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a b s t r a c t

The theme we explore in this paper is that uncontrolled growth and resulting environmental

damage can be considered as an Environmental March of Folly. A folly has been defined as

the pursuit of policies that are contrary to the pursuers own long-term interests. For an

event or series of events to be considered a folly, three criteria must be met. The policy must

be perceived as counter-productive in its “own time.” A feasible alternative course of action

must have been available. The policy should come from a group, not an individual leader,

and should persist beyond one political lifetime. Environmental folly is uncontrolled and
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environmentally damaging growth that has been recognized as counter-productive; that

this has been fueled by cheap fossil energies which are non-renewable; alternatives have

been suggested; and the present policy based on growth of use of resources and human

population has been continuous over several generations of humanity in the face of repeated

warnings. We suggest ways that environmental folly can be ended.

following nine years of warfare, the Greeks departed leaving
behind at the gate of the city the famous wooden horse con-
1. Introduction

A main characteristic of folly according to historian Barbara
Tuchman is rejection of reason that involves near addictive,
compulsive pursuit of the counter-productive after it has been
determined to be counter-productive. In this essay we argue
that our relationship with the environment, as a result of com-
pulsive addiction to growth (including numbers of humans,
resource use, and transformations of the biosphere), largely
fueled by cheap fossil energy, constitutes a “March of Folly”.
We discuss why it is a folly, why it persists and suggest solu-
tions.

Barbara Tuchman, in her 1984 book, The March of Folly
defines a folly as the pursuit by governments and/or indus-
try (including agriculture), of policies that are contrary to their

own long-term interest. For an event or series of events to be
considered a folly, three criteria must be met:
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• The policy must be perceived as counter-productive in its
“own time.” That is, during the time period when events
were occurring, the policy must have been perceived by
a relatively large number of thoughtful people as being
counter-productive and damaging.

• Feasible alternative courses of action must have been avail-
able.

• The policy should come from a group, not an individual
leader, and should persist beyond one political lifetime. This
excludes the policy of a tyrant with dictatorial powers.

Two of several examples of follies cited by Tuchman span a
period of about 3000 years. The first was the Trojan War when,
u (J.W. Day Jr.).

taining hidden soldiers. Many people within the city argued
vehemently to burn the horse, or throw it into the sea, or cut
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t open. Nevertheless, the Trojans brought the wooden horse
nto the city, and that decision led to their doom. The defeat
f Troy was not ordained by fate. The people in the city made
conscious decision to reject the alternative of destroying the
orse outside the city. Today, a metaphorical horse full of our
opulation and pollution and gobbling up the earth’s natural
esources (especially fossil fuels) is upon us awaiting our deci-
ion. In all follies, the choice of destroying the horse is always
here.

A 20th century March of Folly was the Vietnam War. Tuch-
an writes that ignorance was not a major factor in Vietnam

hat was continued through five successive presidencies. She
oncluded that the folly lay not in America’s pursuit of a goal in
gnorance of the obstacles, but rather long-term persistence in
ursuing a policy in spite of the accumulation of evidence that
he goals were not attainable. The policy, long before the end
f the war and in spite of the courageous and brave sacrifices
f Americans and others on both sides serving in Vietnam,
as recognized by many to be contrary to American inter-

st, and damaging to American society and reputation. In the
nal analysis, the folly in Vietnam (and perhaps now in Iraq)

s consistent with classic symptoms of folly, which are to deny
vidence, to refuse to draw valid conclusions, and to become
ddicted to the counter-productive. Our leaders chose too late
o destroy the mythical Greek horse and end the war, and that
olicy led to tragedy and humiliation.

. Environmental “March of Folly”

hat environmental policy in much of the world may be lead-
ng us on a March of Folly was hinted at when Tuchman asked

hy many insist upon “growth” when such a practice is spoil-
ng and using up basic resources of life including land, water,
nergy and air, and is demonstratively not sustainable?

This essay expands upon and presents an argument that
any individuals, governments as well as national and inter-

ational companies that control industry, mining, energy
xtraction, forestry, fishing and agriculture are wedded to
rofit-motivated, largely unregulated principles. These growth
olicies are counter-productive, unsustainable and damag-

ng to people and the ecosystems with which we share our
lanet. This growth is fueled by rapid utilization of limited
ossil energy and nurtured by people that consistently attempt
o reduce, or eliminate regulations and laws that protect the
nvironment. Many recognize this problem and alternative
olutions have been proposed, especially by individuals in the
elds of ecological economics, restoration ecology, and eco-

ogical engineering. Continuation of the growth policy is the
nvironmental March of Folly.

At the onset of the argument that an environmental folly
s happening and that an alternative exists, it is important to
ecognize that capitalism and democracy are not the same.
n fact, democracy is necessary to insure that global, unregu-
ated capitalism and the growth it demands does not result in
urther ecological damage and perhaps even the elimination

f our species. The democratic system has the flexibility and
ower to provide control of unregulated capitalism necessary
o sustain our environment now and in the future. Such con-
rol will be unpopular to many who view growth as the only
3 0 ( 2 0 0 7 ) 206–214 207

viable path to prosperity. Measures to control present unre-
stricted growth will be challenged and fought at every step.
This results because there will be economic costs to those
who exploit resources and abuse the environmental commons
(air, water, soil, minerals, fossil fuels, and living things). We do
not suggest that energy, minerals, land, water, air and biologic
resources not be extracted or used. Humans, as with all liv-
ing things, need and have the right to use Earth’s resources
and to enjoy our beautiful planet. However, we have the moral
obligation to use resources responsibly and minimize harm to
the environment. Basically, we have created a growth-oriented
world economic system, which is the only game in town.
In essence, we have to change the rules of the game. But
the growth-based neoclassical economic system will be self-
limiting because it is based on finite resources, especially fossil
fuels. An important issue is how growth will slow and stop.
We basically have two alternatives. We can use the Earth’s
resources to make the changes to a more sustainable society.
Or we can use up fossil fuels and other resources in a last ditch
effort to sustain current patterns of growth. The latter seems
to be the path of the energy policy of much of the world. The
focus, not withstanding the rapid growth of solar and wind
energy, is primarily on fossil fuels with relaxation of environ-
mental protection to allow maximum exploitation and use of
those fuels at the expense of clean air and human health and
foreclosing future options for sustainability.

It is also important to acknowledge that unregulated cap-
italism is not the sole problem. The former Soviet Union
promoted growth policies that, on a per capita basis, dam-
aged the environment to a greater extent than previous
political systems. The factors responsible for environmental
degradation in both systems include rapid growth in human
population, industrialization, and use of natural resources
all fueled by cheap energies. The Soviet government, as sole
owner of the resources and committed to centralized con-
trol of industry, promoted policies resulting in environmental
problems. It was very difficult to challenge government pro-
posals for projects and resource utilization and thus even well
intended programs could lead to unanticipated environmental
degradation. Such programs are more likely to be terminated
in a society that allows public criticism than in one that does
not. Such policies continue today in the People’s Republic of
China, where projects with potential for serious environmen-
tal disruption continue, such as the world’s largest dam and
reservoir on the Yangtze River. The decision (policy), from a
totalitarian system, to build the dam was from the top down.
Internal criticism of the project was not appreciated and was
punished or ignored.

An additional important point is that human societies have
altered the environment in the past, sometimes to their own
destruction, as clearly demonstrated in the book Collapse by
Jared Diamond. The culture of Easter Island is an example of
this. But early societies were limited to relatively local impacts
because they were running on solar energy. The globalized
super consumption, which characterizes the industrialized
world today, has the additional energy source of fossil fuels.

And this has allowed the human population to affect the bio-
sphere at a global scale.

People’s religious beliefs have sometimes been blamed as
the cause of environmental degradation. For example, Lynn
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White, Jr. argued that the Judeo-Christian heritage is respon-
sible for Western human’s attitudes and behavior towards
the environment. First, Christianity is the most anthropocen-
tric religion the world has ever seen, establishing a dualism
between man and nature. This dualism insists that it is God’s
will that humans exploit nature. Second, by destroying pagan
animism, which tended to unite people with nature, Christian-
ity made it possible for people to degrade the environment by
being indifferent to the rights of ecosystems. Third, Western
science, technology, and industrialization are a natural result
of Judeo-Christian dogma of creation. This dogma teaches that
humans were created to have dominion over the earth.

White’s argument can be refuted on several grounds. First,
prehistoric humans, using fire and water, also caused consid-
erable environmental damage, a point recognized by White.
Long before the birth of Christianity, early Greeks and Romans
both caused considerable damage to the environment in pur-
suit of resources. Second, when Christianity triumphed over
paganism, there were some changes, but no revolutionary
change in the relationship between people, society and the
environment. Third, although the ideals of some cultures may
suggest that land is sacred, there is often a considerable hiatus
between ethical ideals and actual use of the land. Finally, while
Judeo-Christian tradition was important in the development
of science by helping providing order and understanding of
the natural world, science did not enforce human domination
of the environment. In fact, science has supported the con-
cept that humans, through evolution, are part of the natural
world. Also, other cultures have contributed greatly to intellec-
tual and technological development. The Arab world was the
leader of intellectual growth for nearly a millennium while the
western world was mired in the dark ages.

We conclude that religious attitudes and beliefs are not a
primary cause of environmental degradation and the implica-
tion that one religion or one culture or one political system is
responsible for the way we treat the land cannot be rigorously
defended. It is true, however, that sustainability, resource use
and protection of the environment are not central elements
in any of the world’s major religions. One can be a mem-
ber in good standing of any of these religions and still be a
contributor to the unsustainable path we are on.

A simpler explanation assumes that our environmental
problems are due to a pattern of human development that
began when earliest people attempted to use tools to better
their chances for survival. Early humans were a product of
harsh times and like other animals we are extending our niche
as far as restraints allow, in our case to the detriment of the
biosphere. What has happened is a change in the scale of the
problem. Humans have always altered the environment, but
the problems of high resource use and environmental impact
are now global and to the point where the continuation of
present trends will lead, in a relatively short time, to pro-
found changes in human society. Humans, in one form or
another, have lived more or less sustainability on the earth for
hundreds of thousands of years. Our current patterns of life
cannot be sustained for more than a few more decades. This

is amply demonstrated in the recently published Millennium
Assessment.

The roots of what drives the folly of environmental degra-
dation go deeper than our political, economic, and religious
3 0 ( 2 0 0 7 ) 206–214

systems. To find answers to stop the folly we will need to
examine our drive for growth in human population, resource
utilization, urbanization, as well as the lack of a land ethic.
We need to understand that while humans were limited in
the past by the amount of solar energy, we now have huge
amounts of additional energy, which allows our impacts to be
much greater. We also need to understand that there are viable
alternatives.

Today a major problem and source of social unrest results
because 20% of the people in the world, most of whom live
in the richest countries, account for: over three-fourths of pri-
vate consumption expenditures; consume over half of total
energy; use over three-fourths of all paper; about half of all
meat and fish; and own over three-fourths of the world’s auto-
mobiles. The rich are able to do this because they control and
use most of the energy in the world. Partially as a result of
our present economic and environmental policies that are
addicted to growth, the gap between rich and poor appears
to be growing. To some the only solution is more growth—this
keeps us on the March of Folly.

As a result of our dominant environmental policies around
the globe that encourages growth in humans and resource use,
human processes are increasingly dominating Earth’s ecosys-
tems, according to ecologists Vitoussek and colleagues and
the Millennium Assessment. For examples, about half of the
land surface and freshwaters of Earth have been transformed
and/or used for human processes, and about 50% terrestrial
net primary productivity has been directly or indirectly appro-
priated by humans.

The environmental folly is far different in both scope and
potential significance than those discussed by Tuchman. For
example, the Trojan War involved two nations and a city. In last
century for Vietnam War involved a few countries. The envi-
ronmental folly is global and involves not only the well-being
and perhaps survival of our species but also that of ecosystems
with which we share our planet.

We now explore the theme of uncontrolled growth and
resulting environmental damage as a March of Folly in greater
depth. The argument is based upon the assertions that:
uncontrolled and environmentally damaging growth has been
recognized as counter-productive; that this has been fueled
by cheap fossil energies which are non-renewable; alterna-
tives have been suggested to destroy the horse at the gate
of our Troy; that the present policy based on growth of use
of resources and human population has been continuous
over several generations of humanity in the face of repeated
warnings (these several generations are the period of great-
est fossil fuel use); and that reasonable alternatives have
been proposed, especially by ecological economists, restora-
tion ecologists, and ecological engineers.

2.1. Recognition of counter-productivity

The birth of modern environmentalism in the late 1960s and
70s was, in large part, a result of the recognition that what
we are doing to the environment is counter-productive to

both people and ecosystems and the patterns of resource use
are unsustainable. Pollution of the land, water, and air had
reached a point where many people perceived it as a real prob-
lem. Actually, this recognition dated back 200 years or more.
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homas Malthus recognized in 1803 that it is impossible to
upport an infinitely growing human population on a finite
esource base. Nearly 200 years later, Rachel Carson, in 1962,
ublished her book Silent Spring, which carefully documented
he folly of attempting to control nature with chemical poi-
ons (mostly pesticides). The book was on the bestseller list
or nearly a year and was very important in raising public
onsciousness that eventually resulted in the environmental
ovement of the 1970’s. When Silent Spring was first published,

ome people with influence, power, and financial interests in
he chemical and agricultural industries, believing she was
hreatening their existence, tried to silence her message by
efaming her research. She reported what the chemical indus-
ry feared most and did not want people to know about:

The indiscriminate widespread application of pesticides
that are poisonous to many living things other than the
target insects.
The irresponsibility of industry and its apparent conscious,
damaging treatment of the environment.
The assumption of some in the agricultural industry that
damage to the environment was a necessary price for
increased production facilitated by using chemicals to pro-
tect crops from insects.

The implications of silent spring continue today with
ew studies, such as those by Hayes and colleagues of the
idely used herbicide, atrazine. Their work documented how,

hrough hormonal processes that fool the body, atrazine can
auses unexpected changes such as the feminization of wild
ale leopard frogs. Frogs (like the canary in a cage in a
ine with a poison gas hazard) are early warning organisms

ecause they live in water, have porous skin and are sensi-
ive to pollution. Humans are becoming canaries themselves
s diseases related to environmental contamination increase.

Six years after Carson’s book, Garrett Hardin published
is essay “Tragedy of the Commons”. Hardin argued that
esources held in common (air, water and space for examples)
ould eventually be overused and degraded. Thus, indus-

ry that is given unrestricted and uncontrolled access to
esources also exploits the commons. Therefore, exploitation
f resources by individuals or groups without appropri-
te environmental oversight often results in environmental
egradation. He further argued that our pattern of resource
se and growth of human population is counter-productive
nd will lead to ruin. By the 1980’s it was becoming apparent
o many interested in the future that population growth, envi-
onmental degradation, poverty, and shortages of resources
ere all increasing at rates that were perceived to be impos-

ible to continue in the long-term. An influential publication
hat preceded a more general recognition in the 1980’s that we
re be on a collision course with our environment was Lim-

ts to Growth published in 1972 by Meadows and colleagues. A
ajor conclusion and message of the book was that present

ates of growth of human population, pollution, industrializa-
ion, resource depletion and production of food, if continued,

ould result in limits of resources being reached sometime
ithin the 21st century. As a corollary, the results of reaching

hese limits might be the sudden and uncontrollable reduction
n both the number of people on the planet and the industrial
3 0 ( 2 0 0 7 ) 206–214 209

capacity to produce useful goods. This conclusion was very
unpopular and led to angry rebuttals. The recently published
30-year assessment of the Limits to Growth shows that the
original predictions were fairly accurate. Other environmental
scientists and economists recognized that current trends are
unsustainable. Kenneth Boulding used the analogy of space-
ship earth to illustrate the finite nature of the earth. Some
economists, such as Herman Daly, have talked of the necessity
of using steady state economics rather than growth-based eco-
nomics to describe human well-being. Robert Costanza, James
Gosselink, Howard Odum and others have shown that the
work services of natural systems have high economic value
and contribute greatly to the well-being of society.

The protest by moderate environmental groups such as the
Sierra Club and thousands of trade unionists of the Decem-
ber 1999 World Trade Organization (WTO) meetings in Seattle,
Washington, and at subsequent meetings, was a “wake up
call” of the environmental folly we are experiencing. Max
Sawicky, an economist with the Economic Policy Institute in
Washington, D.C., asks an important question, “Why should
we sanction a contest among nations for foreign investment,
where the criterion is who can best exploit its workers and
destroy its natural environment?” The people are protesting
because they believe that the WTO is adversely influencing
democratic rights of nations by protecting investment from
democratic decisions, at the expense of workers (including
children and prisoners), who are exploited, kept in poverty
and denied basic human rights. One reason that the envi-
ronmental situation we are in is not more widely understood
and appreciated (and why many were surprised at the Seattle
and subsequent demonstrations) is that the same multina-
tional groups that control the WTO also control most of the
mass media. There is a lot of activity and information related
to environmental matters, but relatively little reporting of it
in the mass media. The main message of the mass media is
to encourage more consumption and unsustainable behavior.
Certainly most people know more about Britney Spears, Sur-
vivor and football scores than they do about environment and
sustainability.

2.2. The alternative

The alternative to environmental folly is to first control and
then stabilize the growth of human population and resource
use that is recognized as counter-productive. Limits to Growth
concluded that it is possible to alter or stop the trends in
growth and establish conditions of economic and ecological
stability conducive to human survival. Thus the term “sustain-
able” was introduced. Today, “sustainability” is a widely used
and misused term that needs to be carefully evaluated. For
example, we sometimes see the term “sustainable growth”,
which according to physicist Albert Bartlett, is an oxymoron.
When we use the concept of sustainability, we are consider-
ing a relatively long period of time where simple mathematics
shows that steady growth yields impossibly large numbers. In
spite of the fact that there is a wide spectrum of uses for the

term “sustainability”, and that some people don’t accept the
concept, it is considered by many as a significant concept that
encourages thinking critically about the future of our planet,
ecosystem, and human beings.
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Along with the development and refinement of the idea
of sustainability, specialists in a number of fields have given
us the intellectual and practical tools to attain sustainability.
Ecological economics and the practice of ecological restoration
based on restoration ecology and ecological engineering teach
us how to live in a more harmonious manner with the natu-
ral world. Ecological footprint analyses show that the human
population is already living beyond the carrying capacity of the
earth. It has also been demonstrated that when basic needs
of food, housing, and security are met, human happiness is
decoupled from consumption.

3. Why does the Folly continue?

The sustainable alternative is believed by some to be the
alternative that ensures the existence of local to regional
democratic market economies within an ethical culture that
is not centrally planned by global corporations who work to
maximize growth and money over rights of people and envi-
ronment, confusing our needs and values with our wants. The
alternative of sustainability further requires that international
capitalism and its offshoot of globalization, that has resulted
in the concentration of power and money in the hands of a
few to the detriment of most people and the environment,
be managed rather than exist as a global, unregulated sys-
tem. Part of the resistance to the concept of sustainability is
human habit and natural reluctance to change. Part is that
“profit” as a major driving factor dictates the creation of goods
that are often not necessary and are not generally planned to
last, but are expected to be soon replaced. We must realize
that human society was basically sustainable for tens of thou-
sands of years, but it was rarely democratic. We will have to
work hard to ensure that democracy is kept in the sustain-
able societies that surely must come in the relatively near
future.

Assuming that our policy and resulting treatment of the
environment in the world today is leading to an Environmen-
tal March of Folly, why might this be so? According to Bartlett,
there are at least three reasons. First, consistent with Garrett
Hardin’s “Tragedy of the Commons,” the benefits of growth
of human population and growth in rates of consumption of
resources accrue mostly to a few (this has always been the
case). On the other hand, the costs of population growth, and
growth in resource consumption, are borne by all in terms of
environmental degradation and resource depletion. But they
are borne disproportionately by the poor. Second, those indi-
viduals and groups who benefit from the growth have most
of the power and will continue to exert strong pressures to
support and encourage both the growth of human population
and rates of resource consumption. Third, those same individ-
uals and groups who promote growth are strongly motivated
through recognition that growth is good for them, now. In
order to gain support for their views and goals of contin-
ual growth, they seek to convince other people that growth
is good for society. They point to the fact that people are

better off today than they ever have been. We live longer
and better (materially if not spiritually) than we ever have
before, and people have been extremely successful in finding
new resources when shortages present themselves. But these
3 0 ( 2 0 0 7 ) 206–214

trends cannot continue for much longer because of resource
and environmental constraints.

If all this is true, why are we worried about future growth
and the necessity of stopping growth? Looming over all of this
is the idea that there must be some limits to growth. We can-
not support a continually growing consumption on a finite
resource base. We must realize that what is primarily driving
the cycle of non-sustainability is energy (mainly fossil fuels).
Without this realization, we will have difficulty understand-
ing, much less solving the folly.

The inter workings of the environmental folly are both
intriguing and mysterious. What is it in human conditions and
thought patterns that drives people and groups of people to
pursue goals and objectives that are, in the long term, counter-
productive to their very existence? Is it greed, fear, desire for
power? Perhaps it is buried even deeper in the human psy-
che and our Pleistocene genetic heritage. Whatever it is, it is
present at the human level from the individual who exploits
the local environment to the mega-international industry that
exploits the global environment. We believe that the prob-
lem is not something unique or different about the “human
drive”. We are like all other organisms strive to capture as
much resources from the environment as possible. The dif-
ference is that the limiting factors which worked in the past
such as high mortality rates, resource limitation, and lack of
energy have been overcome in the short-term. We are not the
first species to experience rapid and exponential growth. This
happens all the time when additional energy is added to a
system. An apple or sandwich half eaten and tossed on the
ground results in a rapid growth of a profusion of organisms
from bacteria to ants. But when the energy is used up, the
populations fall back to beginning levels or lower.

The apparently deep human need and desire to provide a
legacy drives many of us to obtain land and use resources far
beyond our per capita share of the resources of the planet.
In a time of material excess, an important question with
increasingly looming moral and environmental implications
is asked by Stites, How much consumerism (use of resources)
is enough? We fear the drive to accumulate as much as pos-
sible may be very basic, more like an instinct that drives
the squirrel to collect nuts. This is true for many species.
Remember that the richest 20% of people on Earth use over
75% of the resources. Similar human needs may drive others
to have additional children, too many of whom may suffer
from poverty. But studies worldwide show that above a rather
modest level of consumption, happiness is not related to con-
sumption.

Reaching a state of absolute equality of income among
diverse groups of peoples, according to Garrett Hardin, is
neither probable nor practical. However, the great and grow-
ing discrepancies between resource utilization and incomes
between groups of peoples suggests that “natural” differenti-
ation of peoples may have gone dangerously far, and social
corrective measures are called for. Today, both those who
have and those who do not are practicing counter-productive
behavior. What is necessary to derail the runaway freight train

that is the March of Folly is to somehow bring the have and
have-nots of the world to positions where the latter are raised
to a new position where basic needs are satisfied and the for-
mer learn to live without the hyper-consumption we have
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ow. Furthermore, it is most appropriate that this transfor-
ation take place within the context of sustainability. And, as

tated above, we need to come to the realization that satisfac-
ion and happiness are not related to continuously increasing
onsumption.

Another view is that we are barreling down the tracks
ithout considering the curves ahead (resource depletion—

specially oil, environmental impact, global change, popula-
ion growth, etc). We have to slow down before we derail
n a major catastrophe. It will be difficult but not impossi-
le to bring a greater prosperity to the have-nots. The only
eal solution is for the rich to find ways of not consuming so

uch, while maintaining an acceptable standard of living and
high degree of satisfaction. As oil peaks and starts down, it

s likely this will happen naturally. The real folly is not real-
zing this and trying to continue our high-energy lifestyle. We
ave to learn, in spite of what the mass media constantly
ells us, that basic human needs and happiness are not tied to
xcess consumerism. It is important to remember that what
s needed is a redefinition of human values away from ram-
ant consumerism. Howard and Elisabeth Odum did this in “A
rosperous Way Down”. Their thesis is that we need not suffer
ecline or crash to reduce consumption, but plan for orderly
hange that reduces consumption followed by renewed suc-
ession and opportunity that is sustainable.

. To end the folly

eduction of environmental degradation and rapid resource
epletion and stabilization of population are the challenges
f the 21st century, if we are to survive, and if we are to enjoy
quality environment shared with other living creatures in

he future. Continuing business as usual will most certainly
ake the existence for more and more people less and less

leasant. Resource constraints and environmental deteriora-
ion will make business as usual less and less possible. In
act, over the past 2 to 3 decades, there have been numerous
esource wars. Make no mistake—Earth will survive and move
n in “deep time” regardless of what we do. As Stephen Gould
as stated so clearly concerning our dependent relationship
ith Earth, “If we treat her nicely, she will keep us going for
while. If we scratch her, she will bleed, kick us out, bandage
p, and go about her business at her own scale”. To allow the
arrow, self-interest of policies of growth to guide our destiny

s the largest of follies.
To end the folly, we must move away from growth and hyper

onsumerism to a more sustainable path. To do this that three
hings are necessary: a good information base, a framework
r value system within which to make decisions, and good,
onest leadership.

.1. Information base

e believe that the facts cited and discussed in this article
learly indicate that the information is available to show that

he folly we are talking about is real. We know that the rates
f resource use, especially fossil fuels, are not sustainable. We
now that humans are affecting the earth at a global level.
e know that human population is still growing. In short, we
3 0 ( 2 0 0 7 ) 206–214 211

know that the way humans are living, especially in the indus-
trialized world, is clearly unsustainable, and can continue for
no more than a few decades at best.

It’s good news that the growth rate of global human popu-
lation has recently decreased. In the late 1980’s to early 1990’s,
the number people added to the world per year peaked at 86
million, and since then has generally declined. This was a
milestone in human population growth and is encouraging.
It is possible that our global population of 6.6 billion persons
may not (if you are an optimistic person) double again. It is
estimated that by the year 2050 human population will be
between 7.3 and 10.7 billion, with 8.9 billion being most likely.
Population reduction is related to education of women and the
decision to marry later in life as well as medicine, which have
given us birth control. However, until the growth rate is zero,
population will continue to grow and this growing population
is demanding more and more resources – many would like to
begin to live the way we do in the United States. If the rate
of growth is reduced to 0.7% per year, one-half the rate today,
human population will still double in 100 years. Thus, even
the most optimistic projections of human population suggest
we will have at least a billion or so more people to feed, clothe,
and house by the end of the first half of the 21st century. Con-
tinuation of the environmental folly will make it more difficult
for those billions as well as the remaining ecosystems of the
world. If, as we believe, available information clearly shows
our environmental folly, why are most of us continuing on
with business as usual?

One important reason is that information about sustain-
ability is being drowned out by the mass media. The global
mass media information system is generally not geared to
providing in a clear, broad-based manner the kind of solid
information that is needed for wise decision-making. On the
contrary, much of the global information system is geared to
stimulating further the kinds of consumption patterns that
are unsustainable. The great majority of information provided
is superficial. This system is not generally geared to provid-
ing clear, unbiased information. There is ignorance in a sea
of information. The economic system controls information,
generates desire for more material goods, displaces commu-
nity values (sports, material things equal happiness, violence),
and deflects attention away from community and sustainabil-
ity. The ability to learn about sustainability and make wise
decisions will be based in a value system that embraces sus-
tainability. Over the past decade, there have been a spate of
books and articles that discuss the situation we are in and sug-
gest ways to a more sustainable future. However, these ideas
have still not penetrated the mainstream. A notable exception
is the recent media coverage of global warming. News stories,
television documentaries and movies are getting the concepts
and potential solutions out to the public at large.

4.2. Value system

We need to move towards a value system that will help
us move away from the present non-sustainable patterns of

living. Aldo Leopold stated part of the solution to our counter-
productive environmental actions 50 years ago in terms of an
environmental ethic as “a limitation on freedom of action in
the struggle for existence”. In order for all components of our
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environment to co-exist, we need to embrace a land ethic that
includes the entire community including people, other ani-
mals, plants, air, water, and soil; collectively, the environment.

Religions have long provided value systems that give moral,
ethical, and spiritual direction and meaning to humans.
Today, however, environment and sustainability are not gen-
erally reflected in mainstream religions. The great religious
discussions of today are mostly about issues other than
sustainability and environment (fidelity, abortion, prayer in
schools, homosexuality, capital punishment, the “10 com-
mandants”, etc.). This is not to say that these are not important
issues for a just society, only that they are not generally related
to sustainability. Some issues, such as the distribution of
wealth and poverty, are issues related to considerations of sus-
tainability and are reflected to varying degrees in religions. We
believe that religions must help by beginning to incorporate
teachings related to sustainability.

We need a new, more universal set of moral, ethical
and spiritual values which specifically address the issues of
environment and sustainability and which can compliment
traditional religious values. The institutions that should cre-
ate this broader set of values need to do a better job. These
institutions include the family, church, schools, government,
and the “economic” sector.

4.3. Leadership

Part of the solution to ending the folly involves having leaders
with the moral courage, ethics, integrity and character neces-
sary to avoid the controlling and consuming power of money,
ambition, and corruption, to come forth and lead democratic
systems. Another part is for moral people with high ethical
standards to make decisions and follow through with actions
that are socially and environmentally just. There are many
people who are private citizens and/or leaders with the qual-
ities to end the folly. What is needed is for all of us to come
together and act in unison.

It is important to recognize that the environmental folly
in which we are involved is complex and composed of many
different components, including growth of human popula-
tion, resource utilization, waste, and human transformation
of the Earth’s ecosystems. In order to stop the folly, each of
these must be identified and acted upon. This requires a value
clarification, and sound environmental and economic science
coupled with wise environmental policy that values long-term
environmental quality over short-term economic profit that
discounts the future. There are encouraging signs. For exam-
ples, people in the United States, when queried concerning
their values concerning the environment, consistently state
that protection of the environment is a very important goal.
Nevertheless, there does remain a gap for many of us between
our values concerning the environment and our personal and
collective actions that continue to harm the environment.

At the government level, there are many good exam-
ples of positive environmental policy (and these need to
be continued and expanded). During the past thirty years,

governments around the world have enacted legislation to
improve environmental quality. At the international level,
the Montreal Protocol in 1987 laid out a plan for reduction
of global emissions of chlorofluorocarbons (CFCs) that were
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shown to cause stratospheric ozone depletion. More recently
the United Nations International Environmental Conference
in 1992, known as the “Earth Summit”, brought to the surface
conflicts between environmental concern, economic issues,
and emissions of carbon dioxide, known to be contributing to
global warming. This was followed by an additional confer-
ence in 1997 in Kyoto, Japan, with the purpose of negotiating
to reduce emissions of carbon dioxide to levels below those of
1990 by the year 2010. The United States with 5% of the world’s
population emits about 20% of the atmospheric carbon diox-
ide, and the United States national government is reluctant
for financial and other reasons to support reductions of emis-
sion of carbon dioxide. The science of global warming is solved
according to many scientists, including NASA scientist James
Hansen—global warming is happening and human activity
(burning vast amounts of fossil fuels) is a significant contrib-
utor. The compulsive pursuit of the counter productive con-
sequences of global warming is now a fully developed March
of Folly. The reluctance of the United States, at the national
level, is particularly damaging to international cooperation, as
we are considered a leader in the world. California, with the
12th largest economy in the world, enacted legislation in late
2006,to sidestep national policy and reduce emissions of CO2

The United States from 1970 to about 2000 was a leader
in developing environmental policy with the objective of
reducing environmental impacts resulting from human activ-
ity. This position of leadership has weakened and eroded in
the past few years as environmental concerns are too often
placed second to economic growth. As the United States
and its industrial lobbyists push to delay environmental
regulations and demand for additional scientific before taking
action to reduce potential environmental problems, the
torch of environmental protection is being passed to the
European Union and other countries. It is these countries
not the United States that are recommending the application
of the precautionary principle (implementing cost-effective
environmental protection when evidence exists, but absolute
proof is lacking that a particular activity is damaging the envi-
ronment). Other countries are aggressively developing new
environmental protection policies. Fear of economic isolation
(for example the EU may not buy our products if they contain
toxic material they ban) will likely push the United States
have to follow the lead of other countries. In this case world
trade and globalization may lead to improved environmental
regulations. This would be a positive change with potential
far-reaching consequences. In the past globalization has too
often resulted environmental neglect.

With respect to waste, we need to stop talking about dis-
posal methods and do more with materials management to
eliminate the concept of waste. This includes designing cou-
pled systems of humans and nature to function where the
waste of one part of the system is a resource for another,
thus eliminating the concept of waste. This is called ecological
engineering. To end the folly, we need to go beyond recogniz-
ing counter-productive, harmful policies and environmental
practices of the past and present and move to manage and

stop growth policies that damage the environmental at global,
regional, and local levels.

Finally, to end the folly we need to reverse the trend of
human abuse of the land. We have learned much about how



i n g

e
l
l
u
s
w
m
E
S
p
t
o
e
t
w
n
q
a
e

w
o
n
j
c
e
h
p
e
t
g
i
F
h
r

m
c
s
a
v
a
a
u
s
g
i
a
t
c
c
b
a
m
h
c
e
a

i

e c o l o g i c a l e n g i n e e r

cosystems work and are applying this information in many
ocations in the practice of ecological restoration and eco-
ogical engineering. Previously channelized rivers are being
n-channelized, wetlands are being constructed or recon-
tructed to provide habitat and help remove pollutants from
ater, and agricultural practices are being developed that are
ore environmentally friendly with reduced domination of

arth’s ecosystem. For example, at the University of California,
anta Barbara, storm runoff from a large dormitory com-
lex is routed to a system of bioswales. The bioswales retard
he water, and water plants remove nutrients that would
therwise be discharged into the campus lagoon (that has
xperienced cultural eutrophication in the past) and then into
he ocean. As another example, one of us (Day) has worked
ith William Mitsch and others to develop an ecological engi-
eering approach using wetlands to solve problems of water
uality deterioration and habitat loss in the Mississippi Basin
nd delta. Such approaches are cost-effective and sustainable
xamples of restoration ecology and ecological engineering.

There are encouraging signs. However, as Steven Gould
arned us, a true environmental ethic and improvement
f the environment at local, regional, and global levels may
ot be forthcoming until we are able to convince people (not

ust environmentalists in rich countries) that clean water,
lean air, clean energy, materials management, and refor-
station are the best solutions for the needs of humans at a
uman time scale. There is a growing realization that services
rovided by ecosystems are worth as much to the human
conomy as money flows. Thus, we need to convince people
hat stopping growth of human population and runaway
rowth of use of resources will result in the protection and
mprovement of the environment desired by people today.
urthermore, people need to be convinced that this path will
elp people today and in the near future. To assist in this the
eligions of the world have a role.

At first glance, science, environmentalism, and religion
ight seem to have little common ground. Science is con-

erned with expanding knowledge through testing of hypothe-
es, and as such, has helped remove superstitions sometimes
ssociated with religion. Environmentalism is concerned at a
ariety of levels with an eco-centered world that in the fringe
reas may conflict with both science and religion. Religion,
lthough very difficult to define, presents a framework of the
niverse and our role in it that in some areas conflicts with
cience and environmentalism. On the other hand, there is
rowing common ground between science, environmental-
sm, and religion. All three tend to view the world through

moral framework and view nature as having value. In par-
icular, both religion and environmentalism oppose excessive
onsumption. The role of science in achieving sustainability is
lear, because solutions to environmental problems are possi-
le when results of scientific inquiry are used in technological
dvances, as for example to reduce air pollutants. Environ-
entalists are important in achieving sustainability as they

ave been at the core of the movement towards a paradigm
hange from growth to sustainability. The role of religion is

merging in the move to sustainability in areas where religion
nd environmentalism can work cooperatively.

The religions of the world, according to Gardner, writing
n 2002, have significant influence over the environment by:
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shaping people’s attitudes towards the natural environment;
and using blessings, offerings, rituals and ceremony that help
to control our use of natural resources. Furthermore, religion
has tremendous power in the world today due to its ability to
shape people’s view; provide a moral authority; offer people a
sense of meaning with the possibility for personal transforma-
tions; involve large numbers of people on all continents and
countries on Earth; have large material resources; and finally,
utilize community building at the local level to achieve desired
results

In summary, today there is a move towards more ecologi-
cally centered religious views. As a result, areas of cooperation
with environmentalists and scientists are opening up. This
makes it easier for people to understand advantages of pro-
tecting the environment, conservation, and land management
as well as saving endangered species. Using Christianity as
an example, some Christian teachings now mention saving
endangered species with an analogy of plugging holes in
Noah’s Ark. Native American spirituality also involved conser-
vation of living and water resources. For example, in the arid
West, Native Americans incorporated beavers and their role
in the environment in their religious beliefs. This reinforced a
ban against hunting the animal, which in turn helped preserve
freshwater wetlands constructed by the beavers and utilized
by Native Americans for hunting and fishing activities.

4.4. Energy use and ecotechnology

Over the past decade, increasing information has appeared
that suggests that world oil production will peak within a
decade or two implying that demand will consistently be
greater than supply and that the cost of energy will increase
significantly in the coming decades. This information has
come primarily from petroleum geologists with long experi-
ence in petroleum production. This suggests that for the first
time since the beginning of the industrial revolution, energy
demand will consistently be greater than supply. Society can
react in two basic ways to this energy shortage. One is to
attempt to maintain our consuming and growth way of life.
This will likely lead to even worse environmental problems
than exist now. And this path cannot work for more than
a decade or two. The second way is to realize that the cur-
rent path is unsustainable and that we must move towards
a steady state. This can be done in a way that is equitable
and that makes more use of alternative and renewable energy
resources. But this second path must realize that we cannot
continue present patterns of consumption and growth.

In the coming world of increased scarcity of oil, we must
learn to do things much more efficiently. This includes more
efficient homes and transportation systems. In the area of
maintaining a healthy environment, ecotechnology offers
such an efficient approach. The approach of using the energies
of nature to the greatest extent possible is called ecologi-
cal engineering. This is the ecological principle where small
amounts of fossil fuel energies are used to channel much
larger flows of natural energies. Ecological engineering offers

both a conceptual and practicable approach for long-term
environmental management in an era when the cost of fossil
energies will become much more expensive. Ecological eco-
nomics offers a sustainable ecological framework that values
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all types of capital including natural, social, human, and built.
Restoration ecology brings all of this together to develop sus-
tainable approaches to restoration of the biosphere.
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