals and toxins on the field, but in the 
mill and the factory as well. When she started her company, her cot- 
ton was considered a niche crop for natural weavers and spinners. 
Today, many people see it as an innovation that may change large seg- 
ments of the cotton industry. If companies like Levi Strauss, Esprit, 
and Eco-Sport can successfully develop the market for these goods, 
the price of the cotton, now higher than that of chemically grown and 
treated cottons, will continue to drop, malung naturally colored cot- 
tons as common as jeans. 

aa 



150 - THE ECOLOGY OF COMMERCE 

Sustainable businesses do not require exotic sources .f capital in order to 
develop and grow. It is axiomatic that businesses cannot grow without 
capital, yet, at the same time, infusions of capital have been the down- 
fall of many a business. My main cautionary note here is not that busi- 
ness shouldn’t have investors, but that the pell-mell effect of venture 
capital has a tendency to push fledgling companies into unsustainable 
rates of growth that drive foundets and employees to stressful levels of 
activity and eventual dysfunction. Defenders of venture capital wdl 
point to their successes, but they never talk about the thousands of 
companies that soared to failure on the wings of immense capital infu- 
sions. Large investments of external capital, in the end, tend to take 
over their beneficiaries, both in real terms and in the values they rep- 
resent. Venture capital will wrap itself in the “guise” of nurturance, 
but its vernacular term-“vulture capital”-describes well investees’ 
experience of being preyed upon by an aggressive force. Because many 
of its investments fail, venture capital needs big kills, and thus it creates 
a positive feedback loop encouraging great gambles and failures. 

The result is waste and burn-out. Companies that manage to grow 
with moderate amounts of outside capital, that take time to mature, 
that have deeper f ad ia l  bonds, either with relatives or with the com- 
munity, seem to have a better effect on society and employees than 
those that swing for the fences. There are notable exceptions, but in 
order to create an economic environment that has stability, the pri- 
macy of capital needs to be adjusted to the needs of workers and the 
community. This deeper understanding of the effects of capital flow 
on both businesses and community is lachng on almost all levels of 
commerce and government. There is no question that capital is 
needed in society, but the timing and movement of that capital have to 
be more humanely considered if we are to create healthy companies 
and communities. 

The American myth of success suggests that the rich create capital, 
and are independent and self-made, while poor people, because they 
are weak, uneducated and dependent, do not garner capital. Society 
becomes stratified accordmg to the abllity to create money. This pic- 
ture is so pervasive that the facts can hardly find room to protest. In 
reality, we have not one but two welfare systems. The first is meager, 
consisting of aid to the unemployed, dependent children, the poor and 
helpless. It is seen as charity, a hand-out, a grudging acceptance of 
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social responsibility, but it is almost always accompanied by judgment, 
admonishments of failure, and a high moral tone. The second welfare 
system is large, expansive, and expensive. It comes in the form of large 
government grants and programs for building highways, subsides to 
the rich in the form of interest payment deductions on their houses, 
giveaways of timber and mining rights on government lands, govern- 
ment-financed research in universities, revolving-door policies 
between the defense industry and government resulting in expensive, 
poorly planned procurement policies, and so on. 

The list of recipients of these handouts from the government is 
long, but they are not seen as recipients of welfare. However, the fact 
remains that three times as much housing subsidy goes to the top fifth 
of the population as‘to the bottom 20 percent who need it the most. 
After the war, as blacks migrated to inner cities and whites to the sub- 
sidized suburbs, government and private lenders began to red-line 
inner-city dstricts, essentially withdrawing capital from these areas. 
The neighborhoods slowly began a downward spiral into poverty and 
disrepair, thus confirming lenders’ worst fears. When capital is with- 
drawn or even exported from a system or place, communities d 
inevitably collapse unless they can obtain capital elsewhere. As housing 
stocks decay, as manufacturing jobs migrate to the “desirable” suburbs, 
it is hardly surprising that f a d e s  left behind in the cities suffer and, 
in many cases, do not hold up under the stress. 

Meanwhile, Silicon Valley and their legion of free-market 
entrepreneurs would not exist in their present form were it not for 
extensive defense department purchases that essentially jump-started 
much of the micro-chip industry. The continued bail-out of the failed 
deposits in the savings and loan industry represents an unintentional 
subsidy of several hundred bdion dollars to golf courses, resorts, office 
buildings, and expensive housing stock that was built but proved to be 
mostly unneeded. In short, we are constantly providing and directing 
monies to peoples, places, and businesses, and it is not surprising that 
those who get it do better than those who do not. 

Among all of the banks in the United States, one has bucked the 
trend, corralled deposits, and headed right back to the inner city to 
finance and revitahe those communities by investing in housing, busi- 
nesses, and human capital. South Shore Bank, located in the South 
Shore of Chicago, was founded in 1973 by foundations, churches, and 
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charitable groups. From its earliest days it has solicited fimds for what 
it called Development Deposits. These deposits were guaranteed by 
the bank to be used in strugghng neighborhoods to revitalize forgot- 
ten communities. To date, South Shore has loaned over $200 million, 
primarily in mortgages and construction loans, to rehabilitate thou- 
sands of rundown units into affordable housing. In almost all cases, the 
bank has chosen to go into areas that were red-lined and to loan to 
people who would not have been able to secure credit from any other 
agency. Like the Grameen Bank in Bangladesh, South Shore has not 
only proved lower-income people to be creditworthy, but has worked 
ddigently with them in their neighborhoods to ensure business suc- 
cess. Its default ratio has been low to normal, its success in rejuvenat- 
ing neighborhoods nearly legendary. Today, the bank has $210 million 
in deposits, its return on average equity averages 12 percent, and its 
capital-to-asset ratio is well ahead of government standards. 

Ironically, when you look at the failed banks and saving institu- 
tions in the United States, you invariably find a pattern of lending and 
speculation that took them far from their roots, and certainly far from 
the ideal of a bank investing in its own community. During the 1980s, 
South Shore Bank was competing for deposits with these Sunbelt 
institutions that were offering unusually high rates of return, then 
turning around and buying junk bonds. Today, in order to ensure that 
depositors will not lose their funds, the taxpayer is buying back those 
junk bonds at face value, though many have sunk to worthlessness. 
During those same years, South Shore Bank was reducing the load on 
local and federal government in terms of unemployment claims, wel- 
fare, and federal housing grants. 

Sustainable businesses engage in production processes and services that are 
human, worthy, dignijied, and intrinsically satisfying. An almost taboo sub- 
ject for business is death. Society sees the passing of a human being as 
sacred, an event far beyond the scrabbling of the everyday world of 
commerce. But in fact, commerce in the form of the health care 
industry is wholly involved with death, diagnosing terminal illnesses, 
treating and intervening in whatever way it can, and only at the very 
last moments relinquishing the patient to the forces that lead to death. 
Despite the fact that death is inevitable in the case of terminal diseases 
such as certain cancers, AIDS, Alzheimer’s, and some lung diseases, 
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most insurance policies are written to cover only the cost of the 
“cure.” Thus the relevant treating facility, usually a hospital, is required 
to treat the dsease aggressively, even though a cure is a remote if not 
hopeless prospect. Such treatments are usually invasive, painful, disori- 
enting, fiightening, and always very expensive. Intensive care units 
cost between $1,000 and $5,000 a day, and that excludes the cost of 
surgery, drugs, and doctors’ fees. 

The hospital environment is not designed to ease the process of 
dying for it is entirely oriented to preventing death. People who are 
old, infirm, immobile, helpless, and in pain are left in brightly lit 
rooms, usually with another patient, and are treated with a scripted 
efficiency in an attempt to hold costs down. It is, as everyone knows 
who has witnessed it, an extremely unpleasant way to die. Beyond the 
emotional stress, families of the dying often face another shock, and 
that is the medical bills that pile up. It is estimated that 20 to 30 per- 
cent of the health care cost in one’s lifetime will occur during the final 
year of life, and half of those costs in the final ninety days. In rough 
dollar terms, this means we spend $200 to $300 billion annually in 
“health” care during the final year of life, $100 to $150 billion during 
those last ninety days. 

A company in Miami has addressed this issue by creating the coun- 
try’s first for-profit hospice. Vitas Healthcare Corporation, started in 
1978, now treats some 2,100 patients at home, in hospice care facihties, 
and in cooperating hospitals. Until recently, hospice care has been a 
nonprofit service, dependent on volunteers, the United Way, founda- 
tion grants, and bake sales to pay its way. Under the leadership of the 
Rev. Hugh Westbrook, Vitas Healthcare has helped rewrite federal and 
state laws, allowing reimbursement for hospice care under Medcare 
and private health insurance. This has allowed alternate methods of 
patient care to be used by the f a d e s  of the terminally d. The plan is 
designed to care for patients who want to stay at home as long as possi- 
ble, who have less than six months to live, and who would rather not 
have aggressive m e d d  intervention while they pass away. Vitas is 
comprised of doctors, nurses, social workers, volunteers, homemakers, 
physical therapists, and religious workers who form a team to care for 
all the needs of the dyng, fiom small errands and details to mehcal 
care and spiritual concerns. The team never varies during the time the 
patient is alive, so that relationships are established and maintained. If 
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necessary, the patient d go to the hospital, but he or she wdl s d l  be 
adrmnistered to by the same team. But even in the hospital, the hospice 
ward is more relaxed, meals can be brought in, f a d e s  can stay 
overnight, and children and pets are allowed. 

In this one company, two issues are being addressed. The first is 
the cost of health care, which is out of control in the United States. 
While having low rates of life expectancy and high rates of child mor- 
tality compared to other industrial nations, the United States spends 
more on health care as a percentage of GNP than any other country 
in the world. We are not getting our money’s worth. Second, Vita is 
responding to the ironic fact that a dying person simply doesn’t fit the 
world of industrialized medicine, which forgoes the simple needs of 
the dying, the need for care and understanding and emotional sup- 
port, in the interests of surgery, medlcal technology, and drugs. By 
taking on both issues, Vitas Healthcare has created the first for-profit 
business to lower the cost while increasing the quality of care for the 
terminally ill. 

Sustainable businesses create objects of durability and long-term utility 
whose ultimate use or disposition will not be harmful to future generations. If 
we forgive the unnecessary products already on the market-the 
over-packaged chotchkes, the gummy bears and injection-molded 
refrigerator magnets, the “Green Forest” ecological paper towels, the 
nacho-flavored, shrink-wrapped, ready-to-eat popcorn, the perfumes 
made of aromatic hydrocarbons refracted from Texas crude-and 
look ahead, it is possible for new companies to sidestep the commer- 
cial Tower of Babel that spills forth such irrelevant abundance, wastes 
so much, and does so little. Since it is a free market, nonsense wdl 
always be sold, but new enterprise has the grace and opportunity to 
provide items of clarity and simplicity, products that cut through the 
clutter of our lives and allow us to perform the daily acts of living in a 
more satisfying way. The cornucopian variety of goods that has 
exploded from the capitalist economies has been a neat trick, but it is 
not even remotely sustainable for the near or distant future. 

All businesses like to think they are adding value, by taking raw or 
manufactured materials and assembling them into something more 
useful, or by providing knowledgeable, worthwhile service, such as 
health care, education, or accounting, that affects the customer posi- 
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tively. But in fact, all products and businesses do not add value. Many 
do quite the opposite, a result Ivan Illich calls disvalue. Selling products 
that are wastefd, cheap, quick to be thrown away, or of marginal util- 
ity is more common than it should be. Because industrialism has his- 
torically been fed by increasingly cheaper stocks of energy, it has been 
able through technology to lower the real price of goods for many 
decades, affording those in industrial countries broad materialistic 
options that few could resist. But industry has overshot its mark. Prod- 
ucts have become increasingly shoddy and &formed, reflecting the 
needs of marketing and image-makers more than those of society and 
the environment. 

To add value, one has at least to improve upon what is available in 
the existing market, not only in terms of taste, hnction, or service, 
but also in terms of the amount of embedded energy and resources 
one does or does not use when compared to the competition. A new 
business should try to envision the highly intermediated and complex 
routes whereby products are created, and then develop different prod- 
ucts or processes that eliminate unnecessary resources, time, and 
energy. 

When it comes to services, durability has an analogous meaning. 
Following the definition of information as the difference that makes a 
difference, durability may be seen as the service that makes a differ- 
ence, as opposed to the service that is always repeated. Takmg care of 
problems is good, helping people solve them is better. Emerson said 
that “nature suffers nothing to remain in her kingdom that cannot 
help itself.” Durability in service informs or changes the customers in 
a way that frees them up from commercial dependence. 

Sustainable businesses change consumers to customers through education. 
In some ways, loolung directly to the customer may be the best way 
for a businessperson to envision the issues I have been discussing. 
What is the best way to serve my individual customer? The economics 
of restoration rests on the premise that people, if given honest infor- 
mation, not only about price, but about cost, will make intelhgent and 
appropriate decisions that will improve both their own lives and life 
around them. Whoever has the most intelligent customers will flour- 
ish, and this is true for countries as well as companies. 

In the movie Awakenings, there is a scene in which an elderly 
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woman sits motionless, confined to a wheelchair because of child- 
hood encephalitis. The Oliver Sacks character in the movie, played by 
Robin Wdliams, fails to get any response from this woman through 
conversation or standard stimuli until he accidentally drops an object 
into her lap. She immediately reaches out to catch it. Sacks pauses to 
consider what has happened. He then steps back and tosses a tennis 
ball, with the same result: a precise catch by a woman who heretofore 
has been silent and immobile. When pressed by his supervising clini- 
cian as to how and why this woman can dexterously catch a tossed 
ball, Sacks replies that she has borrowed the “will” of the ball. 

I have seen the movie again and it is this particular phrase that has 
stuck with me. We all borrow d: from our parents as we grow up, 
from coaches or mentors, even from stars and famous personages with 
whom we connect in less immediate ways. It is our will that is the 
substance of our life. When we lose it, we are on a path to a kind of 
death, since will is the soil from which hope arises. 

I also think that borrowing wdl describes-or should describe- 
the relationship between the company and the customer. It is the cor- 
poration that borrows the wdl of the customer: the d to be warm, 
fed, and secure; the wdl to grow, develop, learn, and be approved of; 
the will to succeed, to lead a happy life, to be loved. Will is powerful 
stuff, not well understood; when a company borrows will, it is more 
than a loan, it is a covenant. That covenant is the heart and soul of the 
enterprise. And when the relationship between a company and its cus- 
tomers is not a covenant, when it is marked instead by indlfference or 
greed, then the heart and soul of the company is sterile. Many busi- 
nesses operating today treat customers as wallets disguised as human 
beings, assets that conform to demographic trends, passive consumers 
ready and wdhng to be manipulated. 

In the restorative economy of the hture, the fundamental princi- 
ple to be honored is the covenant between company and customer. 
Businesses wdl become instruments of the customer; the consumer as 
the passive instrument of commerce wdl &sappear. Businesses large 
and small that comprehend this distinction and make the change will 
have a far better chance to succeed in the decades ahead. 

Peter Drucker has been saying for many decades (to little avail, it 
seems) that businesses are not created to make money. You invest in a 
business to make money, but you create a business to serve the needs 
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and wants of a customer. If the business creates the customer, the 
question is, what kind of customer do you want to create? This is par- 
ticularly important with respect to the economics of restoration, 
because restoration cannot be carried out by corporations alone. 
Companies large and small must transform their customers so that the 
company can change. No businesses do this better than the Japanese, 
which compete to spoil the customer. If you buy a car in Japan, it is 
delivered to your door. If you want it serviced, it is picked up at your 
door. New cars are exhaustively detailed to a level that far surpasses 
American service. And not surprisingly, Japanese customers have 
become very demandmg, if politely so, with high expectations built 
upon a lifetime’s experience. By training their customer to have only 
the highest expectations, the Japanese have made their companies the 
most competitive in the world. Surviving in the Japanese market is 
very difficult. For this reason alone, Japanese companies have gained a 
powerful competitive edge over American corporations. 

Americans and other Westerners sometimes ridicule the Japanese 
for their oversolicitous and ingratiating style of business. Women 
worlung in department stores in Tokyo wear white gloves and navy 
blue suits. They bow all day long, tehng each customer how welcome 
he or she is. Customers leaving and entering restaurants are greeted 
and thanked by several people. Business negotiations are studiously 
polite and infused with favors, gifts, courtesies and thankfidness. In 
Japanese the words for thank you are arigato gozuimartr. But the con- 
ventional translation does not do justice to the underlying meaning 
embedded in the characters used to write the phrase. A literal transla- 
tion would be “In this relative world of illusion and suffering, what 
you have done is very rare, I am before you as a humble goza mat.” 
This sense of gratitude is deeply ingrained in the Japanese character 
and culture, and in turn informs the Japanese concept of service and 
of what a customer is. Earning and expressing this gratitude requires 
the Japanese to be extraordinarily attentive to their customers’ needs. 
It is a part of the reason why the Japanese consistently create the small, 
t‘echnical innovations in electronics, automobiles, and other products 
that allow them to dominate industry after industry. They are years 
ahead of American companies, not because they take our ideas and 
exploit them, not because they are better tinkerers, but primarily 
because they are more customer-oriented. 
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If there is a covenant between businesses and the individual cus- 
tomers whose will they borrow, then the underlying principles guid- 
ing a business must be based on what that business senses about the 
customer. And it seems that the most profound, basic, and enduring 
quahty uniting businesses and customers is gratitude. First, gratitude 
h-om the business to the customer; then, reciprocally, from the cus- 
tomer to the business because of the service, quality, and value 
received. Of course, the product or service is also a direct connection, 
but gratitude is the enduring quality of the relationshp. 

Perhaps that idea seems a bit soft for these hard-nosed times, but it 
has a dstinct and practical benefit. The presence or absence of grati- 
tude is a reliable measure of the health of any business relationship. All 
too often, as businesses succeed and grow, gratitude becomes ossified 
and institutionalized, if it is there at all, and the customer is isolated 
into a transaction, a piece of raw data, a unit, a consumer. Gratitude 
does not seem important any longer because, in a technical sense, it 
isn’t. There is no such entry in the books of the accounting depart- 
ment. Gratitude is a part of social ecology because it is the most 
powerful way we feel and express our connection to others. It is not 
surprising that so many prayers around the world are essentially ways 
to give voice to thankfulness. 

If you are merely selling to a consumer, there are only two possi- 
ble outcomes, sale or no sale. But if you undertake a service role to a 
customer, your outcome wdl always be successful, because your role is 
to inform and care for the customer. Even if this means “no sale,” you 
have performed your role and are therefore successful. The argument 
against such an approach is that companies cannot fiord to be respon- 
sive to customers if this consistently results in no sale. I would counter 
that argument by saying that businesses perceived as caring for their 
customers wdl do better than those that do not, not merely because of 
the obvious reasons of customer loyalty and repeat sales, but because 
such a company is essentially evolving with their customer base, 
changing as they do, and modifying mutual behavior symbiotically. 

What has weakened American companies more than anything else 
is the powerful combination of advertising campaigns and organiza- 
tional cultures that do not listen or respond to the customer. The dif- 
ference between the two approaches is critical if we are to move away 
from a predatory economy to one of restoration. Before any true 
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restoration can take place, the relationship between “symbiotes” has to 
be re-established and restored. Then, and only then, can a company 
act in the interest of society as a whole. The lfference between the 
two approaches not only moves “out” from the company into the 
marketplace, but also “backwards” into the organization to product 
design, manufacturing methods, the consideration of waste. A busi- 
ness’s relationship with its customers is, in this respect, as important as 
its relationship to the ecosystem. The ecosystem is vast; the problems 
we have created are intimidating. The individual customer is “local,” 
right there in front of you, more easily understood. 

The concept that one business succeeds because another does not 
is part of the same thinking that has created the lchotomy between 
consumer and customer. But, in fact, there is a large and ovenvhelm- 
ing body of evidence demonstrating that competition in human cul- 
ture, whether it be in business or other endeavors, does not improve 
the species, but is maladaptive and far from being the most intelligent 
cultural strategy. The country we admxe, fear, and dslike the most in 
economic matters is Japan, a country that places an unusually high, 
even extraorlnary emphasis on cooperation, collaboration, and har- 
mony. That does not mean that Japanese companies do not compete, 
but it does mean that they do so within the larger cultural imperative 
of harmony. One of the reasons we in this culture compete actually 
has nothing to do with business, but rather is the addction to win- 
ning, to beating an opponent. If the purpose of this competition and 
winning is an enlarged ego system, then it goes without saying that we 
will pursue it endlessly because, as all winners know, the joy is short- 
lived, the hunger endless. A restorative economy wdl have as its hall- 
mark a business community that coevolves with the natural and 
human communities it serves. This necessitates a high degree of coop- 
eration, mutual support, and collaborative problem-solving. It depends 
on very different skill-sets than those that are being drummed into us 
in sports, movies, and business schools. Competition for the consumer 

tween businesses is impractical, wasteful, expensive and degral 
involved+ It imitates an immature ecosystem, and in this day a 

age, that is retrogressive, not progressive. 
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Restoring the Guardian 

uring the energy crises of 1973-1974, many upper-income D homeowners turned to solar heating for their swimming pools, a 
well-intended action, but not exactly the path to social and environ- 
mental equity. They could afford to take advantage of the investment 
tax credits offered by the federal and some state governments. In fact, 
all too often, the environmental movement has been the province of 
the upper-middle classes, both in concerns and in benefits, to the 
exclusion of lower-income and minority groups here and abroad who 
feel justifiably resentful that the gargantuan energy and resource 
appetites of the industrially privileged few should now force them to 
make sacrifices in their own lifestyles and chances for a more prosper- 
ous existence. The 50 d i o n  people who will be added to the U.S. 
population over the next forty years will have approximately the same 
global impact in terms of resource consumption as 2 billion people in 
India. If there is to be an ecologically sound society, it will have to 
come from the grass roots up, not from the top down. We have spent 
too much time and money making the world safe for upper-middle- 
class white men. “Environmentahsm” cannot be the sole province of 
the “socially responsible” or the highly educated. 

While the debate continues as to whether we hme a human prob- 
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lem (people not willing to change their thinking and their lives) or a 
businbs problem (opportunistic companies willing and all too eager to 
benefit from expediency, greed, and shortsightedness) I suggest that we 
have a systemic problem that involves both people and commerce. 
What I propose does not attempt to “solve” either the human or the 
business problem because they are both part of evolving, complex, and 
dynarmc systems for which there is no “solution,” only change. 
Rather than worrying about how we can save the environment, we 
must turn to the root cause and worry about how we save business. 
Regardless of the heaps of abuse that have been and can be placed at 
the doorstep of commerce, the fact remains that enterprise’s essential 
function cannot be undertaken or better effected by any other known 
human institution. In studies of complex adaptive systems at the Santa 
Fe Institute, it has been noted that food enterprises in the city of New 
York, and other cities like it, manage to keep all restaurants and stores 
completely supplied while not retaining more than a few days’ reserves 
on hand. Quoting John Holland, computer scientist and fellow of the 
Institute, “From the point of view of physics, it is a miracle that hap- 
pens without any control mechanism other than sheer capitalism.” 
Whde I chastise corporations for co-opting what they view as threats 
to profits (such as the environmental movement) with slick public rela- 
tions and advertising campaigns, I would suggest that we co-opt the 
threats to our well-being-the razing of the planet-by turning the 
undesirable traits of industry that cause such harm, all of which hinge 
on the profit motive, into benefits that can restore the ecosystem. 

In her book Systems of Su~vivul, Jane Jacobs proposes that society 
can be viewed as encompassing two moral syndromes, the “guardian” 
and the “commercial.” Jacobs argues that the guardian system, or gov- 
ernance, arose in territorial and hunting societies, cultures that 
guarded their boundaries, were suspicious of outsiders, and were 
deeply protective of their possessions. The guardan system is conser- 
vative and hierarchical, adheres to tradition, values loyalty, and shuns 
trading and inventiveness. The commercial system, on the other hand, 
is based on trading, and functions well when it is open, trusting of 
outsiders, innovative, positive, and forward-thinking. It values collabo- 
ration, contracts, initiative, and optimism. 

Jacobs’ thesis is that, ideally, society should separate these two 
functions as completely as possible. Trouble ensues when the two sys- 
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tems become confused about their roles and take on the functions- 
and therefore the behavioral traits-of the other. The virtues of one 
system become vices when exercised by the other. When the 
guardian syndrome-governance-intrudes with its hierarchical, 
bureaucratic assumptions into the realm of commerce, it founders, 
because it is no match for business in quickness and creativity. The 
S&L fiasco in this country resulted directly from business’s outwitting 
governance. Instead of insisting that industry create its own insurance 
system for depositors, government guaranteed that protection hrectly 
and thereby gave private institutions every incentive to choose the 
riskiest investments for depositors’ money. Jacobs cites the nuclear 
power industry in Britain as another example of failure when gover- 
nance tries its hand at commerce. When the Thatcher government 
tried to privatize British nuclear plants, no company would buy 
them. No company would accept them free. When the cost of 
decommissioning and clean-up was accounted for, they were losers, 
and business knew it. 

Of course, the opposite situation also occurs, in which business 
attempts to take on the role of guarhanship and governance. Every 
time it tries to do so, we suffer. In the context of the arguments of this 
book, the process might be described as follows: Business assumes the 
role of guardianship vis-&vis the ecosystem and fails miserably in the 
task; governance steps in to try to mitigate the damage; business tries 
to sabotage this regulatory process and nimbly sidesteps those regula- 
tions that are put on the books; governance ups the ante and thereby 
becomes a hydra-headed bureaucratic monster choking off economic 
development while squandering money; business decries “interference 
in the marketplace” and sets out to redress its grievances by further 
corrupting the legislative and regulatory process in an attempt to 
become de facto guarhan, if not de jure. 

In the political arena, this struggle plays out in virtually every 
industrialized country in the world as the classic two-party schism of 
liberal and conservative. When liberals are in power, they understand- 
ably propose controls and regulations on business; in the more extreme 
forms, liberal thought tries to unite the guardian and commercial 
responsibilities with the guardian role predominant, producing socialist 
enterprises of marginal efficiency. When conservatives are in power, 
they attempt to reverse the regulations and give business carte blanche, 
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invoking pious h o d i e s  to the free market and human enterprise, cre- 
ating the future seeds of backlash, ’while avoiding the real issues of 
health and habitat. Conservatism has its own radical school of thought, 
wherein guardian and commercial roles are united but with commer- 
cial powers in the primary role. This experiment has not been tried in 
quite so thorough a fashion as the socialist ideology, but if it ever were 
attempted on a wide scale in the industrialized West, the fate of the 
ecosystem would be sealed. 

Guardanship and commerce are trapped in a positive feedback 
loop, and neither is likely to solve the problems of ecological degrada- 
tion and scarcity when reacting only to the excesses of the other. All 
of us suffer the consequences. When patterns of behavior in business 
repeat themselves again and again, as they do, and when the reaction 
of governance is another round of regulations, we would do well to 
consider whether “bottom-line” blame should be placed on “unruly” 
businesses or “incompetent” government, rather than on the design of 
the system within which they function. 

In principle and generally in practice, business is rewarded for pro- 
ducing the best product demanded by the market for the lowest price. 
In classical economics, this free market is an efficient system because 
the producer has every incentive to be as thrifty and innovative as pos- 
sible. The market sorts out winners and losers with democratic and 
sometimes draconian efficiency, relegating the ineffective producers to 
the economic margins, if not failure. This free-market industrial sys- 
tem took root in a world in which trade was expansive and global. 
Resources of unusual abundance were wrested away from indigenous 
cultures in the Americas, Africa and Asia, furthering the fortunes of 
the ti-ading, industrial nations who took what they wanted with force 
and rapaciousness. It was colonialism, and it is practiced today not by 
adventurers, but by transnational corporations. 

Business did not anticipate a time when those resources would 
diminish or run out. It was inconceivable that the vast plains and 
forests of the New World could be exhausted, or that the abundant 
new fuels of coal could produce enough waste to foul the air and the 
seas, or that the use of oil could eventually lead to global climate 
changes. So the system of rewardmg lowest price, impehng companies 
to exploit the cheapest sources of labor and materials, could not antic- 
ipate a time when the lowest price would no longer actually be the 
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lowest price, when seelung out the cheapest means to get a product to 
market would end up costing society in terms of pollution, loss of 
habitat, degradation of biological diversity, human sickness, and cul- 
tural destruction. Although the symptoms of this dysfunction were 
evident at the very outset, they seemed minor when compared to the 
abundance of the world, or in the case of colonialism, justified by the 
doctrine of economic and racial supremacy. Today, each of us who 
works in or manages a business is essentially guided, even coerced, by 
these nineteenth-century models. 

Today, business is being asked by environmentahsts to internalize 
some of the costs that were formerly externalized and largely invisible, 
and thus is being forced to respond to conflicting signals. On  the one 
hand, it is asked to deliver goods to the marketplace at the lowest pos- 
sible price; on the other, it is asked to assume the “new” costs of envi- 
ronmental stewardship. If it performs the first hnction too well, it is 
held accountable and punished by government, if not by public opin- 
ion, because it cannot achieve the lowest price without some or many 
forms of environmental and societal compromises. If it performs the 
latter hnction well, its costs may be raised so high that it suffers in the 
marketplace. 

This book notes many examples in which companies overstepped 
their limits and damaged society in their effort to be low-cost, high- 
margin producers. Current regulations draw a line beyond which busi- 
ness is not supposed to go lest it incurs fines and prosecution. But the 
basic system stdl rewards lowest prices. Although the number of regu- 
lations cascading forth from legislators is unavoidable given the rate 
and breadth of environmental depredation, the commercial syndrome 
is quicker and sharper than the guardian syndrome, so business’s push- 
ing these limits to the edge and beyond is inevitable. We should not be 
surprised that hardly a day passes when we don’t read how one com- 
pany or another has failed in its balancing act and spilled toxins, 
spewed emissions, or harmed workers. In nations where there is little 
if any regulation, business runs amok, and we end up with situations 
such as that in Mexico City, whose pollution problems make those of 
the L.A. basin look modest. 

In order for business to hnction both effectively and ecologically, 
the contradictions between guardan and commercial interests must be 
reconciled. In order to break out of the destructive and ultimately fatal 
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loop in which we’re trapped, we need a consensus-building, collabora- 
tive approach that both guardians and commerce can support. Business 
is concerned that it is being regulated into oblivion (an overblown 
fear, but one that underlines the dysfunctionahty of the system), while 
governance, seeming to realize the dangers posed to the ecosystem and 
society, has spun out of control, trying to take care of everyone and 
everything with its runaway budgets and deficits. We need to redesign 
the system in a way that solves the malfunctions of bath. 

The role of government is to assume those functions that cannot 
or will not be undertaken by citizens or private institutions. Unfortu- 
nately, politics has come to be more a matter of partisan winning or 
losing, of benefiting one party without regard to the interests of oth- 
ers. Political analysts describe the intricate tradeoffs and struggles for 
power that exist in and around government. But forgotten is the true 
meaning and purpose of politics, to create and sustain the conditions 
for community life. Politics was not intended to be the province of 
money, but the arena wherein individuals could collectively discuss 
and manage those elements of life that affected the whole of their 
town, city, or state. In other words, politics was very much about 
food, water, life, and death, and thus intimately concerned with the 
environmental conditions that supported the community. When busi- 
ness introduces money into the discourse, it wdl by its very nature 
corrupt the dialogue. It is the role of government, then, as a political 
act, to set standards within the community. Simply stated, one of the 
roles of the guarhan is to ensure that citizens and institutions take care 
of their habitat and clean up after themselves so that their actions and 
presence not compromise the life of the community, however large or 
small it may be. 

In any endeavor, good design resides in two principles. First, it 
changes the least number of elements to achieve the greatest result. 
Second, it removes stress from a system rather than adding it. Bad 
design is pinning our hopes for environmental and cultural survival on 
a change in human consciousness and behavior alone, because we 
therefore depend on the highest number of uncontrollable elements- 
people-to undergo a great change. Likewise, bad design is having to 
institute several hundred thousand rules and restrictions under the 
jurisdiction of the government and expecting business to know them 
all, much less obey them. 0 
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Good design makes things easier and simpler. Good design seems 
natural, unaffected, and appeals to common sense. Good design for 
the commercial system accounts for and appeals to the innate behav- 
ioral modes of both governance and commerce. Let governance gov- 
ern with a minimum of intrusion and with a genuinely “conservative” 
approach; let business be business at its best: humane and creative and 
efficient. 

One of the ways to further t h s  goal is to invert the old values and 
reverse the tradltional cost-price incentives. We need a predlctable and 
consistent market that recognizes the true, full costs of doing business 
and reassigns them to the marketplace, where they belong. We require 
a market economy that rewards the highest internalized cost, an econ- 
omy in whch business prospers when it is responsible both socially and 
ecologically. We need business to thrive by exceeding regulatory stan- 
dards rather than by challenging or circumventing them. Businesses 
should literally compete to be more ecological, not only on moral or 
ethical grounds or because it is “the right thing to do,” but because 
such behavior squarely a h g n s  with their bottom line. In short, we must 
design a marketplace that obviates acts of environmental destruction by 
malung them extremely expensive, and rewards restorative acts by 
bringing them within our means. If we do this, environmental restora- 
tion, economic prosperity, job creation, and social stabdity wd  become 
equivalent. 

To achieve such a goal, business must do the unthinkable and step 
back from controlling the guardian so that the standards of a new mar- 
ket can truly and effectively benefit the whole of society, and not just 
one industry or sector. The most profound act of leadership that could 
be exerted by business would be to admit that its influence over and 
manipulation of government is misguided. While I don’t expect that 
this acknowledgment wdl come from the heads of large corpora- 
tions-in fact, I suspect some wdl find it laughable-I do think it can 
come from the emerging leadership of responsible companies and 
small businesses here and around the world, men and women who do 
accept their role to act as restorers of life. . 

One example of the power and influence of the transnational cor- 
porations occurred at the Earth Summit in Rio de Janeiro, The 
United Nations Conference on the Environment and Development 
(UNCED). Prior to the meeting, the U.N.’s Centre for Transnational 
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Corporations had issued a series of recommendations that would 
impose mandatory rules regulating the conduct of corporations over- 
seas with respect to the environment. Many of the world’s largest cor- 
porations, working behind the scenes, had the recommendations of 
the U.N. agency shelved during the conference, and substituted for 
them a voluntary code of conduct drawn up by the corporations 
themselves. After the Earth Summit, the U.N. Centre for Transna- 
tional Corporations was closed down altogether because of pressure 
from the large Western industrial nations. Besides the official dele- 
gates to the UNCED conference, some 30,000 other delegates met in 
Rio, representatives of indigenous cultures, academic institutions, 
churches and religions, environmental and women’s groups, and non- 
governmental organizations (NGOs) worlung on behalf of the envi- 
ronment and the disenfranchised. Virtually none of the 30,000 NGO 
delegates supported the proposals put forth by the Business Council 
on Sustainable Development. It is precisely with these stark refusals to 
acknowledge the democratic process that business must come to 
terms. 

At the same time, the guardIan of human and natural systems must 
recognize its own limitations in relation to commerce. It cannot tell 
companies what to make and how. It does not have the ability to allo- 
cate resources in an efficient manner. It cannot set prices. But it can 
and must set the conditions under which commerce operates. It must 
establish the standards that help guide the planning and development 
of business. It must be d i n g  to accept that the most important social 
unit in a democracy is not the biggest-a large corporation-but the 
smallest: indwiduals, families, and communities that are constantly 
being affected by the decisions of business to externalize their costs 
onto society and the environment. 

The argument returns us to the concept of Pigovian taxes, but in 
order to create a truly dynamic and evolving economy, green fees 
would have to be used as more than mere incentives and corrections 
to the market, certainly more than taxes or expenses. The idea of 
green fees or taxes is not new; an extensive and growing body of work 
describes how these taxes might work or have already worked. Aca- 
demics, economists, utilities, and governments meet around the world 
to  ISC CUSS how external costs of industrial production must be inte- 
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grated into prices if the public is to change its habits and consumption 
patterns. Although moderate green taxes are already in place in 
Europe and the United States (such as the tax in the United States 
placed on CFCs following the scientific confirmation of their ozone- 
depleting nature), they have not been embraced by a business- and 
special interest-dominated Congress. 

Unfortunately, green fees are being proposed during a period in 
whch most governments are running up large current account 
deficits. For the sake of argument, green fees should be considered 
apart from their potential role as deficit remedies. The U.S. deficit nei- 
ther causes nor was caused by the ongoing degradation of the environ- 
ment; it is the result of the breakdown of the political process. When 
green taxes are proposed as ways to close budget gaps and are then 
placed into the overall context of “more taxes,” they will be justifiably 
unpopular among taxpayers. Anyone who argues that taxes pose no 
burden is either rich or doesn’t pay them. And given the miserable 
performance in fiscal matters by Congress during the Reagan and 
Bush administrations, few taxpayers trust that any new fees or taxes 
instituted by the House and Senate will be spent wisely or account- 
ably. These legitimate concerns obscure many of the benefits and posi- 
tive attributes of green taxes. 

The main function of green taxes is not to raise revenue for the 
government but to provide participants in the marketplace with accu- 
rate information about cost. They achieve both goals, of course, but 
their underlying purpose is to undo the distortions created by the 
relentless pursuit of lower prices, and to reveal true costs to purchasers. 
Green taxes would create, perhaps for the first time since the Industrial 
Age began, the closest thing approximating a truly fi-ee market, with 
many costs now externalized fully accounted for. To paraphrase G. K. 
Chesterton, there is nothing wrong with a free market, it is just that 
no one has tried it out yet. To assure that the public understands that 
the purpose of green taxes is not to raise revenue, green taxes must be 
explicitly revenue-neutral. Every incremental dollar collected from 
green fees should reduce income and payroll taxes equally starting 
with the lowest income brackets and moving to the hghest. It is criti- 
cal that green taxes not place a burden on lower economic brackets or 
the middle class, because their purpose is not to punish but to reward. 
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The existing tax system places levies on incomes, profits, sales, 
payrolls, and savings. In doing so it discourages, or at least suppresses, 
the very elements we claim to value in a healthy economy: jobs, sav- 
ings, new investment, and entrepreneurial activity. There are no posi- 
tive incentives to be gained from taxing income or payrolls, but there 
are many disincentives; the main one is cheating. The present system is 
estimated to cost taxpayers and corporations $250 bdlion per year in 
lawyers, accountants, paperwork, administration, and waste. A recently 
completed study by Dr. James Payne places that figure even higher. He 
calculated that taxpayers or their accountants must plow through 8 bil- 
lion pages of forms and instructions every year, resulting in 5.427 bil- 
lion hours of tax-directed activity. The research estimates that for 
every dollar of tax revenue collected by the IRS, another 65 cents is 
spent on compliance, systems, forms, litigation, and data collection. 
This means that a government program that costs $10 bdion actually 
requires $16.5 bilhon. Combined payroll and income taxes increase 
the cost of labor to business, giving companies strong incentives to 
move manufacturing offshore, to import from countries with lower 
labor costs, and to reduce the number of workers wherever possible, 
or to replace them with machines. At the same time, the bite into 
wages is so pronounced that workers often go around the tax system, 
work less, or not at all. 

Taxing wages and payrolls costs the individual worker, and it costs 
the economy bilhons, some experts believe trilhons, of dollars in lost 
business opportunity and income. When companies move their opera- 
tions offshore, not only incomes are lost. Entire towns decay, crime 
increases, education suffers, the tax base erodes, and affected towns 
begin a chronic spiral of decline that prevents economic renewal. Fur- 
thermore, stricter U.S. environmental laws are often circumvented 
overseas, either directly by the company or indirectly by its subcon- 
tractors and suppliers. These costs are unaccounted for. Finally, the tax 
on interest from savings creates further obstacles to economic renewal, 
raising real interest rates by shrinkmg the pool of capital available for 
investment. 

For fiscal year 1994, government expendtures are estimated to be 
$1.52 trillion. If we were to incrementally replace over a twenty-year 
period all government revenues ($1.25 trillion), includmg the deficit 
amount of the budget that is not collected ($264 billion), through the 
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use of fees on products and processes, we would be adding 5 percent 
of the total, or $76 billion a year (thereafter adjusted annually for infla- 
tion and any budget increases). The annual fees and taxes on virgin 
resources, emissions, fuels, products, wastes, rights, and services would 
equal about 1.2 percent of the Gross Domestic Product. At the same 
time, the same $76 bdlion per year, also adjusted annually for inflation, 
would be lopped off present income and payroll taxes, both individual 
and corporate. At the end of the period, most government revenues 
would be derived fiom green taxes, virtually none fiom income, payroll, 
or corporate taxes. Of course, people may still wish to levy a surcharge 
on high income individuals and companies. But we would nonetheless 
have consistently and steadily shifted the tax burden from income and 
entrepreneurial activity to those activities we wish to &scourage, 
thereby transforming the economy. The resulting changes in the mar- 
ketplace t h s  would cause would be dramatic. Every purchase would 
become more constructive and less destructive. Equally important, the 
innate instinct to save money would reward both the customer and the 
environment. 

The whole key to redesigning the economy is to shift incremen- 
tally most if not all of the taxes presently derived from “goods” to 
“bads,” from income and payroll taxes to taxes on pollution, environ- 
mental degradation, and nonrenewable energy consumption. Because 
green taxes are incorporated into the price a company or customer 
pays for a resource, product, or service, they create powerful incentives 
to revise and constantly improve methods of production, distribution, 
and consumption, as well as a means to reconsider our wants and 
needs. The purpose of a green tax is to give people and companies 
positive incentives to avoid them. 

For example, if gasoline were taxed to a greater degree than it is 
today, we would pay more attention to a variety of alternatives, 
includmg higher mileage cars and carpooling, to bicycling, mass tran- 
sit, and tele-commuting. America uses about 110 bihon gallons of 
gasoline per year. A 50-cent tax per gallon would raise $55 bdlion, $1 
would raise $110 bdlion, and $2 would raise $220 billion, a figure that 
is about half of what we pay in income taxes at present. Compared to 
the costs borne by our competitors, even $2 per gallon would not be a 
severe tax. Americans pay one-eighth the taxes on gasoline that Euro- 
peans do; in Britain, France, and Germany such taxes range from 
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$2.21 to $2.80 per gallon. In Japan the tax runs at $1.63 per gallon. At 
an average of 34 cents per gallon, counting state and federal taxes, the 
United States has the lowest gasoline tax in the industrialized world. 

Opponents of higher gasoline taxes claim that they unfairly 
penalize rural denizens who have to drive longer &stances. Studies 
have shown that the incremental costs could be several hundred dol- 
lars higher for someone living far from an urbanized environment. 
Yet people in rural areas are conducting economic activities such as 
ranching, farming, or mineral exploration. The purpose of the tax is 
not to punish others, but to reflect true costs in products. Thus, 
rural producers would raise their prices in the marketplace to reflect 
their energy intensity, which is the purpose of a green fee. People 
need to fully understand what things truly cost. While it is true that 
taxes unevenly affect different pursuits and activities (glass companies 
use seven times the amount of energy as a percentage of manufactur- 
ing cost than do apparel companies, for example), their purpose is to 
create positive incentives to reexamine those activities in terms of 
accurate market information-namely that nonrenewable energy is 
expensive and will only become more so. Green fees give people 
ways to respond, change, invent, and innovate. They create adaptive 
behavior instead of the maladaptive behavior seen in the present tax 
code. In terms of business, they profoundly affect strategy and 
growth. By imposition of incremental and eventually large green 
fees, businesses are positively encouraged not merely to meet regula- 
tions, but to embrace them, to exceed them, because the better the 
job they do in this regard, the lower the green fees, the lower their 
costs. For example, if a company is paying $3 a gallon in equivalent 
energy prices for the fuel required to run its plant, and it can substi- 
tute with a combination of conservation, cogeneration, solar-gener- 
ated hydrogen fuel, or wind- and solar-generated electricity at an 
aggregate cost of $2.50 per gallon, it not only avoids the green tax 
but gains an advantage over competitors who have not sought less 
expensive alternatives. If green fees are raised to a suitable level, then 
the less expensive alternatives with regard to any process are restora- 
tive rather than degrading. Now, too often, the opposite is true. 

There are endless debates among theoreticians as to what true 
external costs are. Of course there will always be such debates because 
the exact cost of environmental degradation cannot be calculated. In a 
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poll taken of people who lived near the Roches, respondents were 
asked to assign a price to how much they would accept for having 
their sky browned out by the pollution from a coal-fired power plant. 
Over 50 percent of the people said that no amount of money would 
compensate for the loss of their views and clean air. The question, of 
course, was foolish, but half of the people got the right answer, 
although it was not the one economists wanted or expected. They 
called the results irrational, when in fact it is the coal-fired plant that 
is irrational. Properly allocated, green taxes produce adaptive eco- 
nomic behavior, and although jobs will be lost as certain industrial 
and polluting activities are reduced, far more jobs will be created as 
new processes and technologies are applied and invented to do what 
technology has always tried to do: create lower costs and more effi- 
ciency. With green taxes, rather than becoming more efficient at 
planetary degradation, we become more efficient at planetary restora- 
tion. Rather than lowering costs by harming the environment, we 
w d  lower costs by enhancing it. 

At this point most economists and policymakers envision green 
fees as just one more tax, albeit an interesting one with potentially 
positive side effects, but a tax, nevertheless, placed alongside the thou- 
sands of others assessed by government. In the OECD countries, there 
are already at least eighty-five levies that purport to address environ- 
mental issues. They range from charges on wastewater effluents in 
Germany, Holland, and France, to landing fees on aircraft that exceed 
certain noise levels in Switzerland, to deposits on automobiles, similar 
to those for soda pop bottles, that are returned when the car is 
scrapped, preventing indiscriminate dumping by a roadside. But in vir- 
tually all cases, the taxes are low. In Germany, the existing taxes on 
effluents is equal to $2 per person. Instead of reducing the amount of 
pollution, these taxes have become a method to finance environmental 
monitoring and have failed to become an alternative to regulations. 

So far, significant levies on pollution and carbon have been 
opposed by industry because they will mean profound changes in vir- 
tually every business in the world. Substantial green fees may improve 
the quality of life for citizens, but they wd  gradually make obsolete 
capital investments in outdated, polluting equipment and processes. In 
some cases, they may completely eliminate certain businesses. Sever- 
ance taxes on heavy metals would reduce the need for new mined 
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metals, but would create in their place companies that would recapture 
heavy metals from industrial wastestreams (200 tons of lead, for exam- 
ple, are used in hair dryers every year), just as silver is recaptured in the 
photoprocessing industry. As we well know, there are in the world 
today industrial companies that destroy habitats, peoples, and health, 
and any worthy approach to an ecological commerce must have as its 
agenda the replacement of these industries with endeavors and activi- 
ties that have quite the opposite impact. A proposal for green taxes 
whose aim is merely to “clean up pollution” is essentially an agenda 
for the status quo. 

And business, although welcoming change in theory, always fights 
it initially. The National Association of Manufacturers has stated. that it 
will oppose all so-called eco-taxes or green fees. Weyerhauser opposes 
any tax on virgin, old-growth timber because it believes it is already 
doing enough to encourage recycling of wood fibers. Although prod- 
uct cycles continue to shorten and long-range planning appears 
increasingly luxurious, businesses, particularly large corporations, try 
to plan as far into the future as they reasonably can. In many cases, 
investments in manufacturing plants don’t make sense unless they have 
twenty-year lives, at the very least. And the fact remains that business 
wdl not be affected by green fees evenly, or in all cases positively. Nev- 
ertheless, I believe they represent a change that can reinvigorate com- 
mercial enterprise for the good of all. The purpose of having a 
twenty-year phase-in is to allow equal opportunity for all companies 
to plan, adapt, and change. 

It is time that we stop pretendmg that industries which degrade 
and poison are economic or useful. The present vision that informs 
“economic” activity is so grossly misinformed and out of touch with 
ecological reality that Lawrence Summers, the chief economist of the 
World Bank, can issue a now widely publicized memo calling the low 
pollution in African countries uneconomic: ‘Underpopulated coun- 
tries in Africa are vastly underpolluted, their air quality is probably 
vastly inefficiently low [in pollutants] compared to Los Angeles or 
Mexico City.” 

The vision that informs green taxes is dramatically Merent. It 
assumes that human beings are enormously adaptive and creative, and 
that there is great untapped potential and goodwill that is repressed 
and inactive in our current economic culture. All too often, we have 
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seen taxes destroy or distort; it is &fficult to imagine a tax that actually 
improves our lives. The tax system has been such a blunt instrument of 
power that its subtleties and potentially constructive attributes are 
largely unexplored. It was Wdl Rogers who pointed out that the 
income tax has made more liars of Americans than fishing. While we 
have come to accept that taxes are what we pay for a civdized society, 
our unexamined and Byzantine tax code may have turned that saying 
on its head so that today, civility is the price we pay for a taxed society. 
It is no longer sufficient to call upon our social conscience to justify 
the present system. The tax system, like all institutions in society, must 
have a vision and purpose integral to its implementation and collec- 
tion. Although the imposition of green taxes must come from the 
people through their government, their overriding purpose is to 
restore economic scale and decision-making to local and regional lev- 
els where it belongs. As the highly centralizing and dominating effects 
of cheap energy and subsidized resources are eliminated, the competi- 
tive advantage of many corporations would be eliminated or reduced. 
Who needs a nationally advertised beer if the local beer is cheaper, 
tastes better, reuses its glass bottles, and employs locals? O r  who needs 
imported pink, hard, pesticide-laced tomatoes if the local, hothouse 
tomatoes are red, ripe, and less expensive? We have to imagine green 
fees as a way to rearrange the economic game, a way that produces a 
better result for all. We are so battered by the insults of the existing 
system that we fail to see how creative are the alternatives. 
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Pu& Salmon and Green Fees 

conomists measure efficiency in monetary terms and produce E extraordinary conclusions, such as the Lawrence Summers memo 
fi-om the World Bank cited in the previous chapter. Ecologists measure 
efficiency in terms of thermodynamics and conservation of resources 
and also reach extraordmary conclusions, ones that conflict greatly 
with those of economists. Since it is economists, though, who are 
defining the terms of the argument, it is useful to confi-ont their 
objections on their terms. 

Given the time-honored definition of economy as the careful 
management of the wealth and resources of a community, we can find 
many areas of potential agreement between economists and ecologists. 
First, any time there is inefficiency in the form of pollution or waste, 
it is uneconomic and therefore more costly. Second, increases in effi- 
ciency not only wdl reduce global warming gases such as CO,, but 
also will save money and improve the economy. If our economy was as 
energy efficient as that of Sweden or Japan, we would have been 
spending $200 bdlion a year less in energy during the past decade, an 
amount equal to the average annual budget deficit incurred by the 
federal government. In other words, putting aside speculation as to 
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when and how much the environment will be harmed by CO,, we 
can proceed with what physicist Amory Lovins dubs a “no-regrets’’ 
policy, a program of increasing efficiency and energy frugality that will 
benefit the economy even if scientific predictions concerning global 
warming are incorrect. 

Such a plan would offer positive economic benefits to those who 
create greater energy productivity. Today, throughout the United 
States and the richer industrial nations, the search for productivity and 
higher profits is leadmg to massive restructuring and layoffs of workers. 
Unemployment is becoming chronically embedded at a time when we 
need to deploy our full talents and intelligence to solving global envi- 
ronmental problems. If sufficient incentives were in place, we might 
instead be focusing on quadrupling energy efficiency, realizing four 
times as much work from every kilowatt and calorie, or conversely, 
deriving the same work using one quarter of the energy. This would 
not only solve our CO, problem, but would also call for a massive 
increase in research, development, capital formation, jobs, and eco- 
nomic growth. It would benefit northern and southern nations alike, 
greatly reducing the monies spent in poorer countries on energy, and 
heeing them to be devoted to critical issues like food, water, health, 
and infrastructure. 

Economists claim that money can measure efficiencies in nature, 
but if that were always the case, there wouldn’t be hundreds of books 
on how business “efficiency” is harming the environment. The old 
joke about economists lying awake at night worrying about whether 
something that works in practice can be made to work in theory cer- 
tainly holds true for the issue of energy, and in fact for the consump- 
tion of all resources. We all live and work in and depend on a world 
that economists measure by the inadequate standards of monetary effi- 
ciency, and thus we are getting strange and incomplete information 
hom economic indicators. When Chairman Raw1 of Exxon warns us 
that if we don’t open up the last and largest wildlife refuge in the 
United States to oil drilling and exploration, “the entire nation will 
forfeit . . . substantial economic benefits,” we are not being schooled in 
classical economics, nor in neoclassical economics, but in Exxonian 
economics that are at the service of corporate development. The fact 
is that ceiling insulation and double-glazed windows can produce 
more oil than the Arctic National Wildlife Refuge at its most opti- 
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mistic projections, at about one-twentieth the cost, with four times 
the employment per unit of energy conserved versus the energy 
consumed by burning oil. When, in 1976, Amory Lovins first pub- 
lished his Foreign AJuirs article entitled “Soft Energy Paths,” describ- 
ing how the economy could grow and use less energy at the same 
time, he was viciously attacked by experts, including one from 
Exxon. At a Senate hearing, one scientist warned that “Should this 
siren philosophy be heard and believed, we can perceive the onset of 
a New Dark Age.” As it turns out, Amory was wrong: He underpre- 
dicted the possible energy savings, and has since topped his own 
best-case scenario as to the possible efficiencies that could be 
achieved. Yet we still find ourselves in a combative phase in which 
experts and industry representatives continue to warn us gravely that 
we must accept a compromise between saving the environment and 
guaranteeing our economic future. 

What is good for Exxon is not necessarily good for the economy 
or the country, and our challenge is to restore a symmetry so that the 
“natural” inclinations of business institutions such as Exxon benefit 
everyone, from now until long into the hture. It is understandable 
that the dichotomy exists, that there is disagreement during this 
chaotic transitional phase between industrial and restorative eco- 
nomics. But we cannot stand still or go backward. All appeals to 
return to business as usual, as if the only obstacles preventing prosper- 
ity and growth were environmentalists, bleeding hearts, and nasty reg- 
ulations, are as short-sighted as they are ultimately self-destructive. We 
must reunite the concept of efficiency to include both natural and 
human communities, a union that is inherent in the true concept of 
economy, but has been set aside in its present practice. Because effi- 
ciency should be the common ground between economics and ecol- 
ogy, it represents the bridge to a restorative economy. 

Of all the possible green fees, taxing energy would be the most 
fruitful and beneficial, and it would provide the greatest short- and 
long-term benefit. A tax on the carbon content of hels is a green tax 
that raises the price of energy sources proportionate to their emission 
of carbon, thereby providing users of those fuels with positive incen- 
tives to switch to more efficient combustion methods and, where pos- 
sible, to less polluting forms of energy. These green fees are opposed 
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by industries that directly distribute or depend on these fuels, but are 
supported by unrelated parties who see their imposition as a positive 
way to improve the environment and save money 

The main purpose of energy or carbon taxes cited by its propo- 
nents is to reduce CO, emissions and to respond to concerns about 
climate change and global warming. Of the nearly 22 bdlion tons of 
carbon &oxide released into the atmosphere worldwide every year, 
one-fourth is generated by the United States, with only 4 percent of 
the world population, so a change in policy in this one country, even 
if other nations do not go along, would have great benefit. There are 
many other advantages as well. A study of the economies of Japan, the 
U.S., the erstwhile U.S.S.R., and the E.E.C. in the period from 1976 
to 1990 showed that economic performance was &rectly correlated 
with energy prices. The more costly the price of resources, as in the 
case of Japan, the greater the technological innovations and economic 
growth. On the other hand, where energy and resources were subsi- 
dized and below market value, as they were in the Soviet Union, eco- 
nomic growth and innovation lagged significantly behind. The U.S. 
outperformed the U.S.S.R., but did not best the E.E.C., which has 
taxed energy to significantly higher levels than the U.S. but not as high 
as the Japanese. This correlation should come as no surprise, since it is 
higher prices that goad and urge companies and individuals toward 
better design and more efficient technologies and systems. 

While carbon taxes will initially lower CO, emissions by greatly 
increasing energy efficiency, their ultimate purpose is the replacement 
of carboniferous fuels with sustainable, clean-burning energy sources 
that do not vitiate the dynamics of our atmosphere and climate. The 
timing of the imposition of the tax is one of the foremost concerns 
about it. If the taxes on energy should go up overnight (as they did, in 
effect, during the oil embargo of 1973), they cause inflation, disloca- 
tion, and chaos. But if green taxes on energy are applied over a 
twenty-year period, producers and consumers have ample time to 
adapt, plan, and reinvent. Green fees on energy should gradually rise 
to the level where it is less expensive for individuals and industry to 
rely on alternatives to carbon-based fuels. Wind, water, and solar ra&- 
ation provide permanent sources of energy, and they will always be 
available, while coal, oil, and gas are in finite supply. Fossil fuels are 
useful but too damaging to be squandered out of exhaust pipes and 
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smokestacks. Furthermore, they give us a false and deceptive view of 
our cairying capacity with respect to the environment. No business in 
the world can long survive on its capital reserves. Every businessperson 
understands this, yet many ignore the fact that this same principle 
applies equally to energy and the environment: No culture will long 
survive drawing down its energy capital, and so any worthwhile green 
tax will eventually halt the depletion of the world's resources. The task 
in energy, as in food, clothing, and shelter, is to create an economy 
that lives off of current income, not capital resources. Thus, the pur- 
pose of green taxes is to raise the economic stakes to the level where 
we cannot afford to live off of capital-where it simply becomes pro- 
hibitively expensive to deforest, degrade, or destroy the environment. 

Although we cannot or need not capture all of the energy that 
arrives every day from the sun, we can harness more than enough to 
meet our present and foreseeable needs, as long as those needs do not 
continue to involve a runaway, frenetic world of cars, planes, commut- 
ing, and travel. Relying on solar energy does not eliminate all waste, 
but it eliminates the bulk of CO, buildup in the atmosphere, as well as 
most of the smog and air pollution. Solar energy does not pollute, 
does not cause asthma and emphysema in the L.A. basin, does not 
destroy the forests of Europe or the northeastern United States with 
acid rain, does not run aground and spill into the ocean, does not seep 
into groundwater, pollute rivers, or create Superfund sites. These and 
other costs are what is missing from market prices when you pump 
your gas, turn on your heater, even buy your food. By relying upon an 
economy based on cheapest and lowest price, and in effect promising 
that more people can have more things, we will absolutely create a 
world where we will have less and less, and the imbalances between 
rich and poor will continue to grow more pronounced and 
inequitable. 

We must go further than merely levying a carbon tax on energy, 
and issue significant green taxes on hydrocarbon-based chemicals, 
replacing them with processes derived from organic, non-polluting, 
renewable resources. This measure will ultimately help to eliminate 
most of the toxins in our food and water and the ozone-destroying 
chemicals in our atmosphere. To continue to defend the hydrocarbon 
industry in light of all that we know about environmental degradation 
is tantamount to defending the typewriter industry by stalling the 
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introduction of computers. As it turns out, the computer industry was 
given its impetus by the mhtary and defense industries. Perhaps when 
we recognize that the ultimate threat to human health and existence 
posed by our current energy policy is as great as what we faced during 
the Cold War, we will marshal the same intelligence, engineering, and 
innovativeness that was responsible for developing computer technolo- 
gies to begin restoring the earth. To establish a twenty-year time frame 
to work toward these objectives would be the most dynamic and stim- 
ulative economic program the United States and the world could ever 
embark upon. Two decades allows sufficient time to amortize all pres- 
ent investments in oil and coal-based systems, whether they are 
energy-generating or product-based. 

From a strategic point of view, the choice is clear. Whenever you 
are faced with two different paths, each with its certainties and 
unknowns, the cardinal rule in strategic planning is to take the path 
that allows you to shift to the other path should your initial decision 
prove wrong. As futurist Peter Schwartz advises in his book T h e  Art of 
the Long View, choose the option that gives you the most options in 
the fkture. Even granting status-quo defenders their argument that we 
know too little about global warming to warrant changing from a 
hydrocarbon- to a solar-based economy, even granting them their 
dream that technology will come up with ingenious ways to solve 
many of the problems with the innate toxicity of hydrocarbons, main- 
taining the present course is a mistake. 

If we continue on the same path and find out forty, fifty, or one 
hundred years from now that the scientific projections about global 
warming were correct, it may be too late to mount an effective 
counter-strategy. On the other hand, if we choose to make the transi- 
tion to an economy that runs on perpetual solar income and we later 
find out the CO, buildup was less a problem than anticipated, we are 
still ahead on every count. We have eliminated hundreds of billions of 
tons of pollution fiom the air, ground, and water, and improved health 
worldwide. We have engendered a myriad of new, safer, and friendlier 
technologies to replace those deposed. We have not poisoned the 
planet or our bodies with the toxins produced in a hydrocarbon-based 
economy. We have created hundreds of thousands of new companies 
and many more jobs than we lost, while moving toward a world 
whose work and money are infused with meaning and vision, toward 
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a just and constructive future. Plus we will stdl have all of the coal and 
oil that we didn’t burn up, extending the life of current reserves far 
into the future of humanlund. 

The conversion to solar-based energy and other energy-efficient 
technologies is not a pipe dream. Using existing technologies, we can 
reduce present electrical consumption by 75 percent in homes and 
industry. Cars exist today that get nearly 98 miles per gallon, and cars 
on the drawing board can get as high as 200 mpg. A company called 
Southwall makes windows that gain heat when placed on the north 
side of a building in a Saskatchewan winter. We can build houses that 
require no internal heating devices whatsoever. Already homes in 
Canada are being built that use one-tenth the energy of an American 
home. New thermoacoustic refi-igeration technologies, although not 
fully developed, not only eliminate the need for CFCs but also reduce 
energy use. 

The Council on Economic Priorities reported in one study that 
investment in energy-efficient technologies produces four times as 
many jobs as building new power plants. Photovoltaic and wind-based 
energy systems produce two to five times the number of jobs as coal- 
fired or nuclear power plants. Wind farms, which initially were five 
times as expensive as nuclear power plants in cost per lulowatt, today 
generate energy at prices equivalent to those of coal and nuclear 
plants, and by the end of the decade should be generating electricity 
more cheaply than any other source except for hydropower. 

If we remain true to the concept that green taxes are revenue- 
neutral, one of their benefits is that while the prices of polluting forms 
of energy prices are going up, income taxes are coming down at the 
same rate. The estimated cost of a $100 per ton carbon tax, given exist- 
ing rates and types of fuel consumption, would range &om 3.7 percent 
for the lowest income quintile, to 3.4 percent for the middle quintile, 
to 2.5 percent for the top 20 percent of the population. Since a truly 
equitable green tax would favor the lowest income brackets, those who 
would be more greatly impacted by hgher energy prices would not 
suffer any loss of real income. For example, a person earning $30,000 a 
year pays $5,600 in taxes and approximately $1,100 in combined energy 
costs, including gasoline, heating, and electricity. If energy prices dou- 
bled to $2,200 per year, income taxes would drop by the amount of 
that increase, $1,100. The lower income brackets would have the same 
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amount of income even if they consumed the same amount of energy 
as formerly, but they would also have positive incentives to reexamine 
their energy choices. In such a case, when a person begins to explore 
alternative means to conserve energy, he is not merely reacting to price 
increases but seeking ways to increase his real income. Even in today's 
suppressed energy market, the real return on a compact fluorescent 
light bulb is between 20 and 30 percent a year. With a doubling of 
energy prices, the return nearly doubles as well. If Joe Six-pack still 
wants to buy a 400-horsepower Evinrude to power his cigarette boat 
across the lake, he can do that, but it wdl be expensive. 

The EPA commissioned a study to examine the effects of a 
$15/ton carbon tax rising 5 percent per year untd the year 2010, and 
found that if the money were used to cut income taxes, it would 
reduce economic growth $870 billion during that period, whereas if 
the money were used for investment tax credits, it would result in 
adhtional GNP growth of $2.6 trihon. Without examining the 
assumptions of the study, we can assume that small moves in the direc- 
tion of green taxes are half-measures that would result in few if any of 
the benefits possible. In a separate study, the EPA announced that car- 
bon taxes of $100 per ton would be necessary just to stabilize existing 
levels of CO, output at 1990 levels. (The average American generates 
44,000 lbs. of CO, per year. A $100 per ton tax would cost $2,200.) 
The problem with raising carbon taxes to $15 per ton and rebating 
them back to the consumer is that we are tahng about $27.50 per 
month per person-what most people pay for one month of cable TV 
or a carton of cigarettes. Those levels of price increments are already 
present in the background noise of commodity fluctuations as they 
ripple through the economy, and with such a meager effect on their 
economic circumstance, people could not be expected to change their 
behavior or have an incentive to invest in their own energy productiv- 
ity. Thus, when green taxes are held to very low levels, they cannot 
have a stimulative effect. Only when green fees dramatically change 
the cost relationship between sustainable and nonrenewable resources 
wdl they be effective. 

Green taxes on energy will also mean higher prices for industrially 
produced food and thus wdl enfranchise the local and family farmer, a 
goal of every presidential administration since the beginning of this 
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country. The main advantage of agribusiness is almost always the effi- 
ciencies gained by substituting industrial practices for tradtional stew- 
ardship of the land. Big business knows only how to practice farming 
with technological applications of intensive energy through the use of 
machinery, chemicals, pesticides, and automated processing. But what 
is best for the High-Tech Carrot Company is rarely if ever best for 
society, for it produces cheap carrots in every sense of the word: 
Cheap in taste, cheap in the way the process degrades and mines the 
soil, and cheap in the way it dsregards the needs and rights of workers 
to labor in safe and wholesome environments. 

mat we call “efficient” in agriculture is usually a process that 
substitutes fossil fuel in its myriad forms for human labor, displacing 
workers and f d e s  while causing widespread and lasting ecological 
damage to soil, water, and wildlife. When I was a child, the San 
Joaquin Valley was a young naturalist’s delight. You couldn’t drive at 
night without your windshield becoming a bug collection. Frogs and 
toads were everywhere, mockingbirds cavorted raucously outside my 
bedroom window, and fingerlings poured into the irrigation tanks on 
Wednesday afternoons when we got our share of the local water. That 
Valley is now ghostly, devoid of much biota, replete instead with can- 
cer clusters and toxic waste dumps of partially used containers of pesti- 
cides and chemicals. Your windshield stays too clean at night. To say 
that chemical farming is efficient is to ignore the topsoil turning to 
hardpan, the ground levels collapsing above mined-out aquifers, the 
whte salts ghstening on the surface of the land. The most truly effi- 
cient farm is the one that most effectively intqnalizes all of its costs. 
This is a farm that builds up topsoil, that uses water sparingly and 
thriftily that uses pesticides rarely if at all, that understands that the 
secret to healthy plants is healthy soil, not deadly chemicals. Thus, not 
only should energy use be taxed more heavily, but so, too, should all 
agricultural chemicals, fiom artificial ferdzers to toxic pesticides. 

Farms are our most drect link to life. They feed, sustain, and nur- 
ture us. When they have to charge customers “extra” in order to sus- 
tain and nurture the soil, then something is radically wrong. As it 
stands now, people employing sustainable methods of agriculture need 
to charge more in order to make a decent living, since they compete 
as they do against producers who are efficient in externalizing costs. 
Green taxes on energy and chemicals will reverse the disincentives to 
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use sustainable methods of agriculture, and will promote widespread 
use of existing benign methods to control pests and increase yields, 
while providing existing chemical companies with incentives to go 
back to the drawing board and invent farming techniques that improve 
yield and enhance life. Most of the fertihzers and pesticides employed 
today are used on crops produced in overabundance and thus f d  
under the government subsidy programs that provide price supports 
for their overuse. Thus our taxes are being used not for restoration, 
but to subsidize environmental damage. Nitrate runoffs from artificial 
fertilizers pose serious threats to our water supplies; they are the main 
cause of eutrophication in lakes and rivers. According to the Science 
Advisory Board to the EPA, pesticides, herbicides, and fungicides 
applied to our soils and foods pose the greatest environmental threat to 
American citizens other than the global threats such as ozone deple- 
tion, global warming, and overpopulation. 

If green taxes level the playing field for farmers and provide posi- 
tive incentives to break chemical addction, then the lowest-cost foods 
in the marketplace will in many cases be the hghest-quality foods. 
The marketplace will be restored to its oft-praised purpose in life, 
which is to sort out the winners and losers. The winner will be the 
farmer who best takes care of his or her soil, animals, and posterity, 
not corporate entities that are essentially mining and extracting fertil- 
ity for short-term gains. 

Returning to sustainable, tradtional farming practices wdl be 
expensive and hfficult for large companies that now rely on chemical, 
energy-intensive means of production. When malung the switch, the 
cost savings come later, while the crop reductions come first. In the 
current system, food is inexpensive because the cheap prices come 
first, and years and decades later we pay the true costs in erosion, toxic 
wells, and poisoned life, including our own. In the upside-down and 
inverted logic of the present economic system, we cannot imagine that 
there is a point where something is too cheap. America is proud that 
its citizens pay the lowest percentage of dsposable income for its gro- 
ceries, but as the man at the farmer’s market always tells me, you get 
what you pay for. Imagine, if you will, paying 20 percent more for 
your food than you do now. Then imagine that the 20 percent is 
essentially credited back through reductions in income tax. Now 
imagine more family farmers, healthier food with less or no toxins on 
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or within it, more gainful and meaningful employment in rural areas, 
and greater access to a wider variety of fresh foods. The revenue-neu- 
tral nature of the green taxes will assure lower-income people that 
they will have not less income, but better-quality food. It seems unfair 
if not unjust that the only people who can now afford foods grown 
without toxic chemicals are those high on the income chain, who 
derive the greatest amount of money, indirectly or directly, from the 
economy of degradation. 

Consider another situation ripe for green taxes: road congestion. 
In the San Francisco Bay Area, after decades of building freeways and 
bridges, the average speed of travel is 15 d e s  per hour during rush 
hour. In southern California, it is considerably less. Hardly a person 
who sits in a traffic jam has not considered the costs involved in fuel, 
time, and stress. The World Resources Institute estimates that Ameri- 
cans pay an extra $300 bdlion per year in expenses directly related to 
our over-reliance on the automobile. One study estimates that by 
2005 Americans will waste almost 7 billion hours a year sitting in 
stopped traffic, at a cost of over $75 bdion. Add to that the extra fuel 
use of 7.3 bdhon gallons and wear and tear on autos, and another $40 
billion is lost. Accidents increase in tied-up traffic, addmg to the yearly 
bill some $275 billion in vehicular damage and m e d d  costs. These 
figures do not take into account the effects of smog, acid rain, or per- 
sonal stress. 

Rush-hour commuters on congested highways are participating in 
a market system that does not fully reflect these costs. In fact, it would 
be hard to design a less efficient “market” than the present urban 
interstate system, precisely because, again, the true costs of traffic stop- 
pages are externalized throughout society. If tolls were placed on high- 
ways to account for these costs, automobile usage would drop, traffic 
patterns would change, revenues would increase, and congestion 
would be reduced. 

A variation on automotive green fees is a proposal by financial 
author Andrew Tobias and the National Consumer Organization for 
California to charge for auto insurance at the pump as a tax per gallon. 
The “pay at the pump” plan would charge anywhere between 30 to 
50 cents addtional per gallon, a fee that sounds high until you com- 
pare it to what insurance actually costs a driver in California. When 
the average driver divides their annual premium by the number of gal- 
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lons of gasoline purchased in the year, it comes out to be 85 cents per 
gallon. By charging a fee at the pump, the plan would cut auto insur- 
ance costs by anywhere fiom 30 to 40 percent. The reductions would 
come in three areas. First, every driver would be insured. At present, 
an estimated 20 percent of California drivers are uninsured, in most 
cases owing to the high premiums. Second, the proposal would insti- 
tute a no-fault system that would eliminate expensive litigation. Third, 
a 20 percent savings would be gained by eliminating the need for 
salesmen and advertising. AU policies would be pooled in 5,000 driver 
lots and sold to insurance companies in bulk. Because it is in effect an 
“energy tax” as well, it would reduce driving and promote eaciency 
at the same time. In 1993, in Ghe first legislative session in which the 
plan was introduced, it was defeated in committee by a vote of eight 
to one by a group of legislators representing a variety of special inter- 
est groups, including trial lawyers and the insurance industry. 

Green taxes can be applied to a wide variety of resources, prod- 
ucts, and processes. Products that cause distinct, identifiable, and long- 
lasting damage should at least pay their way. These include cigarettes, 
guns, ammunition, and alcohol. Tobacco use alone costs society over 
$60 bdion a year in health costs and in lost income and productivity. 
These are costs we are now bearing in increased medcal bills, taxes, 
and reduced economic performance. Taxing tobacco to take on some 
or all of that $60 billion doesn’t “cost” more, it simply shfis  the costs 
to the marketplace, where everyone can see them, and where the per- 
son incurring the expense to society pays for his or her impact on the 
rest of us. When tobacco is taxed, it has second-order positive effects 
that are not calculated in the $60 billion costs. For example, 35 per- 
cent of all house fires are caused by cigarettes. These fires result in 
great losses to life and property, and they are greatly abetted by the fact 
that tobacco companies put chemical additives in cigarettes to prevent 
them fiom going out, making cigarettes far more dangerous than 
cigars or pipes. 

A more rational and constructive world would use green taxes to 
slow if not eliminate the arms race. The world is confronted today 
with the irony that countries can always find money for war but 
peacemaking is rarely budgeted. More than half of all Third World 
debt is drectly attributable to the purchase of weapons from the richer 
countries of the north. Accordmg to Jason Clay, former head of Cul- 
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turd Survival, global arms sales are feedmg a vicious cycle of debt and 
exploitation. Many of the arms that are being purchased by poorer 
nations are used to take over and exploit the resources of indigenous 
cultures, such as the forests of Penan in the Malay Peninsula. Coun- 
tries that import arm in order to fi-ee up resources for export and hard 
currency are forced by popular resistance to increase their military 
expenditures, resulting in higher external debts, which in turn force 
them to hrther exploit resources to increase their export sales in order 
to service their debt. For example, since 1955, Somahan export of 
livestock-sheep, goats, and cattle-has increased ten-fold. Pressure 
for hard currency has led to a breakdown of the tradtional nomadc 
system of grazing, leadmg in turn to soil erosion, topsoil loss, food 
shortages and ultimately starvation. Under the auspices of the United 
Nations, an international tariff could be levied on weapons makers 
worldwide. A tax on their output of missiles, planes, tanks, and guns 
would provide the U.N. with its entire budget, as well as pay for all 
peacekeeping efforts around the world, includmg the resettlement of 
refugees and reparations to the victims of war. A high tax would not 
only send an economic signal to countries, but also would ideally pro- 
vide strong incentives to reduce arms purchases. The world must rec- 
ognize that the suffering caused by weaponry is always greater than the 
economic “gain” derived from its sale. 

Green taxes can revolutionize an economy toward evolving natural 
systems of production and design. They are more complex than the 
“polluter pays” concept, although in many cases they d have that 
result. Because they would be instituted over a twenty-year period, no 
business or industry would be unjustly singled out or penalized. Every 
company affected, directly or indn-ectly, would have ample opportu- 
nity to reconsider and redefine its business, if necessary. It would have 
time to plan, to invest, to invent, and to innovate. At the same time, 
consumers and workers would be freed fi-om the tyranny of inefficient 
markets and would begin to integrate their actions in the workplace 
and in the home toward positive and constructive changes in the 
world. 

When integrating cost and price into the marketplace, we are 
essentially substituting positive feedback loops with negative ones. 
Remember that a “positive” feedback loop keeps reinforcing activity 
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or behavior that is not in the interest of the party acted upon. It is the 
systems equivalent of a vicious cycle, a series of feedbacks that keeps 
telling us to do the wrong thing. Negative feedback loops, which are 
ubiquitous and omnipresent in nature, allow an organism to continu- 
ously adapt and respond to dfferent inputs coming from its immedate 
environment, whether those inputs are threats, drought, rain, heat, or 
a bumper crop of grass. Any ecological model of commerce must not 
only mimic nature in recognizing that waste equals food, running off 
of current solar income, and protecting diversity, but it must also have 
firmly and clearly in place feedback that allows it to recalibrate con- 
stantly and quickly adjust its costs, supply, and demand. Instead of fol- 
lowing the cyclical paradigm, most of our resource businesses today 
are linear systems that by their nature receive and give out the 
“wrong” information to themselves and the greater environment. 

The way to change from a linear system with respect to raw mate- 
rials and resources is to use some form of public utility to regulate 
their supply and production. If innovatively designed and established, 
such utilities would be far more effective than current market mecha- 
nisms in seeing to it that supplies of resources, whether privately or 
governmentally owned, are harvested and extracted in ways that 
ensure the long-term viability of a p e n  ecosystem, in the case of 
renewables, or that the most efficient alternatives are sought, in the 
case of nonrenewables. I believe that a community or regional utility is 
a feasible control mechanism to oversee any industry that takes 
resources from the natural world-what we often refer to as the com- 
mons. 

Biologist Garret Hardin’s now-famous metaphor for the deteriora- 
tion or “tragedy” of the global commons begins with the notion of a 
pasture open to everyone in a given village. In such a situation, the 
herder who overgrazes the most benefits the most, and the person 
who grazes a herd that consumes only his “share” of the pasture’s yield 
is effectively penalized. But eventually the entire pasture deteriorates. 
In this case, when overgrazing becomes the “rational” norm, you are 
punished for doing the right thing, rewarded for the wrong, and all 
suffer in the end. This outcome filfills what philosophers going back 
to Aristotle have foreseen: “What is common to the greatest number 
has the least care bestowed upon it.” Hardm’s pasture, however, is not 
technically about a commons, but an “open access” system where 
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anyone is free to take as much as they want. Commons have historically 
been extremely well controlled and regulated by the communities to 
which they belonged; not until colonization and industriahation have 
they been widely degraded and destroyed. 

Nevertheless, the solution to Hardm’s dilemma of a deteriorating 
open access system would be a pasture utility, one that operated inde- 
pendently of the specific grazing and herdng needs of the villagers. 
The utility would be managed to maximize income from grazing fees, 
and therefore would have no economic interest in overgrazing, since 
any form of degradation would reduce the value of the u d t y  to its 
owners. The pasture utlltty would monitor usage by grazers so that 
income was maximized. The utility would pay careful and constant 
attention to yield, growth, rotation, and fencing. The commons 
would not deteriorate under such a guardianship, and the natural 
predilection to overgraze would be thwarted. 

The pasture utility is a useful model for a mechanism to guard our 
own commons, whether local or global. Such a utihty can maximize 
the strengths of both the private and public sectors, without succumb- 
ing to the f d n g s  of either. Utilities are hybrid enterprises because 
they combine two unusual features. First, they are regulated by their 
constituencies through public utility commissions or other forms of 
public sector input. In return for accepting regulation, they are given 
monopolies and are guaranteed a certain level of profit. In other 
words, by allowing some form of public control, they receive a guar- 
anteed return on their investment, a relationship that allows them to 
create and execute long-term projects, and attract capital while paying 
low interest rates. 

Of course, power utilities can be poorly managed. For decades 
after the Second World War, many constructed nuclear power plants 
that had escalating and hidden costs, but they now have unique 
opportunities to do the right thing, and many are doing just that. 
Using conservation rebates, many utlltties have discovered that it is far 
less expensive to invest in technologies that save energy for the con- 
sumer than it is to invest in new coal or nuclear-fired power plants. 
This reahation of Amory Lovins’s “negawatt” concept is possible 
because utihties can strike a deal with regulatory agencies, allowing 
them to “make money” on the energy saved, demonstrating that con- 
servation rebates are a win-win strategy and lowering rates for the cus- 
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tomer while raising returns for shareholders. These utilities are proba- 
bly the first corporate bodies that have invented a means to increase 
profitability by not growing, a paradox made possible by the fact that 
electricity derived from conservation costs only one-fifih to one-tenth 
as much as electricity that comes out of a new power plant. It is those 
savings that are being split between the customers of the utility and its 
shareholders. The uthty, by granting credits, by sehng energy-effi- 
cient lightbulbs at cost, or by promoting efficient electrical motors and 
super-glazing, is essentially selling the absence of energy-thus the 
term “negawatt”-turning a profit, and improving the environment all 
the while saving their customers money. 

Many resource systems in the world are presently over-exploited 
and could benefit from becoming a utility that is publicly regulated, 
privately managed, and market-based. Consider the benefit of a 
salmon utility on the Pacific Coast of the United States. The decline 
of the salmon population in the Northwest over the last century has 
been largely unabated, despite the tax-supported efforts of fish and 
wildhfe agencies on both the federal and state levels. The legendary 
run of one-hundred-pound lung salmon on the Elhwa Ever  of Wash- 
ington is now only a memory, for the fish are extinct. Only four sock- 
eye salmon completed the run up the Snake River in 1991. In Oregon 
and Washington, over 200 of the salmon runs on the Columbia River 
are extinct, with another 76 soon to follow. In California, Idaho, 
Washington, and Oregon, salmon runs on 88 rivers are now extinct. 
Each stream, brook, and tributary affected was the home to a unique 
host of wild salmon whose genetic makeup was perfectly suited and 
adapted to its particular habitat. Hatchery fish do not solve the prob- 
lem. They are to wild salmon what domestic chickens are to snow 
geese-stupid, herdish, and maladapted. In some cases, the strange and 
erratic behavior of hatchery salmon drives away wild salmon. In the 
Pacific Northwest, over $1 billion has been spent on salmon recovery 
in the past ten years, an effort that has not stemmed the decline in 
overall salmon population. Biologists now conclude that this attempt 
at renewal has failed because it did not focus on the cause of the 
salmon’s decline: habitat and ecosystem degradation. 

Anadromous fish populations such as salmon require unsilted, pris- 
tine riparian environments in order to breed successfully. Snags from 
logging, shampoo in stream run-off, and all-terrain vehicles are but a 
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few of the products and activities that have destroyed their habitat. 
Dams, pumps, upslope clear-cutting, and run-0% of fertilizers, pesti- 
cides, and herbicides don’t help either. Those whose livelihood 
depends on salmon-fishermen and dealers-have had little say in 
policy decisions that brought about this depredation. 

A salmon utdity would recognize that existing market mechanisms 
do not operate in the best interest of the fish, the fishermen, the con- 
suming public, or the salmon habitat. To support the utility, there 
would be a fee on salmon landed on the Pacific Coast. Those revenues 
would go directly to a central Salmon Utility or a number of smaller 
regional salmon agencies, whose sole purpose would be to increase 
the stock of salmon. To do this, the utdity would spend its funds pri- 
marily on habitat restoration, but also on education, land acquisition, 
if necessary to protect key habitats, and research. As a utility, it would 
be allowed a guaranteed profit of 10 to 12 percent depending on per- 
formance. The salmon utility would issue stock just as a power utility 
does, but given its guaranteed revenue flow from the salmon tax, it 
would also have the capacity to issue bonds at favorable interest rates, 
which could be used to invest in long-term restoration projects. 
Because the corporation would be limited in its profitabihty, it would 
have the incentive-actually the requirement-to invest 88 to 90 per- 
cent of its revenue on a yearly basis into restoration. The long-term 
result of such a utility would be the increase of d d  salmon. This 
increase would in turn bring in higher revenues that would give the 
utility even greater capacity to carry out its agenda. Without the 
power of eminent domain, it would not pose a threat to any existing 
agency or constituency. It could enforce already existing laws, and 
work with forest companies, farmers, ranchers, and other interests on 
a collaborative and cooperative basis. The increased yield in salmon 
would be a boon to fisherman as well as to consumers, since it would 
prevent prices from rising as they do when resources dwindle. 

The salmon utility could have many spin-off benefits, such as 
helping fishermen create a pooled pension fund for themselves that 
could then be invested in the stocks and bonds of such a utility. It 
could hire disadvantaged youth !&om inner cities and educate them in 
biology, botany, and resource management techniques. Huey Johnson, 
the former head of California’s Department of Natural Resources, 
estimates that such an agency could employ as many as ten thousand 
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people, but this would end up costing the consumer or taxpayer noth- 
ing, because of increased supply and stable or lower prices. In fact, it 
would generate tax revenue for the state as well as remove people from 
the unemployment rolls. 

Consider how an oil uthty would respond to issues as diverse but 
connected as the Arctic National Wildhfe Refuge ( A m )  and auto- 
mobiles. The current investment in ANWR is expensive, requiring 
$40 to $60 bdion for an estimated six-month supply of oil. The Inte- 
rior Department estimates concerning the economic viability of the 
ANWR reserves are based on companies receiving $35 to $61 per 
barrel over the next twenty years, about twice the present market rates 
for oil at the outset and rising to three and four times current rates. If 
oil companies are successful in finding, drilling, and extracting oil in 
ANWR-and the odds are considerable that the amount of recover- 
able oil is substantially less than forecast-there is the risk of 
widespread ecolopcal damage, if not Asaster, as Lovins has described: 
“Leasing in the Arctic National Wildlife Refuge has an 81 percent 
chance of findmg no economically recoverable oil; a 19 percent 
chance of finding oil averaging a six-month national supply; a 1 per- 
cent chance of a year and a half‘s worth; and a 100 percent chance of 
trashing the refuge. If odds of so little oil are ‘vital to our national 
security,’ why cut new-car standards &om 27.5 to 26 d e s  per gal- 
lon-thus wasting more oil per year, with 100 percent certainty, than 
unlikely success in the Refuge yield?” In addition to the efficiency 
issue, predictable and familiar environmental problems can be elimi- 
nated by this approach. Over 90 percent of the storage pits at Prudhoe 
Bay, Alaska, violate EPA regulations for toxins, heavy metals, and car- 
cinogenic contamination of wetlands. Twenty-three thousand oil spills 
have occurred there since exploration began in the tundra. The 
increase in caribou population cited by oil companies as proof of the 
benign environmental effect of Arctic drdhng and exploration is due 
to the hundreds of miles of new roads that have given hunters ready 
access to the bear and wolf populations, predators of the caribou. 

Given the expense and environmental dangers of ANWR, an oil 
utility would follow the example of power utilities and “invest” its 
money more wisely. It would offer conservation rebates to persons 
buying high-mileage cars. It would buy back gas guzzlers to get them 
off the road. It would encourage, not oppose, legislation mandating 
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higher fleet ndeage for the auto industry. It would lobby for legisla- 
tion (first proposed by Lovins) to give conservation “feebates” as an 
incentive to new car customers who purchase high-mileage cars. 
Under one proposal, the gas-guzzler tax would be levied on poor ‘ 
mdeage cars and feebated back to the efficient cars. For example, if 
the overall fleet mdeage for the auto industry is 25 mpg, cars getting 
15 mpg would be taxed an extra $2,000 that would then be feebated 
to the buyer of a car getting 35 mpg or more. The levels at which cus- 
tomers would be either paying or receiving feebates would change 
every year as fleet mileage increased, encouraging the purchase of 
more economical cars, a process that would create an automatic mar- 
ket mechanism to improve fuel economy. Another type of feebate 
would provide that the greater the difference between the mileage of 
your old car and the new one, providing your old car is to be 
scrapped, the greater the rebate given. 

If by these and other means an oil utility could receive a return 
from energy saved rather than energy produced, as electric utilities 
presently do, then the proposed ANTJCTR investment, if applied to effi- 
ciency and conservation, would produce several times as much energy 
as is now projected, with the addtional benefit that we would still 
have all the oil if ever needed at a later date. By Amory Lovins’ calcu- 
lations, the United States has two vast, as yet largely untapped, odfields 
greater than any we have yet discovered. Together they can produce 5 
d i o n  barrels of oil a day for the indefinite future, at a cost of about 
$7 per barrel. Oilfield #1 is largely based in Detroit and is created by 
scrapping old cars and exchanging them with high-rmleage replace- 
ments. Oilfield #2 is spread around the country and consists of weath- 
erization and insulation of attics, walls, and windows. 

Green fees on oil could be rebated back to the utility based on the 
efficiency achieved by its investment in conservation. In other words, 
if the oil utility, or a consortium of oil companies conducting them- 
selves as a utility, spent $10 billion on conservation in a given year, 
they would be allowed to receive the revenues from a fee or green tax 
that would not only repay their investment but give them a share of 
the profits earned from conservation by consumers and the environ- 
ment, just as was the case for the electric utilities. Since they would be 
held “accountable” for the energy saved for the expenditure made, 
they would have every incentive to seek out the most effective means 
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to spend the money, as their return on investment would be depen- 
dent on this calculation. We might even find that well-managed com- 
panies such as Shell and A R C 0  would want to assist and cooperate 
with General Motors so that 100 mile-per-gallon cars could get on 
the road that much sooner. 

An example of one industry “investing” in another is the case of a 
consortium of U.S. uthties that announced a $30 d o n  “golden car- 
rot” to be given to the first company that could produce and manu- 
facture an affordable refrigerator that would require only 350 to 550 
lulowatt hours of electricity per year. Most models today use about 
four times that amount of energy. An energy-efficient refrigerator 
operating over a year would save two and a half barrels of oil, or 1,200 
pounds of coal, or 13,000 cubic feet of natural gas. It would also save a 
consumer about $100 per year, the cost of a new refrigerator every 
five years. The EPA estimates that with widespread use of such refiig- 
erators, the country would save the equivalent of 10 d i o n  barrels of 
oil per year. With the new refrigerators, utilities would increase their 
profits under formulas that allow them to increase their rates for exist- 
ing electricity when they decrease volume because of conservation or 
efficiency. 

Just as Lovins invented a market for “negawatts” for electric utili- 
ties, a market for “negabarrels” is waiting to be devised. As things 
presently stand, some of the most powerful corporations in America 
predictably oppose higher mdeage standards for automobiles. We not 
only need these corporations to cease their opposition, but we also 
must construct a market mechanism that gives them the incentive to 
enthusiastically support such measures. After all, if an oil company can 
continue to grow and profit through conservation while holding onto 
its reserves, it has the best of both worlds. If it does so through rebates, 
feebates, credits, and incentives, it makes them a willing collaborator 
in a sustainable future. For over a century, thoughtful commentators 
have winced at the prospect that business will do whatever it can to 
make money-if necessary, even shrting the borders of propriety and 
law. Why not have business skirt the borders of restoration, conserva- 
tion, and sustainability? Same impulse, hfferent playing field. 

Each of these hypothetical utilities addresses a critical issue in our 
economic life. While we derive a great deal of wealth from natural 
resources, we have not found an effective way to reinvest in or pre- 
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serve that wealth. We are losing those resources, because they are 
either controlled by private corporations or by the state, and neither 
has proved successful in establishing long-term strategies for ensuring 
the enduring well-being of the commons. Governments the world over 
give resources to corporations that are not required to take care of 
them, and therefore do not. The reason, as dmussed in the previous 
chapter, is the failure of the market to internahze fdly all costs. If the 
market is rewarded for externahzing costs and extracting wealth, then 
individual producers can be expected to leave to the state, wherever 
possible, the job of restoration and clean-up. On the other hand, it is 
quite impossible for a state agency to maintain ecosystem health when 
its main function is to deal with aftermarket degradation. When you 
then compound the problem with revolving-door relationships between 
regulatory agencies and the very enterprises they are supposed to mon- 
itor, the viabdity of the ecosystem is hardly a primary concern. 

To argue today that the free market should control the extraction 
and sale of natural resources ignores the state of the commons and the 
free market. The market works to the benefit of the whole of society 
when it includes all costs and'benefits. Only when the market accu- 
rately reflects the replacement costs of a resource (a virgin forest or 
salmon or Arctic oil) and the social costs of its consumption (tobacco 
being the most obvious) wdl society begin to respond to the market in 
a rational way. 

In the end, green fees and green utilities cannot function effec- 
tively if we continue to promote fiee-trade agreements that reward 
companies for externalizing their cost overseas. Business continues to 
push for programs and laws that maximize current means of produc- 
tion, continue despoliation, and expand their markets. At present, the 
GATT and NAFTA agreements are little more than thmly veiled 
blueprints for the expansion of trade by multinational corporations. 
They have little to do with small businesses, community concerns, or 
cultural diversity, and only in passing do they consider the environ- 
ment. Restraints d be removed both in regulations and tariffs, giv- 
ing these corporations free rein to seek production where they can get 
the cheapest resources and labor. The net effect is that the world 
becomes a large, non-union hiring hall, with poorer countries lining 
up for plum investments, wikng to donate land, resources, environ- 
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mental quality, and cheap labor as their cost of achieving economic 
“development.” The main accomplishment of both agreements is to 
extend to those companies that can afford to go overseas and that have 
markets sufficiently large to justify that expense the ability to continue 
to externalize costs onto human and natural communities. The biggest 
companies are rewarded for seelung the lowest common denominator 
of cost. The prospect of approval for both agreements is being paved 
by the promise of more jobs. But while there are certainly more jobs 
in America today than there were thrty or forty years ago, the fact is 
that chronic uxemployment has increased dramatically over the past 
twenty-five years while world trade has essentially quadrupled. 

Similarly, no program of green fees to create balances in the mar- 
ketplace will be effective if companies can circumvent them by 
bringing in products from overseas. If corporations are sincerely 
committed to environmental restoration, as so many claim to be, 
they will reverse current regulations and propose a new tariff status 
called Most Sustainable Nation (MSN), replacing Most Favored 
Nation (MFN). This status would grant low or no tariffs to coun- 
tries that practiced sustainable harvesting of resources, that did not 
despoil the environment, that did not allow worker exploitation, that 
did not have corrupt government officials selling off tribal forests to 
the highest corporate bidder. Such countries would be given the 
freest access to western markets. Nations that continue to harm peo- 
ples and ruin lands, would be penalized by significantly higher tariffs 
that would reinternalize those costs that they thought were being 
saved by taking social and economic short-cuts. Their products 
would become uncompetitive, and they would have little incentive 
to continue industrial degradation. Critics would argue that such 
tariffs represent unreasonable interference with the internal affairs of 
other nations. The counter to such criticism is the fact that environ- 
mental degradation is no longer “internal.” Environmental problems, 
although local in origin, have become global in impact and have to 
be addressed on both levels. 

The European, North American, and Japanese markets are the 
richest in the world. Nations need access to them in order to survive 
and grow. Under a Most Sustainable Nation tariff system, countries 
following environmentally and culturally sensitive practices would be 
the ones to prosper. Rather than imitating the colossal excesses of the 
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newly industrialized countries that have nearly destroyed their envi- 
ronments, poorer nations would have every incentive to learn from 
countries that are able to integrate economic growth with the mission 
of social responsibility and environmental sustainability. Costa Rica 
would be an economic model, not Taiwan. 

If people effectively change their consumption habits to avoid 
green taxes, where does government get its money? There are two 
answers to that question. First, everyone hopes that government itself 
would find a better design, one that does not require so much money 
and that over the years would diminish the size of government pre- 
cisely because it has done such a good job in organizing its relation- 
ship to the people it serves. Second, green fees would have to be 
recalibrated as time goes on, (not to reduce them, but to maintain the 
flow of monies into government coffers). In other words, they are the 
mechanical rabbit that the economy continuously chases. The fees 
would be constantly evolving. As we reduce pollution or resource 
usage in one area, thus reducing paid-in fees, we would have to insti- 
tute new fees to replace them. What this means is that the economy 
also is continually evolving. There is no equilibrium point. Like 
nature, it will be dynamic and restorative, 
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The Inestimable Gift of a Future 

t is Afficult, if not perilous, to propose solutions to global problems. I As Wendell Berry put it, “Properly speaking, global thinlung is not 
possible.” In fact, it is the arrogance of that thinhng which has created 
many of the problems we have today. Simply stated, why should any 
person, group, or commercial enterprise have the right to intrude 
upon or interfere with the natural and orderly life of other cultures or 
bio-regions? This is a question the conquistadors should have asked 
themselves 500 years ago, but it is just as relevant today. Most global 
problems cannot be solved globally because they are global symptoms 
of local problems with roots in reductionist thinking that goes back to 
the scientific revolution and the beginnings of industrialism. We have 
operated our world for the past few centuries on the basis that we 
could manage it, if not dominate it, without respect to living systems. 
We have sacrificed the harmonious development of our own cultures 
for enormous short-term gains, and now we face the invoice for that 
kind of thnking: an ecological and social crisis whose origins lie deep 
within the assumptions of our commercial and economic systems. The 
compelling nature of this crisis, however, is its evolutionary nature. 
The array of choices and problems that face us do not call for a global 
triage, the further Aslocation of cultures, or the division of nations. 
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They are soluble by design, and the basis of that design rests within 
nature. 

While many of the proposed global solutions to environmental 
degradation arise &om the same industrial parahgm that caused 
them-more growth, technology and money-environmental reme- 
dies that aim at strictly national issues generally arise from political 
pragmatism. Politically feasible solutions tend to be half-measures that 
bring up the rear in terms of innovation and imagination. Historically, 
the only lund of dramatic action we expect or accept from a national 
government is the waging of war, yet the ultimate threats to human 
welfare posed by the environment may someday equal or exceed that 
presented by any previous conflict. Because we perceive the environ- 
ment to be only one of many “important” issues, and because there is 
not a shared or universal perception of peril, our government is as yet 
unprepared to face up to the forces of environmental degradation. 

Solutions proposed in this book are both specific and broad-based. 
They are not offered because they can or cannot be adopted in the 
next session of Congress, but rather because, given our belief systems 
and institutions, they are an attempt to describe how we can realisti- 
cally begin to reverse our downward environmental slide, questioning 
the notion that we can “save” the environment by recycling our Coke 
cans and burrito foil. It is grati@ing to learn that Hollywood studios 
making $ 4 0 - d i o n  movies about cyborgs refuse to use tropical ply- 
wood for building their sets in order to preserve the rain forest. But 
our work as adaptive human beings must take root on far deeper levels 
than collective attempts to assuage guilt. Society must recognize that 
ecological principles apply absolutely to human sukival, and that if we 
are to long endure as a world culture, or as a group of local cultures, 
we will have to incorporate ecological thinking into every aspect of 
our mores, patterns of living, and most particularly, our economic 
institutions. 

Ecological principles central to our continued existence are typi- 
cally presented in the form of environmental factoids, stories that tend 
to be related over and again, data that can drive the listener into a sort 
of calloused deipair if not indifference. When repeated monotonously, 
environmental “facts”-bearing in mind that some of the facts are just 
as incorrect as some of the defenses to them-take on all of the aspects 
of a “sky is falling” exhortation, making the recipient feel either pow- 
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erless or incredulous. Some environmentalists have justifiably been 
criticized as complainers, focusing too much on excesses and blame. 
Business has completed this anxious symmetry by only seeing the 
worst in environmentalism, and by oversimplifying issues to play to 
the fears of the public. Thus, a critical basis for change and consensus 
is to find a way to introduce and discuss ecological principles in soci- 
ety in a manner that draws people together, rather than repelling or 
deterring them. This step is crucial, because within ecological princi- 
ples reside not only the problems and challenges that face us, but also 
the solutions that can be used to transform our economy and society. 
Confision or ignorance about these principles will not provide us 
comfort or protection from their implications. Underlying all ecolog- 
ical science is the inevitable fact that, given a chance, the earth will 
eventually restore itself. The salient question we need to discuss in 
our communities and businesses is whether humankind will partici- 
pate in that restoration or be condemned by our ignorance to vanish 
from the planet. 

Without question, the most important and most often-debated 
principle is carrying capacity. What is the rate at which and manner in 
which the world can sustain the human population that exists and is 
growing? We don’t know the answer to that question yet. We do 
know that species and their habitats are closely and symbiotically 
related, and that changes in one affect the other, malung any form of 
environmental degradation of paramount interest and concern. In all 
ecosystems, the availability of food and nutrients becomes the ultimate 
arbiter of population size. But we are humans, not fish in a pond. 
Because of our diverse and intricate needs, the arbiter of the quality of 
our life and continued existence extends far beyond mere food and 
water to include changes in forest cover, cloud formation, topsoil sta- 
bility, biodiversity, fuel consumption, firewood availability, genetic 
preservation, heavy metal contamination, and dozens of other issues. 
We have created a civilization of manifest complexity, and thus we 
must attend to the extensive requirements and demands we place upon 
global carrying capacity. What misleads citizens in the richer nations is 
that we in the industrialized North are very well provided for indeed 
with some notable exceptions, we either don’t see, don’t experience, 
or choose to ignore the impact our lives have. It is difficult for us to 
imagine that the ecological principle of carrying capacity can signifi- 
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cantly affect us. Between the advertisements for Ed&e Bauer, Jeeps, the 
suburbs, and the mall, we assume that we’re not taking too much from 
our environment, or we would see more signs of stress and deteriora- 
tion around us. 

Our comfort and abundance is the foundation for the great differ- 
ences we see in public debate and private dscussions about the envi- 
ronment. From business and government, we are presented with the 
concerned but optimistic “ S O  far, so good” assessment, a school of 
thought that biologist E. 0. Wilson calls exemptionalist. This line of 
thinking relies on the ability of human beings to overcome ecological 
‘‘laws’’ through invention, ingenuity, and gumption. For every prob- 
lem presented by environmentalists, optimists have an answer: desalin- 
ization, fusion, deep-sea mining, space, and bio-engineering. Their 
conjectures are easier to swallow than the alarmist voices of environ- 
mentalists who say we are outstripping the earth’s means to sustain the 
human species. Ever since the Reverend Thomas Malthus wrote his 
“Essay on Population” in 1798, there has been a dspute as to when or 
whether humankind would exceed the capacity of the earth to pro- 
vide our daily bread. Books such as Limits to Growth and The Popula- 
tion Bomb have enlivened the controversy, not only because they were 
based on research and science, but because the arguments were made 
forcefully and dramatically. The concept of doomsday has always had a 
perverse appeal, wakmg us &om our humdrum existence to the allure 
of a future harrowing drama. Yet another view held by a small group 
of writers and journalists (very few scientists, however) proclaims that 
environmentalism is a hoax, that we have been unnecessarily fiight- 
ened, that environmentalism is a delusional scam from the political 
fringes to coerce others into a liberal agenda. A large and anxious 
audience is quite ready to wake one morning and find that, much like 
the thermonuclear cold war, our environmental bad dream is over, the 
opposing sides having made peace, and that we needn’t worry any- 
more. 

The view I choose is this: The underlying principles informing 
such cautionary predictions are largely correct, while the timing and 
nature of humankind’s destiny with earthly limits is stdl unknown. 
This means that the optimists who say we will be taken care of in the 
future wdl be correct for the time being, until the day they are wrong, 
when we will all be in big trouble. The environmentalists, warning of 
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impending catastrophe, will usually be wrong with regard to specific 
predictions, but are right in principle. What does this tell us? It sug- 
gests we find a path of existence that honors both camps; that recog- 
nizes limits while using our innovative capacity to invent and 
reimagine our world to increase efficiency, decrease harm, improve 
our existence. In other words, we need to create an economy and 
way of relating to our material world that is not an either/or argu- 
ment, but a means to create the best life for the greatest number of 
people precisely because we do not know the eventual outcome or 
impact of our current industrial practices. In other words, we need 
an economy based on more humility. 

What  ecology offers is a way to examine all present economic 
and resource activities from a biological rather than a monetary point 
of view, includmg the impact that our present lifestyle will have on 
generations henceforth. If we take that view, we see that the exemp- 
tionalists’ strategy of “increasing” overall levels of production on a 
sustainable basis allows us to overcome and evade critical limits and 
present resource limitations, but only by using a number of self- 
deluding methods. 

First, we are accelerating the rate that we draw down capacity 
from our environment. We do this by pumping out aquifers that can 
never be restored, by cutting ancient forests that cannot regenerate for 
hundreds or thousands of years, by destroying soil fertllity (we have 
lost 17 percent of the arable land in the world since World War 11), by 
burning fossil fuels (a large but ultimately limited carbon sink that may 
best be used for feedstock rather than fuel), and by depleting fisheries. 
Artificially ferthzed monocultures work for many decades to increase 
crop yields, but they ultimately destroy the soil through salinization, 
destruction of humus, and over-cropping. Even as the Israelis reclaim 
the desert, water levels in wells that keep their agriculture ahve are 
dropping disastrously. 

We are speeding up utilization of resources through the use of 
fossil-fuel servants, machines and technology that allow us to get a 
lot more from our environment faster and more expediently than 
was formerly possible. This leads many to believe that technology in 
some form or another will provide the means to forestall or elimi- 
nate present and future threats posed by human exploitation of the 
environment. Proponents of this view argue that we require a 
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“healthy, growing” economy to pay for the changes that are required 
or, as they say, to “clean up the environment.” In other words, the 
health of the environment is subordmated to the health of an econ- 
omy that by its nature depends on environmental exploitation. Unfor- 
tunately, in such an economy, financial incentives support technologies 
that give us the ability to harvest, extract, process, or mine our 
resources even more expeditiously. 

Second, we take from other ecosystems by the importation of 
products and raw materials &om dfferent parts of the world. While 
we have stopped many damaging practices that affect our own envi- 
ronment at home, we are benefiting from the continuation of those 
same practices carried out by American or foreign companies overseas. 
In short, we are either buying or degrading other people’s environ- 
ments and then consuming them for ourselves. 

Last, we have chsplaced other species by talung over their habitats. 
It is &fficult for human beings to evaluate when and where they have 
overstepped a boundary that exists only in perception and understand- 
ing. This boundary is the point at which our lives and needs displace 
other living communities to the point that they retreat or perish. In 
other words, we have become invaders. Our bodies and livestock now 
consume close to 40 percent of the net production of the land envi- 
ronment. As we push out other species and occupy new ecosystems, 
we diminish biodiversity; we not only reduce overall ecosystem capac- 
ity, but we also create further threats to our own chances of survival, 
since our fate is inextricably linked with the fate of other forms of life. 

The problem is essentially this: We in the rich, industrial nations 
are under the impression that we are experiencing an ingenious out- 
foxing of carrying capacity. Clever, yes, but ingenious no, because our 
means of production do not necessarily increase the carrying capacity 
of the environment, they only temporarily insulate us from the results 
of our actions. We confuse our rate and ability to consume with the 
capacity of living systems to provide for those wants. Ecologist Dr. 
David Suzuh entitled one of his speeches, “Are Humans Smarter than 
Bacteria?” He was not the first to remind UT of the analogy of the 
twenty-ninth day: When algae take over a lake they grow exponen- 
tially, doubling every twenty-four hours, until the thirtieth day, when 
they effectively remove all oxygen h-om the water, U n g  all other 
forms of life. Since the algae bloom doubles daily, on the twenty-ninth 
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day, it covers only half the lake, a reasonably benign condition as long 
as one does not take into account the nature of exponential growth. 

Whether they feature Lapland reindeer, algae, or bacteria, the 
moral of all exponential growth stories is the same: When a single 
species grows exponentially without regard to carrying capacity, it will 
suffer an ignoble fate. Although we do not know whether the rise in 
human population and environmental exploitation is an “S” curve that 
will level out to stability or a ‘7” curve that will climb up a nearly 
straight line only to crash, there is little to indicate in resource statistics 
or demographics that we are as yet any smarter than bacteria. Suzulu 
addresses the optimistic paradigm in his analogy by theoretically grant- 
ing that technology may be able to increase our carrying capacity. But 
in that dying lake, a 100 percent increase in oxygen buys only 12 more 
hours of life, a 50 percent increase just 6 hours. So even if we can 
increase food, forest, fuel, and water production by 50 to 100 percent 
over the next fifv years, we have not truly solved or even changed the 
nature of the problem, nor have we bought much time. 

The optimistic, anti-Malthusian scenario does not address the 
problem of exponential growth, and it certainly does not address the 
question of quality of life. Between Malthus’ time and the beginning 
of the twentieth century, approximately 600 million people were 
added to the world population, an increase of 6 million people per 
year. From then until 1950, we added another 900 million people, 
malung the annual increase 18 million per year. By 1975, population 
was nearly 4 bihon, a jump of 1.5 billion, an annual increase of 60 
million per year. At this writing, eighteen years later, that rate is nearly 
100 d o n  new births per year. This is why scientists keep harlung 
back to bacterium and reindeer. Since there is no experiential way to 
grasp exponential population growth except by observing other sys- 
tems, it is better to witness it in a petri dish than on a continent. 

If you take a basketball and pretend it is the earth, and then paint 
it lightly with a spray can, the thin emulsion of pigment coating the 
surface is ten times thcker, relatively speaking, than the band of life 
that supports our existence on this planet. The definition of carrying 
capacity is the maximum level of a species or population that can be 
steadily and consistently supported by the resources on that thin coat- 
ing. The key word is consistently, meaning decade after decade, century 
after century. It does not mean infinitely, but it certainly means long 
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into the fbture. And on that score, we are doing quite the opposite. 
When the strain placed upon an ecosystem by a population is greater 
than it can sustain-a situation we see in Somalia, the Sudan, and 
Ethiopia-carrying capacity is reduced, starvation can occur, and 
social unrest is inevitable. But in fact, the problem of carrying capacity 
lies not just with the obvious examples seen on our TV screens, but is 
worldwide. Those who argue that we need to grow our way out of 
ecological problems do not acknowledge a profound and troubling 
contradiction: If the population of China lived as well as the popula- 
tion of Japan or France or the United States, we would endure untold 
ecological devastation. 

Even as we invoke economic pieties to justify multinational 
expansion and “fieer” trade policies, the actual result of helping the 
world raise itself by its bootstraps has been the opposite: By 1990, the 
lowest quintile in world income had become twice as poor when 
compared to the top quintile than it was in 1960. The benefits of 
global expansion are highly concentrated in the northern countries, 
and in the hands of corporations and their owners. Executives of 
multinational corporations that openly “embrace” the environmental 
movement still want their perquisites, their first-class upgrades, their 
insulating luxury. But you cannot grow out of a problem if it is 
emlgdded in the thing that is growing, or as the Somalians say, you 
cannot wake up a man who is pretending to be asleep. It makes far 
more sense to examine the system itself, to slow down and arrest 
industriahm so that it is redesigned and assembled into a system 
whose growth enhances human existence. 

We are seeing increases in population while decreasing the carry- 
ing capacity of our ecosystems-two trains speeding toward each other 
in the night. The tragedy is not that they w d  collide, but that they 
will pass each other at great speed, leaving a gap between what we will 
need and what will be available, a gap that will expand rapidly owing 
to the exponential nature of growth. By accepting damage to the 
environment in order to increase our capacity, whether it is our own 
slues and rivers, or the forests of the Amazon basin, we face an ulti- 
mate reckoning between these two opposing principles. 

At present fertility rates of 3.3 children per family the population 
of the world will be 107 bilhon people in the year 2100. No one 
accepts that figure, of course, so projections assume a rather significant 
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reduction of fertility rates over the coming decades, resulting in a peak 
population of 12 to 14 bdion sometime in the latter part of the next 
century. In order to achieve these projections, demographers assume 
there will be a greater degree of prosperity worldwide, since people 
who feel more economically secure tend to see increased population 
as a threat and reduce the number of children they bear. If those eco- 
nomic aspirations are not realized, we may see different results. In 
either case, the demands upon the environment will increase dramati- 
cally. 

We may have already surpassed the point at which we can sustain- 
ably support the world’s population using present standards of produc- 
tion and consumption. That disturbing possibility should impel us to 
seek, as sensibly and quickly as possible, an integration of our wants 
and needs as expressed and served by commerce, with the capacity of 
the earth, water, forests, and fields to meet them. 

Thus, this book proposes three approaches, all guided by the 
example of nature. The first is to obey the waste-equals-food principle 
and entirely eliminate waste from our industrial production. This not 
only saves resources outright, but it rearranges our relationship to 
resources fiom a linear to a cyclical one, greatly enhancing our ability 
to lead prosperous lives while reducing environmental degradation. 
Instead of organizing systems that efficiently dispose of or recycle our 
waste, we need to design systems of production that have little or no 
waste to begin with. 

The second principle is to change from an economy based on car- 
bon to one based on hydrogen and sunshine. This is primarily 
achieved by reversing the historical incentives surrounding the pro- 
duction and consumption of energy, away from the cheapest combus- 
tion toward the most enduring production. This is the “soft path” 
Amory Lovins described nearly twenty years ago, but the imperatives 
for implementation are even more compehng now because of our 
greater knowledge of ozone loss, global warming, and destruction of 
forests due to acid rain. It doesn’t matter how many hundred years’ of 
supply we have of coal and oil, because if we combust it, we will raise 
CO, levels eight to ten times higher than normal, a level that the most 
stalwart environmental skeptic would find alarming. 

hird, we must create systems of feedback and accountabhty that 
support and strengthen restorative behavior, whether they are in 
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resource utilities, green fees on agricultural chemicals, or reliance on 
local production and distribution. Conversely, we have to look at how 
our present economic system consistently rewards short-term exploita- 
tion while penalizing long-term restoration, and then eliminate the 
d-placed incentives that allow small sectors of the population to bene- 
fit at the expense of the whole. This should not be done through sti- 
h n g  restrictions, but through standards that release creativity and pro- 
ductivity. Ecological restoration can probably be carried out more 
naturally and surely by smaller enterprises than by larger, unwieldy 
corporations. The diversity of the small business sector of the econ- 
omy must be encouraged, not by government loans, but through the 
revitalization and revisioning of incentives that will liberate the imagi- 
nation, courage, and commitment that resides within small companies. 

All three recommendations have a single purpose: to reduce sub- 
stantially the impact that each of us has upon our environment. It is 
the nature of the human condtion that people wdl not cut back on 
their possessions and wants on their own. This is particularly true 
since we have no economic vision of what a country or world could 
be like that is both reducing its impact and material possessions while 
actually increasing work and job security. We are all made anxious by 
the memories of past economic cycles, experiences that convince us 
that any type of voluntary reductions are a form of lunacy. But in fact, 
we have to find an ecological, imaginative, and participative means to 
lessen our impact. We have to be able to imagine a life where having 
less is truly more satisfjring, more interesting, and of course, more 
secure. 

A restorative economy is not going to lead to a life of dubng 
comfort and convenience. We have to recognize that we’ve reached a 
watershed in the economy, a point at which “growth” and profitability 
w d  be increasingly derived from the abatement of environmental 
degradation, the furthering of ecological restoration, and the mimick- 
ing of natural systems of production and consumption. Economist 
Kenneth Boulding described this economy many years ago, one in 
which an affluent life “d have to be combined with a curious parsi- 
mony ... far fi-om scarcity disappearing, it will be the most dominant 
aspect of the society; every grain of sand will have to be treasured, and 
the waste and profligacy of our own day will seem too horrible’that 
our descendants will hardly be able to bear to think about us.” 
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I believe we are on the verge of a dramatically dfferent economy, 
one that is even more complex than what has preceded it. Like the 
systems it will hopehlly imitate, the economy will become increas- 
ingly diverse and differentiated. While certain industrial slulls wdl 
become less valuable, biological knowledge and understanding wdl 
soar in demand because it will provide the means to integrate human 
needs with the carrying capacity of natural systems. While coal mines 
d be shuttered, removing the last insult from the lives of men and 
women who have long suffered for the Industrial Age, opportunities 
in solar hydrogen wdl expand. We will no doubt try to protect the 
livelihoods of coal miners, much as the Luddites were legitimately 
concerned about the destiny of hand loom operators, but in this and 
other dislocations, it is critical to have an overall vision, for ourselves, 
our communities, and our country. Only within the framework of a 
broader perspective can we address the issues of equitabdity and 
change, not by arresting the critical process of economic evolution in 
order to continue outmoded forms of production, but by designing 
ways to recycle lost livelihoods into the jobs of the future. 

The changes that these proposals would bring about would be 
widespread, eventually enormous. But any sober look at the future, at 
the patterns of decay and disorder that are sweeping across the world, 
tells us that we can no longer simply talk about change. Just as we can 
trace back patterns of development and see how much of our lives 
have been changed by cheap and abundant energy, reversing the his- 
toric fall in energy prices would have a &rect and powerful impact on 
our daily lives. Much of what we see and experience in modern soci- 
ety is a dn-ect result of cheap cars and gasoline. Remove those two fac- 
tors, and suddenly the suburbs and post-Le Corbusier downtowns are 
seen for the forlorn and dehumanizing forms they are. The much- 
vaunted global integration of the world economy depends on fossil 
fuel-driven transport systems composed of planes, ships, and trucks. It 
is not surprising that this energy-driven growth is producing cities 
around the world much like our own urban areas, with comparable 
slums, crowding, pollution, and crime. Higher energy and resource 
costs don’t mean we have to stop trade or foreign commerce, but we 
should be prepared to bid farewell to energy- and resource-consump- 
tive luxuries such as Chilean strawberries and nectarines flown in daily 
during New York winters. 
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The purpose of all these suggestions is to end industrialism as we 
know it. Industrialism ir over, in fact; the question remains how we 
organize the economy that follows. Either it falls in on us, and crushes 
civilization, or we reconstruct it and unleash the imagination of a 
more sustainable future into our daily acts of commerce. Protecting 
our industries because we want to be pro-business and pro-jobs will 
have the same level of effectiveness as did the Soviet effort to maintain 
its industries in the 1970s and 1980s. You cannot protect a system that 
is rigid and entrenched without sacrificing the interests of the people 
it intends to serve. The thrust of a restorative economy d comprise 
two key issues. The first is to learn how much each of us can 
humanely take while we are on earth. The more of us, the less we can 
take, but on the other hand, the better we design our economy and 
commercial systems, the less we need. The calculus is expressed in the 
principle of living off of current income, solar or otherwise. Since we 
cannot enforce a regimen on ourselves without political repressiveness, 
we have to evolve into that state through innovation, design, and 
cooperation. The second issue is to restore and re-create some of what 
we have lost. The idea that we can bottom out in the next few 
decades and achieve sustainable development is a popular but short- 
sighted ideal. Bottom out, yes. At some time in the relatively near 
future, we will achieve a “balance” between what we are consuming 
and the capacity of the earth’s ecosystems to provide those needs, 
although under existing models of production and consumption, it is 
likely to be far hfferent and cause far more suffering than we are 
presently willing to admit. But rather than look at that balance point 
as a zero-sum outcome that is distantly achievable, a restorative econ- 
omy means thinhng big and long into the hture. 

It also means doing sometlung now. It means trying things that 
may fail. It means shahng up City Hall. It means electing people who 
actually want to make things work, who can imagine a better world. It 
means writing to companies and telling them what you think. It 
means never forgetting that the cash register is the daily voting booth 
in democratic capitalism. We don’t have to buy products that destroy 
or from companies that harm or are unresponsive. If we want busi- 
nesses to express a full range of social and environmental values in 
their daily commercial activities, then we, too, wdl have to express a 
full range of values and respond to the presence or absence of princi- 
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ple by how we act in the marketplace. It may mean being obstreperous 
or conciliatory, and knowing when to be which. To go back to our 
nature can also mean becoming “sour, astringent, crabbed. Unfertil- 
ized, unpruned, tough, reshent, and every spring shockingly beautiful 
in bloom.” It may mean a meticulous reinventorying of our lives, and 
our country. It will mean, in the words of Vaclav Havel, trying harder 
“to understand than to explain. The way forward is not in the mere 
construction of universal systemic solutions to be applied to reahty 
from the outside; it is also in seelung to get to the heart of reality from 
the inside, through personal experience.” It is time to clean out the 
closet, both conceptually and materially, and to reexamine our priori- 
ties and beliefs. We can’t wait until the guardans wake up, but that 
doesn’t mean we shouldn’t try to wake them up. We cannot wait for 
business to set a new course. We have to educate our businesses and, 
wherever appropriate, let them educate us. 

When architect Jaime Lerner was appointed mayor of Curitiba, 
Brazil, in 1973, it was a rapidly growing town of 500,000 with sprawl- 
ing slums (favela). The favela  had many problems, not the least of 
which was garbage that could not be collected because of narrow or 
non-existing streets. Since trucks could not get in, and because the 
garbage was attracting rodents and disease, Lerner had to come up 
with a way to get the garbage out. The solution was to pay people for 
their garbage by placing recycling bins around the favela and giving 
tokens to the city’s transport system for the separated and therefore 
recyclable trash. For organic waste, which was taken by farmers and 
made into ferthzer for their fields, he gave chits that could be 
exchanged for food. It has worked spectacularly. Kids scour thefavela 
for trash, and can spot the difference between polyethylene terephthal- 
ate and high-density polyethylene bottles. The tokens give the poorer 
citizens the means to get out of thefavelds to where the jobs are, while 
promoting cleanliness, frugality, and the reclaiming and recycling of 
waste. 

In the end, it was a simple plan. The money gained from recycling 
combined with the money saved by not having to take trucks into the 
narrow streets pays for the tokens. It is a cyclical, waste-equals-food 
system implemented at the grass roots. Because of this and dozens of 
other simdar innovations, Curitiba is considered a landmark in urban 
development and thoughtful planning. But it happened, according to 



214 - THE ECOLOGY OF COMMERCE 

Lerner, because he and others were not afraid to try new things. Not 
everythmg worked, but so much did that it has bred an innovative 
atmosphere throughout the city, now nearly three times its 1973 size. 
Curitiba is entirely self-sufficient (it decided to no longer accept 
money from the state, because of the red tape involved), it is booming, 
prosperous, and clean. 

Living in a civilization that is profoundly and violently at odds 
with the natural world will not end overnight. But if there is to be an 
economy of meaning and purpose, it must have two agendas. It must 
serve and nurture the aspirations of the poor and uneducated, and it 
must also, as its underlying goal, seek to reconstruct, know, or revive 
genotypes, species, ecosystems, forests, vernal pools, allelomorphs, 
subspecies, grasslands, seral stages, reserves, natives, gradients, corri- 
dors, and habitat blocks. If that language is unfamiliar, it is because 
most Americans are more often taught to identify types of cars than 
types of birds; we can identify one thousand corporate logos but less 
than ten native plants. We are starkly unfamiliar with the vocabulary of 
conservation biology or the science of restoration, both of whch hold 
the key to our fhture on earth. It is not merely a question of stopping 
the cutting in the remaining ancient forests, it is literally the task of 
re-creating the ancient forests of the future. “Going forward” wdl 
someday mean replacing what has been lost, as well as returning what 
should not have been taken, not only in our forests and grasslands, but 
in our inner cities and rural backwaters as well. 

Industry and mainstream economists argue that we don’t know 
enough about the potential dangers ahead to warrant wholesale 
changes to our economic system. Best leave things as they are until we 
do more research is the generic reply from the executive suite. It is a 
fair argument, whose logic is impeccable. But as is true of the econ- 
omy, the values that inform it are inverted. What is best to leave alone 
is the wholesale assault on nature and living systems. More research is 
definitely needed, more study on how industries and corporations can 
conduct themselves so that they do not harm and can reconstruct what 
has been lost. When visitors gasp at the beauty of their cut stones, Ital- 
ian quarry workers are known to say: “God never had a bad day.” It is 
not nature that is the experiment, it is our economic system. Restora- 
tion is the conservative, ethcal, and economic ethic; laissez-faire capi- 
talism is what is out of control, and it is having a lot of bad days. 
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We have a thousand years of work ahead of us-brilliant, sustain- 
ing, innovative work, a profound act of citizenship and participation 
that harmonizes the relationship between commerce and nature. “The 
world that environs us, that is around us, is also within us,” writes poet 
and farmer Wendell Berry. “We are made of it; we eat, drink, and 
breathe it; it is bone of our bone and flesh of our flesh. It is also a Cre- 
ation, a holy mystery, made for and to some extent by creatures, some 
but by no means all of whom are humans. This world, this Creation, 
belongs in a limited sense to us, for we may rightfully require certain 
things of it-the things necessary to keep us hlly alive as the kmd of 
creature we are; but we also belong to it, and it makes certain rightful 
claims upon us: that we leave it undiminished, not just to our chil- 
dren, but to all the creatures who will live in it after us.” To do this, 
we must take back our country watershed by watershed, its seas and 
plains, our valleys, wetlands, and coasts, to reclaim the places that give 
form to our culture, that give life to our families. 

Eliot Coleman, a slulled truck farmer who coaxes luscious red 
tomatoes out of the rocky soil of Maine in June, once said that the 
problem with America is that it usually hits exactly what it is aiming 
at. And in the 1980s and for decades before, we aimed for money. We 
got it. It was not evenly distributed. It is now highly concentrated, 
posing as great a threat to democracy as any foreign power ever did, 
but that is what this country made-money. In the process we com- 
pletely forgot that success and failure, when measured by currency 
alone, are impostors, and that our lives, whose transience often 
becomes evident all too late, can have little meaning unless we feel in 
our passing that we were able to serve the nature and humanity that 
gave us our breath and soul. W .S. Menvin, the poet and naturalist, 
cites Robert Graves when he reminds us that we have one story, and 
one story only, to tell in our life, and that “When there is no story / 
that will be our story / When there is no forest / that d be our for- 
est.” We are made to believe over and over again by our parents and 
businesses, by our culture and televisions, by politicians and movie 
stars, that it is the story of money, of finance, of wealth, of the stock 
portfolio we will leave the children, the partnership at the law firm, 
the jewel of the house in the suburbs with its pool and radar dish. 
These are impoverished, small tales and whispers that have made us 
restless and craven, not stories at all. As author and garlic grower Stan- 
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ley Crawford writes: “The financial statement must finally give way to 
the narrative, with all its exceptions, special cases, imponderables. It 
must finally give way to the story, which is perhaps the way we arm 
ourselves against the next and always unpredctable turn of the cycle in 
the quixotic dare that is life; across the rock and cold of lifelessness, it 
is our seed, our clove, our filament cast toward the future.” It is deeper 
than anything commercial culture can plumb. And it is there waiting. 
As writer Pam Houston put it, “[It] is a difficult story to tell because 
what’s right ... is only as wide as a tightrope, and what’s wrong ... 
yawns wide, beckoning on either side.” 

If hope is to pass the sobriety test, then it has to walk a pretty 
straight line to reality. Nothing written, suggested, or proposed is pos- 
sible unless business is willing to embrace the world we live within and 
lead the way. As long as business sees the environment as a rearguard 
action, it will constantly be in a reactive mode, fighting off social con- 
cerns as if they were uninvited bill-collectors. It is time for business to 
leap-frog the debate and take the initiative, not in self-serving and gra- 
tuitous pronouncements and awards, but in a genuinely open process 
of dalogue, collaboration, reflection, and redesign. By being domi- 
nant, business is bringing woe and tribulation upon itself and society. 
It must submit, not to any one demand, but to a process that IS meda- 
tive, healing, and imaginative. There are literally thousands of ideas 
and means to improve and change how we do things. They await a 
receptive ear, an open heart on the part of commerce. 

I imagine, perhaps fancifully, a hnd  of environmental assembly or 
congress throughout this and other countries, one that would be repre- 
sentative and consensually based, one that would draw together people 
from all walks of life, all dsciplines, all industries, all aspects of our 
communities. The official Earth Summit in RIO was less than a com- 
plete success. As the edtors of The Ecologist put it so well, “ U n d n g  
to question the desirabllity of economic growth, the market economy, 
or the development process itself, UNCED never had a chance of 
addressing the real problems of ‘environment and development.’ Its sec- 
retariat provided delegates with materials for a convention on biodiver- 
sity, but not on fi-ee trade; on forests but not on logging; on climate but 
not on automobiles. Agenda 21-the Summit’s ‘action plan’-featured 
clauses on ‘enabling the poor to acheve sustainable livelhoods’ but 
none on enabling the rich to do so; a section on women but none on 
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men ... The best that could be said for the Earth Summit is that it 
made visible the vested interests standmg in the way of the moral 
economies that local people, who daily face the consequences of envi- 
ronmental degradation, are seeking to reestablish.” 

An environmental congress should not be a forum where people 
preset the agenda, control the debate, marshal the participants, and 
then stake out their territory on issues that concern them. Rather, it 
should be a place where we can create a deliberative process that 
brings to the fore the concerns, observations, fears, and doubts that we 
all share. O n  all sides of the issue, fiom hsplaced and unemployed auto 
workers to the poor who are downwind from toxic waste incinerators, 
from the middle classes to the deeper fears of our children, we are not 
hearing what people are saying. The noise of those in power is drown- 
ing out the plaints of those who are not. While some people fret for 
the loss of ancient forests, logging families fear for their livelihood. 
There is a mutuality and causality to those anxieties, as there is to all 
of our fears and doubts; they are not necessarily as opposed to each 
other as special interest groups would have us believe. 

Writing in 1982 about the “fate of the earth,” which was then 
perceived as the danger of nuclear holocaust, Jonathan Schell con- 
cluded with this description of our numbed lack of participation: 

At present, most of us do nothing. We look away We remain calm. We are 
silent. We take refuge in the hope that the holocaust won’t happen, and turn 
back to our individual concerns. We deny the truth that is all around us. 
Indifferent to the future of our kind, we grow indifferent to one another. We 
drift apart. We grow cold. We drowse our way toward the end of the world. 
But if once we shook off our lethargy and fatigue and began to act, the cli- 
mate would change. Just as inertia produces despair-a despair often so deep 
that it does not even know itself as despair-arousal and action would give us 
access to hope, and life would start to mend: not just life in its entirety but 
daily life, every individual life. At that point, we would begin to withdraw 
from our role as both the victim and the perpetrators ... We would no 
longer be the destroyers of mankind but, rather, the gateway through which 
the future generations would enter the world. Then the passion and will that 
we need to save ourselves would flood into our lives. The walls of indiffer- 
ence, inertia, and coldness that now isolate each of us from others, and all of 
us from the past and future generations, would melt, like snow in spring ... 
By restoring severed links with life, we will restore our own lives. Instead of 
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stopping the course of time and cutting off the human future, we would 
make it possible for the future generations to be born. Their inestimable gift 
to us, passed back fiom the future into the present, would be the wholeness 
and meaning of life.” 

We have become convinced by the trappings and arcana of gov- 
ernment proceedings that we are unequipped as citizens to participate 
in or mold the debate over critical issues. If people form ad-hoc 
groups to question or challenge existing or proposed government pol- 
icy, they are referred to as “loose-knit,’’ or “sprawling,” or “htchen 
table,” as if we should be ashamed that the original democratic process 
that takes place on a grassroots level is not well-coiffed and shod. Lin- 
guist Noam Chomsky has commented on the hsparity between the 
high level of knowledge on sports talk shows and the superficiality of 
the contribution people make when addressing national or interna- 
tional issues, as if we have already decided that we cannot know 
enough to make a worthy response to these issues. Chomsky disagrees: 
“It seems to me that the same intellectual shll and capacity for under- 
standing and for accumulating evidence and gaining information and 
thinlung through problems could conceivably be used under a differ- 
ent system of governance, one that included popular participation in 
important decision-malung areas, in areas that really matter to human 
life. It does not require extraordinary s M s  or understanding to take 
apart the illusions and deception that prevent understandmg of con- 
temporary reality. It requires the kind of normal skepticism and d- 
ingness to apply one’s analytic skills that almost all people have.” 

If our programs to “save the environment” are hatched up by 
experts, attested to in hearings on Capitol Hdl, and voted on by a 
Congress that has received $1 billion in PAC monies, no matter how 
clever or ingenious their solutions they d create divisiveness and &s- 
location. The patterns of healing and design must arise fi-om all levels 
of society, not merely the top. The logging situation in the northwest 
of America, although it involves public lands, must ultimafely be 
solved by individuals, companies, and communities in that part of the 
United States. While it is true that certain issues with respect to the 
environment must be imposed nationally or internationally-green 
taxes, certainly, lest they fail by the backdoor-their origins must 
reside deep in the longings of peoples to lead fi-uitfbl lives. 
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Wilham McDonough, the architect and designer, echoed Henry 
Wallace, when, in the rotunda of the Jefferson Memorial in 1991, he 
called for a new declaration, not of independence, but of interdepen- 
dence. A “Declaration of Interdependence” can guide and teach us, 
just as &d the first Declaration, how to change our systems and prac- 
tices so that we become an improved and better nation. Our environ- 
mental assemblies should result in such a declaration, and should arise 
from the people, as did the first. There are new truths that we hold 
self-evident, and they must be heard and spoken. Such forums should 
feel fair; they should honor hfferences and not feel partisan; they 
should proceed in a manner that embodies the qualities we want to 
see in our government and in our companies; they should not be 
about power, but about aspiration and need and knowledge; and they 
should establish broad bases of agreement. These gatherings should 
include all people, from our children to our elders. They should 
enliven and give hope; they should be recognized by politics but not 
politicized; they should be councils that build consensus, recognize 
diversity, and encourage constructive change. Such a congress would 
be tantamount to creating a natural constitution, with attendant rights 
and responsibihties made clear to all. The creation of a new story for 
Americas, a recovery of the commons, would ensure that once again 
life is celebrated on earth. Such conventions are ultimately an endless 
discussion by people on how to say grace, knowing that we do take 
and harm as we live; that life is always a moral question that lies before 
us sweetly, dependent on our gratitude and constant struggle to cause 
as little suffering as possible to all and everything around us. 





Acknowledgments 

he following persons were instrumental to the task of preparing T and finishing the book, their understandmg, intelligence, and 
support deeply appreciated: Lyssa Mudd, Lee Swenson, Vijaya Nagara- 
jan, kchard Glantz, Stewart Brand, George Gendron, Peter Coyote, 
Chuck Blitz, Joline Godfiey, Jay Ogilvy, Steve McNamara, Susan 
Griffin, Romy Fraser, Jim Sano, Chris Desser, Byron Reimus, Reed 
Slatkin, Daniel Revenaugh, Len and Rita Sperry, Jeff Hoff, Jeremy 
Sherman, Lynne King, Josh Mailman, and Marty Miller. 

Don Falk, an authority on the science of ecological restoration, 
made critical edtorial suggestions with such humor and intelligence 
that I momentarily enjoyed my ignorance. However, any remaining 
errors of scientific fact or judgment are my sole responsibility and wdl 
not, I hope, interfere in his fkture peer reviews. 

Giuseppe (Big Joe) Spieler and Michael Bryan provided timely, 
selfless, and brilhant help with the structure and tone of the book, 
helping me see, and then eliminate, unnecessary material and com- 
mentary from the text. 

To Rick Kot, who showed that ehtors may indeed be a higher 
life-form, I cannot say enough without embarrassing us both, except 



222 - ACKNOWLEDGMENTS 

you cannot know how grateful I am. To have to follow such an 
extraordmary person is not fair, but after Rick's departure to another 
house, Wendy Wolf filled in with a no-nonsense, can-do, over-the-top 
panache that made the transition breathtakmg and marvelous. 

Sally McCoy played a pivotal and brilliant role providing impetus 
and research that carried me throughout the project. The book would 
not have been the same, or as good, without her. 

Two extraordinary people, Wfiam McDonough and Michael 
Braungart, provided seminal concepts and insights that transformed 
the text and thesis. As respectively an architect and a chemist, they 
offered perspectives I could not have imagined, and the heart and 
good will to pursue it. 

To my f d y ,  who have learned to weather the strange hours and 
knitted brows of books in formation, I am deeply indebted for their 
patience and understanding. 

Finally, I want to express my gratitude to the person who sup- 
ported the project more than anyone else, Alexandra Rome. 



Notes 

Chapter 3 

1-2 . . . the second animal. . . : “Genpharm Expects Patent for an 
Animal,” Wall Street Journal, May 9, 1992. 
“No system . . . as democratic capitalism”: Interview by Marjorie 
Kelley, “Theologian of Capitalism,” Business Ethics, Summer 
1989, p. 16. 
Each person . . . included Al Gore, Earth in the Balance (New 
York Houghton Miftlin, 1992), p. 147. 
. . . the average American . . . a year: Ivan Illich, Energy and 
Equity (London: Calder and Boyars, 1974). 

14 “However destructive . . .”: Wendell Berry, “Conservation Is 
Good Work,” The Amicus Journal (Winter 1992), p. 33. 

17 . . . when the decade began: S. Nasar, “The 1980s: A Very Good 
Time for the Very Rich,” New York Times, March 5, 1992, p. 1. 
“There is a teasing irony”. . . : Gordon Sherman, Commence- 
ment Address, California School of Professional Psychology, 
1986. 

7 

12 

13-14 

17 



224 - NOTES 
Chapter 2 

20 

20 

20 

20 

20 

21 

22 

22 

22 

23 

23 

23 

23 

the opposite of entropy-negentropy: W. Ophuls with A. S. 
Boyan, Jr., Ecology and the Politics ofscarcity Revisited (New York: 
Freeman, 1992), p. 31. 
An ecosystem . . . resource-conserving: R. J. Putman and S. D. 
Wratten, Principles of Ecology (Berkeley: University of California 
Press, 1984). 
Mature . . . from year to year: E. P. Odums, Fundamentals ofEcol- 
ogy (Philadelphia: Saunders, 1971). 
Because no environment . . . in the greater environment: W. R. 
Catton, Jr., Overshoot, The Ecological Basis o f  Revolutionary Change 
(Urbana and Chicago: University of Illinois Press, 1982), p. 105. 
. . . colonized and inhabited W. Ophuls with A. S. Boyan, Jr., 
Ecology and the Politics o f  Scarcity Revisited (New York: Freeman, 

“It may not be flattering . . . path of least resistance.”: David 
Wann, Biologic, Environmental Protection by Design (Boulder: John- 
son Books, 1990), p. 11. 
An oft-quoted study . . . for itself P. Vitousek, F? Ehrlich, A. 
Ehrlich, and P Matson, “Human Appropriation of the Products 
of Photosynthesis,” Bioscience, June 1986, 36-6. 
. . . reduced by 120 million hectares . . . 17 million hectares. . . : 
“New Deforestation Rate Figure Announced,” Tropical Forest 
Programme, IUCN Newsletter, August 1990; quoted in L. 
Brown, et al., State ofthe World (New York: Worldwatch Institute, 
Norton, 1993), p. 5. 
The burning . . . industrial emissions: W. Davis, “Forests of the 
Milk River, Part I,” Wild Earth (Spring 1993). 
. . . 4.85 billion acres worldwide: World Resources, 1992-93 (New 
York Oxford University Press, 1992); quoted in L. Brown, et al., 

Environmental Almanac (New York Houghton M i a n ,  1993), p. 324. 
. . . declining in relation to world population: L. Brown, et al., 
State of the World (New York: Worldwatch Institute, Norton, 

Grain production . . . the use of fertilizer: L. Brown, et al., Saving 
the Planet (New York: Worldwatch Institute, Norton, 1991), p. 88. 
Worldwide crop losses . . . continue to rise: “Ill Winds: Amborne 

1992), pp. 30-32. 

1991), pp. 13-15. 



NOTES - 225 

23 

24 

25 

25 

26 

26 

27 

27 

28 

28 

29 

29 

Pollution’s Toll on Trees and Crops,” (Washington, D.C: World- 
watch Institute, 1988). 
Human populations . . . to support or refute those views: T. 
Homer-Dixon, “Destruction and Death,” New York Times, Jan- 
uary 31, 1993. 
“Scarcities . . . as few as 20 years.”: T. Homer-Dixon, J. Boutwell, 
and G. W. Rathjens, “Environmental Change and Violent Con- 
flict,’’ Scient@ American (February 1993), pp. 38-45. 
. . . lack of concerted efforts: William K. Stevens, “Biologists Fear 
Sustainable Yield Is Unsustainable Idea,” New York Times, April 
20, 1993. 
. . . exploiting will not: William R. Catton, Overshoot, The Eco- 
logical Basis o f  Revolutionary Change (Urbana and Chicago: Univer- 
sity of Illinois Press, 1982), pp. 216-217. 
. . . 100 people succumbed . . . major diseases: C. Matthiessen, 
“The Day the Poison Stopped Working,” Mother Jones 
(March/April 1992). 
. . . the past 65 million years of the Cenozoic Age: E. 0. Wilson, 
The Diversity of Li$ (Cambridge, Mass: Belknap Press, Harvard 
University, 1993), p. 280. 
. . . 28 percent of the species on the planet: J. McNeely, K. 
Miller, W. Reid, R. Mittermeier, and T. Werner, Consewing the 
W r l d k  Biological Diversity (Washington, D.C: IUCN, WRI, CI, 
WWF-US and World Bank, 1990). 
These “pilgrims of evolution,”. . . : Gary Snyder, The Practice of 
the Wild (Berkeley: North Point Press, 1990), p. 176. 
. . . the experiments of Terry Erwin . . . &om 10 to 100 million 
species: E. 0. Wilson, The Diversity of Lfe (Cambridge, Mass: 
Belknap Press, Harvard University, 1993), pp. 137-41. 
The ending of the lines . . . birth is something else’”: Gary Sny- 
der, The Practice of the Wild (Berkeley: North Point Press, 1990), 
p. 177. Sub-quote from M. Soule and B. Wilcox, eds., Consewa- 
tion Biology (Sunderland, Mass: Sinauer, 1980), p. 8. 
. . . one every twenty minutes,: E. 0. Wilson, The Divusity Ofh3 
(Cambridge, Mass: Belknap Press, Harvard University, 1993), p. 280. 
Despite our dependence . . . other use l l  products: E. 0. Wilson, 
ed., Biodiversity, “The Current State of Biological Diversity,” 
(Washington, D.C: National Academy Press, 1988), p. 15. 



226 - NOTES 

29 

30 

32 

34 

37 

39 

39 

40 

40 

40 

41 

41 

. . . if present global warming projects are correct: J. P. Myers and 
R. L. Peters, “Preserving Biodiversity in a Changing Climate,” 
Issues in Science and Technology (Winter, 1991-1992), pp. 66-72. 
“Have you listened . . . with his plans?’: Stephen Mitchell, The 
Book dJob (Berkeley: North Point Press, 1987), p. 41. 
“economists assume . . . will bring them back.”: Dennis Mead- 
ows, “Biology and the Balance Sheet,” Earthwatch (July/August 
1992). 
“‘Progress’ evidently means . . . a penny today.”: Herman Daly 
“Boundless B d , ”  Gannet CenterJournal (Summer 1990), p. 116. 

Chapter 3 

. . . hazardous substances discharged into the environment: 
B. Commoner, Making Peace with the Planet (New York: The 
New Press, 1992), p. 89. 
. . . and turtle populations: L. Brown, et al, State of the World 
(Worldwatch Institute, Norton, 1991), pp. 5-17. 
Birds and turtles perish . . . with the tide: “The World’s Oceans 
Are Sending an S.O.S.,” New York Times, May 3, 1992. 
In the Gulf of St. Lawrence, a dead Beluga whale, . . . on the 
planet: C. Dold, “Toxic Agents Found to Be Killing Off Whales,” 
New York Times, June 16, 1992. 
. . . easily recombining with other elements: M. Rossberg, et al, 
“Chlorinated hydrocarbons,” Ullman’s Encyclopedia of Industrial 
Chemistry, 5th Edition. W. Gerhartz, ed. (New York VCH Pub- 
lishers, 1986), pp. 233-98. 
When combined with hydrocarbons . . . plants, animals, and 
humans: P. Schmittinger, et al, “Chlorinated hydrocarbons,” Ul1- 
man’s Encyclopedia o f  Industrial Chemistry, 5th Edition. W. Gerhartz, 
ed. (New York VCH Publishers, 1986). 
. . . even thousands of years: P. Jeffers, L. Ward, L. Woytowitch, 
and N. Wolfe, “Homogeneous hydrolysis rate constants for 
selected chlorinated methanes, ethanes, ethenes, and propanes,” 
Environmental Science and Ethnology, 23, No. 8 (1989), pp. 

. . . from the very moment they are manufactured: M. Braungart, 
965-69. 



NOTES - 221 

41 

41 

41 

42 

42 

44 

45 

45 

46 

46 

46-47 

47 

47 

Halogenated Hydrocarbons: Principal Thoughts and Data About a Pos- 
sible Ban and Substitution (Hamburg: Hamburger Umwelt Institut, 
1987). 
. . . a vital role in atmospheric ozone regulation: J. Lovelock, 
“Natural Halocarbons in the Air and in the Sea,” Nature (July 

Because of the slow maturation . . . and stillbirths: J. Thornton, 
Chlorine: The Product Is the Poison (Washington, D.C: Greenpeace, 
1991), p. 2. 
In July 1991 a multi-disciplinary conference . . . the proper func- 
tioning of the immune system: T. Colborn and C. Clement, eds., 
Chemically Induced Alterations in Sexual and Functional Development: 
The Wildlfe/Human Connection (Princeton: Princeton Scientific 
Publishing, 1992). 
. . . lower concentrations: Ann Misch, “Chemical Reaction,” 
Worldwatch, March-April 1993, pp. 10-1 1. 
The decline in male fertility, . . . and testicular cancer: “Study 
Claims Big Drop in Sperm Count Since ’38,” San Francisco 
Chronicle, September 11, 1992. 
Downwind from the British Petroleum refinery . . . looking out 
my own front door: Karl-Henrik Robert, “Educating A Nation: 
The Natural Step,” In Context, Spring 1991, pp. 1Ck15. 
. . . nearest serious polluter: Julia Gozan, “BP-A Legacy of 
Apartheid, Pollution and Exploitation,” Multinational Monitor 
(November 1992), p. 29. 
. . . 90,000 hazardous waste sites in all: Biodiversity, Social G. Eto- 
logical Perspectives, Vandana Shiva, et al, 2ED Books, London, 
1991, p. 18. 
. . . with a radioactive lake forty feet deep: M. Lappe, Chemical 
Deception (San Francisco: Sierra Club Books, 1991), p. 37. 
. . . “trash to cash.”: B. Commoner, Making Peace with the Planet 
(New York: The New Press, 1992), p. 108. 
One study in New Jersey . . . the 210 different dioxin com- 
pounds: Ibid., pp. 117, 120. 
For every 100 tons of trash, . . . guaranteed for only 20 years,: 
Donella Meadows, The Global Citizen (Washington, D.C: Island 
Press, 1991) p. 125. 
. . . to incinerate the waste . . . the profits made by the companies 

1975), pp. 193-94. 



228 - NOTES 

in that year: B. Commoner, Making Peace with the Planet (New 
York The New Press, 1992), p. 90. 
Lobbyists for food and chemical companies believe . . . cabbage, 
broccoli, garlic, and green tea: M. Lappe, Chemical Deception (San 
Francisco: Sierra Club Books, 1991), pp. 188-216. 
The scientists who make these claims . . . many centuries to 
become accustomed to these compounds: Jefiey B. Kaplan, 
American Cyanamid Company, “Food Pesticide Ban ,Won’t 
Reduce Cancer,” New York Times letter to editor, March 22, 
1993. 
A study completed in 1991 . . . $106.9 million per premature 
death prevented: Keith Schneider, “How a Rebellion Over Envi- 
ronmental Rules Grew From a Patch of Weeds,” New York Times, 
March 24, 1993. 
One of Sweden’s leading cancer researchers . . . all the way down 
to the molecular level: Karl-Henrik Robert, “Educating a 
Nation: The Natural Step,” In Context, Spring 1991, p. 11. 
We all know . . . let alone contained or halted vaclav Havel, 
“The End of the Modern Era,” speech delivered in Davos, 
Switzerland, February 4, 1992; excerpted in New York Times, 
March 1, 1992. 

49 

49 

50 

52 

54 

Chapter 4 

58 Consider that the U.S. . . . political movement: David Wann, Bio- 
logic, Environmental Protection by Design. Comments by Carl Sagan 
as quoted in (Boulder, Colo: Johnson Books, 1990), p. 28. 
“Oikonomia, of course, is . . . ‘economics for community.”’: Her- 
man E. Daly, and John B. Cobb, Jr., For the Common Good 
(Boston: Beacon Press, 1989), p. 138. 
This massive failure of a supposed science . . . of a real economic 
system: Herman E. Daly, and John B. Cobb, Jr., For the Common 
Good (Boston: Beacon Press, 1989), p. 32. 
The archetype of industrial hygiene . . . and assistance to line 
employees: S. Schmidheiny, Changing Course (Cambridge, Mass: 
MIT Press, 1992), p. 100. 

In 1986, 3M expanded the scope of the program . . . employee 

59 

59 

60-61 

61 Ibid., pp. 189-92. 
61 



NOTES - 229 

62 

63 
64 

64 

64-65 

65 
65 

65-66 

66 

67-68 

70 

70 

70 

performance reviews: R. Frosch and N. Gallopoulos, “Strategies 
for Manufacturing,” Scient@ American, Special Edition (Septem- 
ber 1989), pp. 144-52. 
. . . “if they were a series . . . linking the ‘metabolism’ of one 
company with that of others: Hardin Tibbs, “Industrial Ecology: 
An Environmental Agenda for Industry,” Annals ofEarth (Vol XI, 
Number 1, 1993), p. 20, 
It is significant that . . . made to pay, too: Ibid., p. 8. 
. . . industrial design would emphasize “dematerialization,” . . . 
than they did in 1975: Ibid., p. 22. 
. . . lead, copper, and glass: Paul Hawken, The Next Economy 
(New York Holt, Rinehart, 1983), p. 87. 
During the growth of the [industrial] economy, . . . to produce 
more using less: Ibid., pp. 86, 214. 
. . . “it will certainly need . . . international basis: Ibid., p. 24. 
For example, in order to reduce s u k r  dioxide emissions, . . . an 
overall self-regulatory approach within the industry: Elizabeth Cor- 
corm, “Polluting Rights-How to Build a Market for an Unwanted 
Commodity,” Scient@ Ainerikan (November 1989), pp. 7678.  
Proponents of tradable pollution permits . . . a more environ- 
mentally sound infrastructure: E Krupp, “A Global Bargain for 
Global Warming: Protecting the Environment,” Vital Speeches of 
the Day (November 15, 1992), pp. 90-93. 
Illinois Power Company, , . . high-sulfur coal from Illinois: B. J. 
Feder, “Sold: $21 Million of Air Pollution,” New York Times, 
March 30, 1993. 
(The idea of degradable products . . . we would soon be “grow- 
ing” our cars.): D. Morris, “Free Trade, The Great Destroyer,” 
Institute for Local Self-Reliance (Washington, D.C., 1990) p. 8. 
Rockwell International . . . with plutonium wastes: M. L. Wald, 
“Bomb Plant Grand Jury Seeks Inquiry into Handling of Case,” 
New York Times, November 19, 1992. 
While the company was fined $18.5 million, . . . totaling $22.6 
million: “The Rocky Flats Cover-up Continued,” Harper’s 
(December 1992), pp. 17-22. 
The concept of lifelong “ownership” . . . for public consump- 
tion: “Pesticide Makers, Town Settle Suit over Water,” Sun Fran- 
cisco Chronicle, March 2, 1993. 



230 - NOTES 

71 

71 

72 

72-73 

73 

73 

76 

77 
78 

78 

78 

79 

79 

82 

This was the first time . . . when used as prescribed: “Pesticide 
Makers Sued for Water Cleanup Costs,” San Francisco Chronicle, 
March 1, 1993. 
Responsibility belongs . . . their business and processes: Braungart 
and Englefi-ied, private paper. 
Under legislation. . . . when it becomes waste.”: John Holusha, 
“Who Foots the Bill for Recycling?,” New York Times, April 25, 
1993. 
German producers now have incentives . . . 50 percent of its solid 
waste.): Ferdinand Protzman, “A Nation’s Recycling Law Puts 
Businesses on the Spot,” New York Times, July 12, 1992. 
In the German auto industry, . . . America’s $20 to $30 per ton: 
Doron P. Levin, “Imperatives of Recycling Are Gaining O n  
Detroit,” New York Times, September 3, 1992. 
In Japan, . . . a single screwdriver: “Manufacturers Join Product- 
Recycling Trend,” Nikkei Weekly, September 19, 1992. 

Chapter 5 

. . . without government interference: J. Seabrook, The Myth of 

the Market (Bideford, Eng: Green Books, 1990), p. 9. 
Jeremy Seabrook, . . . punishing the faithless: Ibid., pp 11-13. 
O r  consider WXM, Inc. . . . and jailed for bribes: Edwin Chen, 
“Waste Hauler Fined $1 Million in Price-Fixing Case,” Los Ange- 
les Times, March 14, 1989. 
. . . 20 percent pretax profits that have made its chief executives 
rich: C. Trillin, “Uncivil Liberties,” The Nation (May 28, 1988), 
p. 738. 
It has paid . . . in the last ten years: C. Cray, “Trash Into Cash,” 
Greenpeace, Washington, D.C., 1991, p. 13. 
. . . accountable to local authorities, not corporate politics?: 
“Reiner Sees Pervasive Cartel Conspiracy by Trash Hading 
Firms,” Los Angeles Times, June 19, 1987. 
. . . in an economic study . . . garnered disproportionately: Sabin 
Russell, “Study Outlines Cost of Smoking in State,” San Francisco 
Chronicle, August 1, 1992. 
Pigous solution,. . . : Nicholas Pigou, A Study in Public Finance 
(London: Macmillan & Co., Ltd., 1928), p. 99. 



NOTES - 231 

84 

85 

86 

86 

87 

89 

89 

92 

92 

92 

93-94 

96 

“Mark of Ruin”: Wendell Berry, What Are People For? (Berkeley: 
North Point Press, 1990), p. 32. 
. . . three and a half times as much as we emitted thirty years ago: 
L. Brown, Vital Signs, The >ends That Are Shaping Our Future, 
Worldwatch Institute (New York W. W. Norton, 1992), p. 60. 
. . . and reinforce the greenhouse effect: “Human Activities, 
Greenhouse Effect and Climate Change,” Physics Today (May 
1989), p. 28. 
. . . a brake on carbon dioxide build-up: B. McKibben, TCle End 
$Nature (New York Random House, 1989), p. 30. 
. . . climate change as possible.”: W. Stevens, “Global Warming 
Threatens to Undo Decades of Conservation Efforts,” New York 
Times, February 25, 1992. 
. . . the Menominee Indians, . . . 1.5 billion board feet: Robert 
Simeone, Michael Krones, and Larry Nesper, “Sustainable Man- 
agement of Temperate Hardwood Forests: A Review of the For- 
est Management Practices of Menominee Tribal Enterprises,” 
February 14, 1992. 
. . . a stable and healthy way of life: Kenneth Sloan, The Menomi- 
nee Forest: Its Condition and Management, Department of Natural 
Resources, State of Wisconsin, 1984. 

Chapter 6 

. . . revenues of $801 billion,: “The World’s Largest Industrial 
Corporations,” Fortune (July 27, 1992), p. 179. 
. . . than the smallest one hundred countries in the world The 
Economist Book $ Vital World Statistics (New York: The Economist 
Books, Times Books, Random House, 1990). 
. . . while employing .05 of one percent of the world’s popula- 
tion: “The World’s Largest Industrial Corporations,” Fortune (July 

Although rates will float and change . . . that will greatly preclude 
regional or national standards: H. E. Daly, and J. B. Cobb, Jr., For 
the Common Good (Boston: Beacon Press, 1989), p. 75. 
. . . what is being proposed by the General Agreement on Tariffs 
and Trade (GATT). . . : C. Raghavan, “Recolonization: GATT 
in its Historical Context,” The Ecologist (NovembedDecember 
1990). 

27, 1992), pp. 179-90. 



232 - NOTES 

96 

97 

97 

98 

98 

98 

98 

99 

99-100 

101 

102-103 

Since its formation in 1948, the purpose of GATT,’. . . : 

K. Dawkins, Environmental Impacts and Possibilities of the General 
Agreement on Targs and Trade (Minneapolis: Institute for Agricul- 
ture and Trade Policy, 1990), p. 3. 
. . . environmental organizations, or unions: Walter Russell 
Mead, “Bushism Found A Second-term Agenda Hidden in Trade 
Agreement,” Haver’s (September 1992), pp. 37-45. 
. . . when the fine print is read on the GATT treaty . . . become 
high-wage countries: Walter Russell Mead, “Why the Deficit Is a 
Godsend,” Harper’s (May 1993), pp. 60-61. 
. . . as usually restrictive and narrow: Walter Russell Mead, in 
response to a letter by Carla Hills, Harper’s (December 1992), p. 11. 
. . . regulations concerning tuna and dolphin kills: Bob Davis, 
“Free-Trade Pact Spurs a Diverse Coalition of Grass-Root Foes,” 
Wall Streetjournal, December 23, 1992. 
. . . cannot be discriminated against: H. E French, Costly Trade- 
offs-Reconciling Trade and the Environment (Washington, D.C: 
Worldwatch Institute, 1993), p. 46. 
. . . to have these proposals accepted by Congress in 1993: David 
Brower, “Fiddling While the Earth Burns,” Earth Island Journal 
(June 1992), p. 13. . 

. . . more restrictive labor and environmental laws: “The GATT 
Report on Trade and Environment,” 1991, World Wide Fund for 
Nature, Gland, Switzerland, p. 5. 
Taiwan, for example, . . . regardless of the impact on local soci- 
eties or ecosystems: “Tobacco Imperialism,” Multinational Monitor 
(January-February 1992), p. 5. 
“We want corporations . . . a dozen other restrictions.”: GATT- 
The Environment and the Third World, an Overview (Berkeley: Envi- 
ronmental News Network, 1992), 3, p. 3. 
The Great Depression . . . extinguished en masse: J. Hillman, 
“And Huge Is Ugly,” The Schumacher Lecture, in The Blooms- 
bury Review (January/February 1992), p. 20. 

Chapter 7 

105 . . . become blurred and conhsed R. Grossman and E T. Adams, 
Taking Care of Business: Citizenship and the Charter o f  Incorporation 
(Cambridge, Mass: Charter, Inc., 1993). 



NOTES - 233 

107 

107 

108 

109 

110 

110 

110 

113 

113 

114 

114 

114 

115 

116 

. . . a “creature of the law . . . the general good.”: Pennsylvania 
State Legislature, 1834, as quoted by A. A. Berle and G. C. 
Means, The Modern Corporation and Private Property (New York 
Macmillan Co., 1933). 
. . . lowering their own standards: R .  Grossman and E T. Adams, 
Taking Care of Business: Citizenship and the Charter o f  Incorporation 
(Cambridge, Mass: Charter, Inc., 1993). 
. . . domination of public thought and discourse: G. Mander, 
Reforming the Nonreformable, private unpublished paper. 
Where do the congressmen go . . . among the destinations: Art 
Levine, “Join Congress, See the World-On Corporate Amer- 
ica’s Tab,” Sun Francisco Chronicle, April 2, 1991. 
When G. Kirk Raab, the CEO of Genentech,. . . : A. Barnum, 
“Political Dissent by 70 Genentech Workers,” San Francisco 
Chronicle, June 27, 1992. 
. . . when Perkin-Elmer, . . . for building bombs and missiles?: 
Gary Milhoulin and Diana Edensword, “Iraq’s Bomb, Chip by 
Chip,” New York Times, April 24, 1992. 
When Senator Alfonse D’Amato. . . : J. Fritsch, “D’Amato 
Hones His Image as One of Senate’s Top Fund-Raisers,’’ New 
York Times, October 22, 1992. 
The latest Clean Air legislation. . . : William Greider, “White- 
wash: Is Congress Conning Us on Clean Air?” Rolling Stone, June 
14, 1990. 
. . . Philip Morris, Inc., . . . vacations for the legislators: C. R. 
Charles, “Philip Morris’ Gifts Linked to Help on Anti-Smoking 
Bills,” San Francisco Chronicle, August 7 ,  1992. 
“This is not . . . money.”: Clifford Gauss, “Tobacco Measure 
Fails in Senate,” New York Times, September 25, 1992. 
Perhaps he was . . . employed by plaintiffs: “Tobacco Buster,” an 
interview with Michael Pertchuk, Multinational Monthly (Jan- 
uary-February 1992), p. 27. 
In June 1992, the Supreme Court . . . over $50,000 to defeat it: 
Sheryl Lechner, “Pesticide Wars,” Audubon (March/April 1992), 
p. 32. 
. . . “conscientious citizens . . . democratic possibility.”: William 
Greider, Who Will Tell the People (New York: Simon & Schuster, 
1992), p. 25. 
. . . “respiratory problems, . . . behavioral disturbances,”: Russell 



234 - NOTES 

116 

118 

121 

124 

124 
124 

126 

127 

127 

129 

129 

130 

131-32 

Mokhiber, “While Bhopal Waits, Union Carbide Cuts Its 
Losses,” Multinational Monitor, March 1988, p. 4. 
. . . data &om various . . . during the 1980s: Russell Mokhiber, 
“Crime in the Suites,” Greenpeace (September-October 1989), p. 15. 
. . . corporations kill . . . make more money: Russell Mokhiber, 
“Crime in the Suites,” Greenpeace (September-October 1989), p. 15. 
Author Russell Mokhiber proposes a fifty-point law-and-order 
program. . . : Russell Mokhiber, Corporate Crime and Violence (San 
Francisco: Sierra Club Books, 1988), pp. 38-65. 

Chapter 8 

. . . according to a recent poll, . . . busy for the next ten years.”: 
Kenneth Labrich, “The New Crisis in Business Ethics,” Fortune 
(April 20, 1992), p. 167. 
. . . risk being fired: Ibid. 
Jack Welch. . . : John Huey, “Managing in the Midst of Chaos,” 
Fortune (April 5, 1993), p. 38. 
. . . our work week is getting longer, not shorter. . . : Juliet Schorr, 
The Overworked American (New York Basic Books, 1991), pp. 

. . . the top-selling drug in the world: Shawn Tully, “Why Drug 
Prices Will Go Lower,” Fortune (May 3, 1993), p. 56. 
. . . in the United States alone stress-related diseases . . . and lost 
compensation: “U.N. Report Calls Job Stress Global Problem,” 
Sun Francisco Chronicle, March 23, 1992. 
. . . a number of corporations have entered the classroom, . . . 
public relations extension of the packaging industry: 
“This Teacher Means Business,” Earth Island Journal (Spring 
1992), p. 4. 
Champion International . . . year after year: “Straight Talk” 
(Stamford, Conn: Champion International Corporation, 1991). 
It was Simpson Paper . . . in the face of the Clean Water Act.”: 
“Greenwash!” MotherJones (April 1991), p. 23; “Surfrider Forces 
Pulp Mills to Halt Ocean Pollution-Costs Two Firms $5.6 Mil- 
lion,” Los Angeles Times, September 10, 1991. 
. . . an American teenager . . . phone calls start during dinner: 
Kalle Lam, Adbusters, “The Ecology of Mind,” vol. 1, no. 4, p. 8. 

17-41. 



NOTES - 235 

131 The average adult . . . in America: Jerry Mander, In the Absence of 
the Sacred (San Francisco: Sierra Books Club, 1991), pp. 78-79. 
. . . would reach our level in 1,000 years.”: Steven Gan, “The 
Global Poverty Crisis,” Earth IslundJournal (Fall 1992), p. 30. 
“Around us there is a breakdown . . . : Fortune, June 3, 1991, p. 172 

135 

136 

Chapter 9 

140 

142 

143 

143 

144-45 

146-47 

147 

148-49 

150-5 1 

15 1-52 

“‘To grow’ . . . or grow without developing: Herman Daly, 
“Boundless Bd ,”  Gannet CentwJournul (Summer 1990), pp. 11617. 
. . . increased over the previous measurement: Robert Simeone, 
Michael Krones, and Larry Nesper, “Sustainable Management of 
Temperate Hardwood Forests: A Review of the Forest Manage- 
ment Practices of Menominee Tribal Enterprises,” February 14, 
1992. 
“Aesthetically, the Menominee Forest . . . commercial forest 
land.”: Ibid., p. 13. 
. . . separate one finger on our hand from another.”: Gene 
Logodon, In Business, July/August 1992, p. 47. 
. . . calculated the hfference to a local community of 7,500 . . . 
for a combined total of $23,775: Christopher Plant, Judith Plant, 
eds., Green Business, Hope or Hoax? (Bideford: Green Books, 
1991), p. 78. 
“The dilemma . . . one’s economic geography.”: Wendell Berry, 
“Conservation Is Good Work,” The AmicusJournal, Winter 1992, 

. . . by only 1 to 2 percent: Christopher Plant, Judith Plant, e&., 
Green Business, Hope or Hoax? (Bideford: Green Books, 1991), p. 7. 
. . . Natural Cotton Colours, Inc. . . . colored cottons as common 
as jeans: Sally Fox, SPIN-OFE; March 1987, pp. 29-31; Catherine 
Merlo, Progressive Farmev, May 1988, pp. 16-17; Beth Brookhart, 
Calfornia Farmev, November 1988, pp. 54-55; “The Living Arts,” 
Sally Fox, Entomologist, New York Times, March 26, 1990. 
The American myth of success . . . than those who do not: 
Stephanie Coontz, The Way We Never Were (New York: Basic 

South Shore Bank . . . well ahead of government standards: 
Shorebank Corporation, Annual Report, 1991. 

p. 35. 

Books, 1993), pp. 68-92. 



236 - NOTES 

153 

153-54 

161 

162 

162 

170 

170 

170 

172 

173 

174 

174 

. . . in the final ninety days: Donald Gaetz, “Hospices Offer a 
Comforting Alternative in Final Care,” Healthweek (December 3, 
1990), p. 15. 
Vitas Healthcare Corporation, . . . and pets are allowed: “An 
Ancient Idea Becomes a Modern Opportunity and Challenge,” 
Miami News, November 9, 1987. 

Chapter 10 

. . . as 2 billion people in India: P. Kennedy, Preparing for the 
Twenty-First Century (New York: Random House, 1993), p. 32. 
In studies of complex adaptive systems . . . sheer capitalism.”: 
Russell Ruthen, “Adapting to Complexity,” Scient@ American 
(January 1993), p. 134. 
In her book. . . : Jane Jacobs, Systems o j  Survival (New York: 
Random House, 1993). 
A recently completed study . . . $16.5 billion: James L. Payne, 
Costly Returns (San Francisco: Institute for Contemporary Stud- 
ies, 1993). 
. . . lost business opportunity and income: R. Repetto, R. C. 
Dower, R. Jenkins, and J. Geoghegan, Green Fees: How a Tax 
Sh$ Can Work for the Environment and the Economy (Washington, 
D.C: World Resources Institute, 1992). 
. . . $1.52 trillion: Office of Management and Budget: House 
Budget Committee. “House Democrats Unite to Approve Clin- 
ton’s Budget,” Author: Adam Clymer, March 19, 1993. 
. . . lowest gasoline tax in the industrialized world Matthew 
Wald, “50-Cents-a-Gallon Tax Could Buy a Whole Lot,” New 
York Times, October 18, 1992. 
. . . an alternative to regulations: “Money from Greenery,” The 
Economist (October 21, 1989), pp. 16-17. 
. . . doing enough to encourage recycling of wood fibers: 
Howard Gleckman and Vicky Cahan, “Will Eco-Tax Fervor 
Sweep Congress Off Its Feet?” Business Week (April 30, 1990), p. 
28. 
The vision that informs. . . : “How Free Is ‘Free Trade,’ The Ecol- 
ogist, no author, vol. 22, no. 4, JulyIAugust 1992, p. 174. 



NOTES - 232 

Chapter 11 

178 

179 

180 

180 

183 

183 

183 

183 

183 

183 

183 

When Chairman Raw1 of Exxon. . . : D. H. Meadows, Global 
Citizen (Washington, D.C: Island Press, 1991), p. 129. 
. . . the onset of a New Dark Age.”: Jon R. Luoma, “Generate 
Nega-Watts, Says Fossil Fuel Foe,” New York Times, April 20, 
1993. 
. . . only 4 percent of the world population,: World Resources 
Institute, World Resources, 1992-93 (New York: Oxford Univer- 
sity Press, 1992), p. 211. 
. . . and more efficient technologies and systems: Ernst U. von 
Weizacker, “Sustainable Wealth Requires Prices Telling the 
Truth,” Wuppertal Institute, unpublished paper delivered to The 
Wealth of Nations Conference, 1991, Edinburgh. 
. . . by 75 percent in homes and industry: Amory Lovins, “Prof- 
itably Abating Global Warming,” Snowmass, Colo: Rocky 
Mountain Institute, notes by Amory Lovins, commentator. 
Japanese-American Conference on Global Warming, Atlanta, 
June 3-4, 1991), p. 3; Amory Lovins and L. Hunter, “Drill Rigs 
and Battleships Are the Answer!” in Oil Market in the 19905, 
Challengerfor A New Era, edited by Reed and Fesharaki (Boulder, 
Colo: Westview Press, 1989), pp. 83-138. 
. . . nearly 98 miles per gallon,: W. Greider, “The Dirty Politics 
of the Environment,” Rolling Stone (December 15, 1988). 
. . . as high as 200 mpg: Marcia Lowe, “Alternatives to the Auto- 
mobile: Transport for Liveable Cities,” Worldwatch Paper #98 
(Washington, D.C: Worldwatch Institute, October 1990). 
. . . one-tenth the energy of an American home: L. Brown, C. 
Flavin, and S. Postel, Saving the Planet (New York: Norton, 
1991), p. 38. 
New thermoacoustic refrigeration. . . : M. W. Browne, “Cooling 
with Sound An Effort to Save Ozone Shield,” New York Times, 
February 25, 1992. 
The Council on Economic Priorities reported. . . : S. Buchs- 
baum and J. W. Benson,Jobs and Energy: The Employment and Eco- 
nomic Impact of Nuclear Power, Conservation, and Other Energy 
Options (New York: Council on Economic Priorities, 1979). 
The estimated cost of a $100 per ton carbon tax. . . : Peter Pas- 



238 - NOTES 

184 

184 

187 

187-88 

188 

188 

189 

191-92 

192 

192 
194 

194 

194 

195 

sell, “Cheapest Protection of Nature’May Lie in Taxes, Not 
Laws,” New Yovk Times, November 24, 1992. 
. . . additional GNP growth of $2.6 trillion: “Carbonated 
Growth,” The Economist (August 6, 1992), p. 59. 
. . . 44,000 pounds of CO, per year: Environmental Almanac (New 
York W. W. Norton, Worldwatch Institute, 1993), p. 75. 
The World Resources. . . : R. Repetto, R .  C. Dower, R. Jenk- 
ins, and J. Geoghegan, Green Fees: How a Tax Sh$ Can Workfor 
the Environment and the Economy (Washington, D.C: World 
Resources Institute, 1992), pp. 35-52. 
A variation on automotive green fees . . . trial lawyers and the 
insurance industry: Peter Passell, “This Californih Dream Is All 
About Auto Insurance,” New York Times, February 28, 1993. 
. . . 35 percent of all house fires. . . : Dmitri Contostavlos, M.D., 
“Increased Cigarette Tax Could Reduce Fires,” Letters, New York 
Times, March 11, 1993. 
More than half of all Third World debt. . . : AI Gore, Earth in the 
Balance (New York: Houghton Mifnin, 1992), p. 345. 
, . . food shortages, and ultimately starvation: H. E French, Costly 
Tradeoffs-Reconciling Trade and the Environment (Washington, D.C: 
Worldwatch Institute, 1993), p. 16. 
This realization of Amory Lovins’ “negawatt” concept. . . : 
Amory Lovins, “Profitably Abating Global Warming,” (Snow- 
mass, Colo: Rocky Mountain Institute). 
The decline of the salmon population. . . : Jessica Maxwell, 
“Closing the Salmon Circle,” Audcrbon (September-October 

. . . habitat and ecosystem degradation: Ibid., p. 38. 
The current investment in ANWR . . . to three and four times 
current rates: Paul Rauber, “Last Refuge,” Sierra (January-Febru- 
ary 1992), p. 43. 
“Leasing . . . in the Refuge yield?”: D. M. Meadows, The Global 
Citizen (Washington, D.C: Island Press, 1991), p. 129. 
Over 90 percent of the storage pits . . . predators of the caribou: 
Ibid., pp. 128-29. 
. . . legislation (first proposed by Lovins). . . : Amory Lovins, 
“Ten Thousand Dollars a Second, a Campaign Speech We’d Like 
to Hear,” Rocky Mountain Institute Newsletter (Spring 1992). 

1992), pp. 37-38. 



NOTES - 239 

195 

196 

196 

201 

204 

204 

205 
206-7 

208 

208 

210 

213 

213 

By Amory Lovins’ calculations, . . . attics, walls, and windows: 
Ibid., p. 131. 
. . . a consortium of U.S. utilities. . . : M. L. Wald, “Utilities 
Offer $30 Million for a Better Refrigerator,” New York Times, July 
8, 1992. 
. . . 10 million barrels of oil per year: C. McCoy, “Two Big Firms 
to Vie to Build a Better Fridge,” Wall Street Journal, December 8, 
1992. 

Chapter 12 

“Properly speaking . . . not possible,: “Global Management,” The 
Ecologist (July-August 1992), p. 180. 
. . . that biologist E. 0. Wilson calls exemptionalist. . . . and bio- 
engineering: E. 0. Wilson, “Is Humanity Suicidal?” New York 
Times Magazine, May 30, 1993. 
. . . of a future harrowing drama: Charles C. Mann, “How Many 
Is Too Many?” Atlantic Monthly (February 1993), pp. 47-67. 
. . . 17 percent of the arable land. . . : Ibid., p. 59. 
Ecologist Dr. David Suzuki . . . to increase our carrying capacity: 
Dr. David T. Suzuki, “Are Humans Smarter than Bacteria?” 
keynote address to the Environmental Media Association, 1992, 
Los Angeles; quoted in Earth Island Journal, Spring 1993. 
“If the population of China . . . untold ecological devastation.” P. 
Kennedy, Preparing for the Twenty-First Century (New York Ran- 
dom House, 1993), p. 31. 
By 1990, the lowest quintile . . . in 1960: UNDP, Human Devel- 
opment Report, 1992; quoted in “The Crisis of Fragmentation,” 
Global Business Network, Emeryville, Cal., 1993. 
. . . “will have to be combined . . . to think about us.”: K. E. 
Boulding, “Is Scarcity Dead?” Public Interest 5:36-44; quoted in 
Ecology and the Politics .f Scarcity Revisited, p. 11, William Ophuls, 
A. Stephen Boyan, Jr. (New York: W H. Freeman and Company, 
1992). 
. . . “sour, . . . beautiful in bloom.”: Gary Snyder, The Practice of 
the Wild (Berkeley: North Point Press, 1990), p. 179. 
. . . “to understand . . . personal experience.”: Vaclav Havel, “The 
End of the Modern Era,” speech delivered in Davos, Switzerland, 



240 - NOTES 

214 

215 

215 

216 

216-17 

217-18 

218 

218 

219 

February 4, 1992; excerpted in New York Times, March 1, 1992. 
Curatiba is entirely . . . and clean: Mac Magolis, “A Third World 
City That Works,” World Monitor (March 1992), pp. 43-50. 
“The world that environs us, . . . who will live in it after us.”: 
Wendell Berry, “Conservation Is Good Work,” The Amicus Jour- 
nal (Winter 1992), p. 34. 
W. S. Menvin, . . . our forest.”: W. S. Menvin, from a private 
conversation with the author. 
“The financial statement . . . toward the future.”: Stanley Craw- 
ford, A Garlic Testament-Seasons on a Small New Mexico Farm 
(New York: HarperCollins, 1992), p. 239. 
“Unwilling . . . to re-establish.”: “The Earth Summit Debacle,” 
The Ecologist (July/August 1992), p. 122. 
At present . . . meaning of life: Jonathan Schell, The Fate of the 
Earth (New York: M e d  A. Knopf, 1982), p. 230. 
“It seems to me . . . all people have.”: D. Barsamian, Chronicler of 
Dissent (Monroe, Maine: Common Courage Press); cited in 
“Monday-Morning Policy Works,” Harper’s, March 1993, p. 19. 
. . . divisiveness and dislocation: Joseph A. Califano, Jr., “Break 
the Billion-Dollar Congress,” New York Times, Janqary 28, 1993. 
. . . and everything around us: L. Swenson, The Recovery of the 
Commons, work in progress. 



Index 

Accountabhty, 79.84, 117.118-19,147, 165, 
195-96,209-10 

Addlchons, 123-28,132, 159 
Adverhsing/pubhc relahons, 129-30, 131-32, 

158,188 
Agriculture See Farrmng 
Alcohol, taxes on, 188 
Allen County Ciuzens for the Environment 

American Enterprise Insntute, 112 
Appliance Recychng Centers of America, 139 
Arcnc Nauonal Wddhfe Refuge ( A m ) ,  

Aristotle, 58-59 
Arms race, 188-89 
Asnaes Power Plant, 62 
Atlantic hchfield Co , 196 
Automobdes, 75-76, 111, 118, 128, 171-73, 

Awakenings (film), 155-56 

Babcock & Wdcox, 46 
Baucus, Max, 72 
Bechtel Corporatlon, 46 
Bedouin tents, 149 
Ben &Jerry’s Ice Cream, 89-90, 138-39 

(ACCE), 44 

178-79, 194, 195 

187-88, 194-95.211 

Berry, Wendell. 14-15, 84, 14647,201. 

Bhopal, Indla, 116,118 
Bdl of wts, 107-8 
BiocLversity Treaty, 110 
Biological dlversity, 27.28-29 
BMW COrpOrahOn, 72 
Borrowg wdl, 156 
Bouldmg, Kenneth, 210 
Bradley, Bdl, 114 
Braungart, Michael, 67-71 
Breast implants, I19 
Brinsh Petroleum, 44 
Brown, Ron, 113 
Browning-Ferris Industries, 129 
Bush, Ned, 110 
Business 

215 

basic issues facing, 12-13, 21 
benefiu of, 5-6,7, 136, 162 
characterisncs of a successful, 14, 34 
control of, 107 
and cycles in nature, 12, 20-21, 54-55, 190 
ecosystem as a model for, 20-21, 54-55, 190 
environmental science compared wlth, 10 
as the hope of the future, 17 
ignorance about, 1 



242 - INDEX 

Business (cont.) 
language of, 1G11 
need for vision in, 54 
organism compared to, 21-22 
power/impact of, 6-8, 17, 92, 101, 1034,  

privileges/rewards of, 7, 8, 107, 114, 
16465,208 

public distrust of, 119 
purpose of, 1-2, 92, 120 
See also Business practices; Corporations; 

105, 108-9, 111, 115, 133, 167-68 

Illegal practices; Profits; Restorative busi- 
nesses; Size, business; Small businesses 

168 
Business Council on Sustainable Development, 

Business leadership, 167, 216 
Business practices 

and corporate crime, 117-22 
employees’ reactions to, 134-35 
and principles for sustainable s m a l l  busi- 

and a restorative economy, 6G74 
and small businesses, 139-40 
See also Illegal practices 

nesses, 143-59 

Cancer clusters, 112-13, 185 
Capital consumption, 79-80 
Capital, and principles for sustainable small busi- 

Capitalism, 6-8, 11, 33, 214-15. See also Free- 
nesses, 144, 147, 150-52 

market economy; Globalization of 
money 

Carbon dioxide. See Hydrocarbons 
Carrying capacity, 24-27, 31, 32, 33, 6344,  

Carson, Rachel, 30 
Carver, George Washington, 67 
Caudill, Henry, 84 
Cellular biology, 52-53 
Champion International, 129 
Charters, corporate, 106-7 
Chemicals, 69-70, 184-87. See also Organochlo- 

Chevron, 111-12 
Chlorine gas. See Organochlorines 
Chomsky, Nom,  218 
Ckrematistics, 58-59 
Ciba-Geigy, 114 
Cigarettes. See Tobacco 
Clay, Jason, 188-89 
Clean Air Act, 111-12, 113 
Clean Water Act, 130 
“Cleaning up” waste, 38, 44-47, 4849,  6 M 1 ,  

130, 135, 139,203-9,211, 212 

rines; Pesticides; specijc chemical 

174, 197,2054 
Chnton (wdham) ahrustration, 110, 113 
Clothing, 67, 99 
Coal, 84, 87, 211 See also Fossil fuels 
CoaLuon for Sensible Pesticide Pohcy (CSPP), 

114 
Cobb, John, 58-59 
Colborn, Theo, 49-50 
Coleman, Ehot, 215 
Combusnon Engineering, 46 
Commercial succession, 54-55 
Commercial system, guardan system compared 

Compehtion 
~ t h ,  162-75 

and addiction, 159 
and the consumer, 159 
and corporahons, 92-93, 96-101 
and costdprices, 89 
and farmng, 185 
and the free-market economy, 76 
and global markets, 92 
and green fees, 82,84, 88-89, 175, 185-86 
as maladapuve, 159 
purpose of, 159 
and regulat~ons/hmts, 31, 96-101 
and the restorative economy, 89-90 
and size of businesses, 138 
and takmg, 31,33-34 

Consumables, 6748,  69 
Consumers, 12, 14-15, 48, 132-33, 144, 148, 

Corporahons 
155-59,212-13 

advantageddsadvantages of, 102-3 
and carrylng capacity, 25 
charters of, 106-7 
and competiuon, 92-93,96101 
crimes c o m t t e d  by, 116-22 
as a form of technology, 119-21 
and kee-trade agreements, 197-98 
and the GATT treaty, 97 
as government consultants, 97 
growth of, 91-92,94, 208 

as models of efficiency, 124 
nations compared mth, 92 
nature compared wth, 103 
and regulations/hts, 96-101 
self-interest of, 116 
as social machines, 120 
See also Business 

of automobdes, 187 
and capital consumphon, 79-80 

hlstory Of, 105-8 

costs 



INDEX - 243 

and compeuhon, 89 
and corporate crime, 118 
and the free-market economy, 13, 75-76, 

79-90, 16445, 167, 169, 186, 187, 
189-90, 197 

and free-trade agreements, 197-98 
and the GATT treaty, 99 
and green fees, 82-90, 172, 181, 184, 186, 

and the guarhan system, 167, 169 
and health issues, 50-51 
and local versus centralized producuon, 

need for rethinlung, 13 
and prices, 13, 79-90, 164-65 
and principles for sustainable small busi- 

nesses, 14445 
and profits, 95-96 
and re-sourcing raw materials, 12-13 
of regulauons/limn, 50-51 
and small businesses, 138 
and stealing from the future, 82-83, 87 
and takmg, 79-81 
and tobacco, 188 

188 

144-45 

Cotton, 148-49 
Crawford, Stanley, 216 
Crime See Illegal pracuces 
Crowell, John, Jr , 109-10 
Curitiba, Brad, 213-14 
Customers, consumers as, 144, 155-59 

Dalkon Shield, 118 
Daly, Herman, 34,58-59,82 
D’Amato, Alfonse, 110 
DBCP (dibromochloropropane), 70-71, 119 
Death, 152-54 
Decarbomzanon, 64 
Declaration of Interdependence, 219 
Deep-well injection, 71 
Deficit, U S  , 169, 170-71 
Degradable products, 67-68 
DejaShoe, 139 
Dematerializatlon. 6 3 4 5  
Development 

and capital, 150-52 
definition of, 140 
and the restorauve economy, 13943 

Diamond Shamrock, 84 
Ddlard, Annie, 16 
Dioxms, 40-44, 47 
Doctors Ought to Care (DOC), 113 
Dolphms, 98 
Dow Chenucal Co ,70-71 

Dow Chemcals and Plasucs, 129 
Dow Corning, 119 
Drexel Burnham Lambert, 110 
Drucker, Peter, 155 
Drug industry, 112, 140-41 
DuPont, 33, 114 
Durabilq 144, 154-55 
Durables, 6 8 4 9  

Earth Day 1990,38 
Earth Summit, 110, 16748,216-17 
Eco-Sport, 149 
Ecological crisis, evolutionary nature of, 

Ecological succession, 54-55 
Economics (discipline), 59 
Economies of scale, 78 
Economy 

201-2 

definition of, 177 
See ako Free-market economy; Restorative 

economy 
Ecosystem 

evolution of the, 19-21 
as a model for business, 20-21, 54-55, 190 

of consumers, 144, 155-59 
importance of, 213 

Education 

Efficiency, 124, 16445, 177-79, 185 
Ehrlich, Paul, 23-24 
Employees 

management’s relations with, 124, 127-28 
reactions to business practices by, 134-35 

Employment, 8,87-88, 124, 173, 178, 183, 198 
“End-of-pipe” clean-up, 38 
Endangered Species Act, 129 
Energy 

and business practices, 134-35 
consumption of, 177-79.209 
and efficiency, 177-78 
and employment, 178, 183 
and growth and development, 14142 
prices of, 75-76, 211 
production of, 14142 
and public utilities, 191-92, 194-96 
and the restorative economy, 209, 211 
and social class, 161 
taking of, 21-22 
taxes on, 66-67, 171-73, 179-84, 188 
and technology, 182, 183 

Energy business, 88-89 
Energy policy, US., 66, 182 
Englefried, Justus, 67-71 
Environmental assembly, 21619 



244 - INDEX 

Environmental degradation 
analogies/metaphors about, 81, 190-91 
denial of, 7, 128-29, 135 
global solutions to, 201-19 
inevitability of, 29-30 
lack of explanation about, 7-8 
rate/extent of, 3-5 
reasons for, 8-9 
restorative economy as solution to, 11-17. 

209-19 
and victimization, 135-36 

Environmental groups, function of, 31-32 
Environmental industry, 44-45 
Environmental movement, 30, 161 
Environmental science, business compared with, 

10 
Environmentalism 

as divisive, 202-3 
and exemptionalists, 205 
as a hoax, 204 
and human suMval, 202 
individual’s role in, 218-19 
public reaction to, 202-3 
resistance to, 8-9, 15-16, 3&31, 61, 217 
teaching materials about, 129 
as a threat to business, 130 

Environmentalists, marginalization of, 30 
Ephemeralization, 64 
Erwin, Terry, 27-28 
Esprit, 149 
Evolution, economists’ views of, 32 
Exemptionalists, 205 
Exponential growth, 206-7 
Extinctions 

acceleration of, 7 
and carrying capacity, 25-27 
by catastrophic-event, 26 
of culture/language, 135-36 
effects of, 27-28 
of fish, 192-94 
ignorance about, 16-17 
justifications for, 28,34 
man-caused, 26 
and new life forms, 27-28,29-30 
and number of life forms, 27-29 
numbedrate of, 29 
and stealing from the future, 6 
and taking, 22,25-30,31,34,35 

Exxon Corporation, 112, 117-18, 129, 178 

Farming, 22-23,89,90, 184-87 
“Feebates,” 194-95 
Fertility rates, 208-9 

First Amendment, 107-8 
Fish, 29-30, 39-40, 192-94 
Fly ash, 47, 71 
Food 

and carrylng capacity, 26 
as consumables, 67 
and the GATT treaty, 100 
and green taxes, 184-87 
andjustificahom for waste, 49 
and takmg, 23,26 
and technology, 162 

Ford, Henry, 6 7 4 8  
Ford Motor Company, 84, 118 
Forests 

and businessk relations wth  government, 

and carbon doxlde, 86 
and carrylng capacity, 25-26 
and costs/prices, 89 
and cycles in nature, 38-39 
decimanon of, 3 
and eXUnChOnS, 29 
and growth and development, 142-43 
planting of, 5, 100 
and pollution, 45 
and profits, 95 
pubhc relations about, 129-30 
and the restoraave economy, 209 
and takmg, 22,24,25-27,29 
and the vole, 103-4 
and waste, 38, 39 

109-10 

Fossd fuels, 84-88, 180-81, 185,2054,211 
Fourteenth Amendment, 107 
Fox, Sally, 148-49 
Free-market economy 

and accountabhty, 79 
benefits of the, 77-78 
as best, 11 
characterisucs of the, 210 
and compeuhon, 76 
and costdprices, 13, 75-76, 79-90, 164-65, 

efficiency of the, 77, 164-65 
and global markets, 78 
and government, 82 
and green fees, 82-90, 169, 186, 187, 189 
and the guardan system, 164-65, 167, 169 
impact of the, 98-99 
as a hnear system, 38, 39 
need for changes in the, 12-13 
and the pohhcd system, 77 
and pubhc uuhues, 197 
and regulations/hmts, 82 

167, 169, 186,187, 189-90, 197 



INDEX - 245 

and resistance to change, 214 
and romanticizing the local market, 76, 78 
and taking, 33-35,79-81, 164-65 
and values, 167 

Free-trade treaties, 96-100, 197-99 
Frogs, 4 
Frosch, Robert, 61 
Fuller, Buckminster, 64 
Fuller, Craig, 113 

Gallopoulos, Nicholas, 61 
Gasoline, 75-76, 85, 187-88 
General Agreement on Tariffs and Trade 

(GATT), 96-100, 197-98. See also Free- 
trade treaties 

116-17 
General Electric Corporation, 33, 46, 112, 

General Motors Corporation, 101 
Germany, 31,72-73.76, 171-72, 173 
Global markets, 78-79, 92 
Global warming, 30, 45, 84, 86-87, 177, 182, 

Globalization of money, 93-96 
Government 

209 

business? relationship with, 107-15, 162-75 
and capitalism, 6 
control of business by, 107 
corporation employees as consultants to, 97 
and the fiee-market economy, 82 
and green fees, 198 
and the guardian system, 162-75 
and pollution permits, 6 5 4 6  
power of, 11 
purpose of, 92 
and solutions to environmental degradation, 

and welfare, 151-52 
See also Regulationdlimits 

Gratitude, importance of, 157-58 
Gray, Harry, 100 
Great Britain, 83, 129, 171-72 
Green fees 

202 

benefits of, 183 
and competition, 82, 84, 88-89, 175, 

as constantly evolving, 198 
and costs, 82-90, 172,181, 184, 186, 188 
criticisms of, 83 
effects of, 183-84, 189, 198 
and employment, 173 
examples of, 171-73, 179-89 
and the kee-market economy, 82-90, 169, 

185-86 

186, 187, 189 

and free-trade agreements, 198 
and government, 198 
and the guardian system, 168-75 
implementation of, 189 
opposition to, 174 
purpose of, 169, 181 
and the “spillover” effect, 82, 84 
and stealing from future generations, 82-83 
and the US. deficit, 169, 170-71 

Greenhouse effect. See Global warming 
Greider, William, 11 5 
Growth 

and addictions, 125-26 
and the benefits of business, 5 
and capital, 150-52 
and carrying capacity, 2067,208 
and characteristics of a successful business, 14 
and cleaning up waste, 44-15 
of corporations, 94, 208 
definition of, 140 
exponential, 206-7 
and global markets, 78 
and the globalization of money, 94 
as an infinite linear system, 33-35 
justifications for, 52 
in the 1980s, 17 
outcomes of, 17 
and public utilities, 191-92 
and the restorative economy, 139-43, 210 
as a solution to environmental degradation, 

and taking, 31,33-35 
and waste, 4849,  52 

Guardian system, 162-75 
Gulf Oil Corporation, 84 
Guns, taxes on, 188 
Gyproc sheetrock factory, 62 

Hanford, Washington, nuclear plant in, 46, 116 
Hanson, Kirk, 124 
Hardin, Garret, 190-91 
Harkin, Tom, 113-14 
Harvard University, 84 
Havel, Vaclav, 53-54, 213 
Hayes, Randy, 86 
Health care indushy, 140-41, 152-54 
Health issues, 4, 41-44, 48, 49-51, 52-53, 111, 

Heilbroner, Robert, 23-24 
Helms, Jesse, 114 
Herman Miller, 12 
Hewlett Packard, 110 
Hillman, James, 102-3 

202 

112-13,118,141 



246 - INDEX 

Hills, Carla, 101 
Holland, John, 162 
Honda Corporation, 75-76 
Honeywell, 110 
Hooper, Randy, 144 
Hospice care, 153-54 
Household waste, 38, 40, 46-47. 71-72, 147, 

202 
Houston, Pam, 216 
Hydrocarbons, 40-44, 84-87, 173, 177-78, 180, 

181-82.209 

Illegal practices 
employees’ reactions to, 124-28 
and global markets, 78-79 
penaltiedfines for, 78-79, 119, 121-22 
and profits, 117-22 

Illich, Ivan, 13-14, 155 
Illinois Power Companx 66 
Imported products, 14447,206 
Incineration of waste, 4547,  49, 71 
Industrial ecology, 61-65, 66-67 
Industrialization, 7, 11-12, 13, 21, 78, 130-31, 

Insurance, automobile, 187-88 
Intelligent products system, 67-71 
International Harvester, 84 
Iraq-Kuwait war, 14142 

212 

Jacobs, Jane, 162-63 
Japan 

customers in, 155 
energy in, 31, 66, 75-76, 177, 180 
and Gee-trade agreements, 198 
harmony in, 159 
recychng in, 73 
taxes in, 31, 172 
wealth of, 198 

Jesse Helm Cibzenshp Center, 114 
Jobs See Employment 
Johnson, Huey, 193-94 
Josephson, Michael, 124 

Kalundborg, Denmark, 62-63 
Kantor, Mickey, 113 
Keep America Beauhful, 129 
Keller, George, 11 1-12 
Kenura chenucal company, 62 
Kentucky Fried Chicken, 102 
Kentucky River Coal Company, 84 
Knoll Group, 12,143 
Kohlberg, Jerry, 136 
Koppers corporauon, 84 

Leontief, Wassily, 59 
Lerner, Jaime, 213-14 
Levi Stranss, 149 
Lifelong ownership, 68-69, 70-71 
Limits. See Regulation/limits 
Linear system 

business as a, 33 
effects of a, 190 
fiee-market economy as a, 38, 39 
and growth, 33-35 
and local production, 147 
need for transformation of the, 190,209 
and waste, 52-53, 71, 209 

Ling, Joseph, 60 
Lobbying, 109, 110, 111, 112-15 
Local markets, romanticizing, 76, 78 
Local production, 144-47 
Louisiana-Pacific, 109-10, 129-30 
Love Canal, 118 
Lovejoy, Thomas, 87 
Lovins, Amory, 178, 179, 19 1-92, 194, 195, 

196,209 

McDonnell Douglas Corporation, 119 
McDonough, William, 149,219 
McNamara, Robert, 135 
Macy, Joanna, 131 
Mander, Jerry, 119 
Marine Mammal Protection Act, 98 
Matsushita Corporation, 73 
Matthews, Jessica Tuchman, 23-24 
Meadows, Dennis, 32 
Menominee Indians, 89, 14243 
Merlo, Harry, 129-30 
Menvin, W. S., 215 
Mitsubishi Corporation, 95, 168 
Mobil Oil Corporation, 66, 129 
Mokhiber, Russell, 118, 121 
Money 

as the aim ofAmerican society, 215-16 
and efficiency, 178-79 
globalization of, 93-96 
as a solution to environmental degradation, 

202 
Monsanto Corporation, 81 
“More is less” principle, 64 
Multinational companies. See Corporations 

Nader, Ralph, 108-9 
National Association of Manufacturers, 174 
National Steel Corporation, 84 
Natural Cotton Colours, Inc., 148-49 
Natural Step, 52, 53, 54 



INDEX - 247 

Nature 
corporations compared with, 103 
cycles in, 12, 19-20, 38-39, 52-53, 190 
interdependence in, 15, 19-20 
“icing of, 15, 20-21, 5455,  190 
waste in, 37 

“Negabarrels” concept, 196 
“Negawatt” concept, 191-92, 196 
Negentropy, 20 
Net primary production (NPP), 22 
“No-regrets” policy, 178 
North American Free Trade Agreement 

Novak, Michael, 7 
Novo Nordisk pharmaceutical company, 62,63 
Nuclear explosions, 26-27, 29 
Nuclear industry, 46, 83-84, 116, 129 

(NAFTA), 197-98 

O’Brien, Richard, 93 
Occidental Chemical Corp., 70-71 
Occidental Oil Corporation, 84 
Offshore production, 98 
Oikonomia, 58-59 
Oil utilities, 194-96 
Organochlorines, 40-44,45-46,4!9-50 
Origo, Iris, 15-16 
Ownership, lifelong, 68-69, 7G-71 
Ozone, 24, 181, 186,209 

Pacific Gas & Electric, 134-35 
Parking lot concept, 69-70 
“Pay at the pump” plan, 187-88 
Payne, James, 170 
Pepsico, 101-2 
Perkin-Elmer, 110 
Pesticides, 26,37, 50-51, 70-71, 99, 114, 115, 

Philadelphia Electric Company, 119 
Philip Morris, Inc., 113, 114 
Pigovian taxes. See Green fees 
Pinto automobile, 118, 128 
Politicians, isolation of, 110-1 1 
Politics 

119, 149, 185. See also specifcpesticide 

business’s relations with, 109-15 
and carrying capacity, 25 
and the free-market economy, 77 
and the guardian system, 163-64, 166 
purpose of, 166 
and regulation/limits, 88 
and solutions to environmental degradation, 

and taking, 25 
202 

“Polluter pays” concept, 189 

Pollution, 171-74, 177. See also specic type 
Pollution permits, 6 5 4 6  
Population, 3. See also Carrying capacity 
Power utilities, 191-92 
Practices. See Business practices; Illegal practices 
Prices 

of energy, 21 1 
and the free-market economy, 79-90, 

164-65, 167, 169, 189-90 
and the guardian system, 167, 169 
and regulation/limits, 88 
and the restorative economy, 211 
and s m a l l  businesses, 138 
suppression of, 88 
and taking, 79-81 
See also Costs 

Procter & Gamble, 129 
Production 

as a basic issue facing business, 12 
and carrying capacity, 206-7 
need for transformation of, 209 
offshore, 98 
and principles for sustainable s m a l l  busi- 

See also Green fees; Waste 
Products of service, 67, 68-69 
Profits, 31, 94-96, 117-22, 191-92, 210 
Project on Environmental Change and Acute 

Public relations, 129-30, 131-32, 158, 188 
Public utilities. 190-97 

nesses, 144-47, 152-54 

Conflict, 24 

Raab, G. Kirk, 110 
Range management, 24-25 
Rawl, Lawrence, 117-18, 178 
Reagan administration, 11 1 
Recycling, 5,72-73, 147,202,209,213-14 
Refrigerators, 196 
Regulations/limits 

and competition, 31,96101 
and corporations as social machines, 120-21 
costs of, 50-51 
design of, 166-67 
and the free-market economy, 82 
and the guadan system, 163-75 
and industrial ecology, 63 
by nature, 130-31 
opposition to, 30-32, 49-51, 96-101, 

and politics, 88 
and price, 88 
and public utilities, 190-97 
purpose of, 165, 16667 

108-9, 111-15, 196 

’ .. 



248 - INDEX 

RegulationsAimits (cont.) 
and Republican administrations, 7 
and the restorative economy, 210 
and taking, 3C-32,33-35 
and transnational corporations, 96-101 
about waste, 47-51 
See also Green fees; speciic act 

Reindeer, 25 
Republican party, 7, 113 
Resource recovery business, 46 
Restoration/restorative economy and account- 

ability, 209-10 
and the balance between ecology and business, 3 
as beginning to prosper, 13 
and business practices, 6C-74 
and carrying capacity, 211, 212 
characteristics of, 11, 13-17, 58, 104, 159, 

and competition, 89-90 
and consnmers/customers, 155-59, 212-13 
and costdprices, 74, 89-90, 211 
effects of, 210,217-18 
and efficiency, 179 
examples of, 213-14 
financing of, 58 
in the future, 209-19 
golden rule for the, 139 
and growth and development, 139-43,210 
and industrial ecology, 62-65 
and industrialization, 11-12, 13 
as a mimic of nature, 15 
premise of, 155 
and profits, 210 
and public utilities, 192-93 
purposes of, 137, 214 
and regulations/limits, 210 
rewards for, 167 
and size ofbusiness, 103, 104, 210 

Restorative businesses, 138, 139-40, 148 
Rifkin, Jeremy, 133 
Road congestion, 187-88 
Robert, Karl-Henrik, 52-53 
Rockwell International, 70, 121 
Rostenkowski, Dan, 109 
Royal Dutch Shell, 84 

209-19 ‘ 

St. Matthew Island (Bering Sea), 25 
Sale, Kirkpatrick, 148 
Salmon, 192-94 
Savings and loan disaster, 110, 152 
Schell, Jonathan, 217-18 
Schmidheiny, Stephan, 168 
Schwartz, Peter, 182 

Seabrook, Jeremy, 77 
Shareholders. See Profits 
Shell Oil Co., 7C-71, 119,196 
Sherman, Gordon, 17 
Simpson Paper Company, 129, 130 
Size, business 

conflicting attitudes about, 101-2 
and corporate dysfunction, 60 
and power, 95 
and the relationship between small and large 

and the restorative economy, 103, 104 
See also Corporations; Small business 

businesses, 137-38 

Skakkebaek, Niels, 42 
Sloan, Kenneth, 143 
Small business 

and business practices, 139-40 
and competition, 138 
and conservation, 142 
and costs and prices, 138 
definition of, 91 
disadvantages of, 138 
diversity of, 210 
and GNP, 91 
incentives for, 210 
and innovation, 137, 138 
large business’s relationship to, 137-38 
principles for a sustainable, 143-59 
as restorative business, 13940 
and the restorative economy, 210 
roles of, 137 

Snyder, Gary, 28 
Social class, 161 
Social discord, 23-24 
Societal dysfunction, 131-32 
Soil, 3, 24, 185, 205 
Solar energy, 180, 181, 183, 209, 211 
South Shore Bank, 151-52 
Southwall Company, 183 
Soviet Union, 180 
“Spillover effects,” 82, 84 
Standard Brands, 119 
Standard of living, 126-27 
Statoil refinery, 62 
Stealing fiom the future, 5-6, 81, 82-83, 87. See 

also Taking 
Storage, 69-70, 71 
Stress, 126-27 
Subsidies, 114-15, 138, 151, 186 
Success 

business, 14, 34 
executive, 124, 125 
myths of, 15C-5 1 



INDEX - 249 

Summers, Lawrence, 174 
Superfund, 45, 116 
SUM& of the fittest, 33 
Sustainabdity, defimhon of, 139 
Suzukt, Davld, 206,207 
Symms, Steve, 109 

T h g  
acceleratlon of, 23 
as a basic issue facing busmess, 12, 21-35 
and biological chversity, 27, 28-29 
and carrymg capacity, 24-27, 31, 32, 33, 

and CompeUhon, 31,33-34 
and costs/price, 79-81 
danger signs of, 22 
examples of, 21-23 
and exhnchons, 22,25-30,31,34,35 
and the fiee-market economy 33-35, 79-81, 

164-65 
and growth, 31,33-35 
of habitats, 206 
jusnficahons for, 26, 30, 31, 32, 33-34, 

128-29 
and NPP, 22 
and regulahon/hmts, 30-32,33-35 
and the restoranve economy, 212 
and technology, 32 
and value, 136, 154-55 
and waste, 39 

energy, 66-67, 171-73, 179-84, 188 
gasohne, 171-72,187-88 
income, 170,183-84 
and penalttes/fines, 121 
recychng, 72-73 
and tax deduchons, 110, 121 
See also Green fees 

205-6 

Taxes 

Teacbmg materials, 129 
Technology 

benefits of, 32 
and carrylng capacity, 205-6 
and “cleanmg up” waste, 38 
corporaoons as a form of, 119-21 
and energy, 182, 183 
as a sohhon to environmental degradatlon, 

32,202 
and takmg, 32 

Tennessee Valley Authority, 84 
Texaco, 113 
Thud World countries, 135-36, 146, 188-89 
3M Company, 6&61,63 
Three Mile Island, 11 9 

Tibbs, Hardin, 61, 63, 65 
Time, attitudes about, 133-34 
Tobacco, 79, 99-100, 113-14,138, 188 
Tobias, Andrew, 187 
Tom’s of Maine, 138-39 
Toxic waste dumps, 45-46, 185 
Transnational corporations. See Corporations 
Tuna, 98 
Turner, Jack, 29 
Turtles, 39-40 

Unlon Carbide, 116 
unlsys, 110 
Unsaleables, 67, 69-70 
U S  Steel Corporation, 84 
US Windpower, 88 

Valdez oll spill, 117-18 
Value 

and advertismg/pubhc relanom, 132 
and the fiee-market economy, 167 
and profits, 94-96 
and takmg, 136, 154-55 

Vicnmzanon, 135-36 
Vitas Healthcare Corporanon, 153-54 
Vole, red-backed, 103-4 

Wal-Mart, 12, 143 
Wann, Davld, 20-21 
Warnock, Norme, 44 
Waste 

avoidance of, 39-40 
as a basic issue facing business, 12, 37-55 
“cleamng up,” 38, 44-47, 48-49, 6 M 1 ,  

174, 197,205-6 
and consumers, 48 
costs of msposing of, 47 
costs of efforts to curb, 47.48 
and cycles in nature, 12, 38-39, 52-53 
danger signs concermng, 54 
and ecologd succession, 54-55 
effects of, 38, 39-40, 49-50 
and efficiency, 177 
examples of, 37, 39-40 
and growth, 48-49, 52 
and health issues, 41-44, 48, 49-51, 52-53 
ignorance about, 44 
incineranon of, 45-47, 49, 71 
increase in amount of, 47-48 
and industrial ecology, 61-64 
and the intelhgent products system, 67 
as an internanonal issue, 45 
jusnficanons for, 43, 49, 5&51, 128-29 



250 - INDEX 

Waste (cont ) 
and h e a r  systems, 52-53,209 
myths about, 38 
in nature, 37 
need for total eh"aon of, 209 
preventlon of, 60-61 
and re.gulatlons/hb, 47-51 
responslbhty for, 70-74 
storage of, 45-46 
and takmg, 39 
and technology, 38 
See also speajc type 

Waste d~sposal industry, 45, 46, 78 

Water, 3, 23, 205 
Welch, Jack, 117, 124 
Welfare system, 150-52 
Westbrook, Hugh, 153 
Westinghouse Corporation, 46 
Wetlands, 26-27 
Weyerhauser, 174 
Whales, 40 
Will, borrowing, 156 
Wilson, E. 0.. 28-29.204 
Wind farms, 183 
Windmills, 88-89 
WMX, Inc., 78-79 



e, 









c 




