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The authors, environmental scientists, warn that in the debate between

“cornucopians” and informed prophets of the dangers posed by overconsumption,

splitting the difference won’t work—and that the cornucopians are wrong

AYPEOPLE frequently assume that in a political

dispute the truth must lie somewhere in the mid-

dle, and they are often right. In a scientific dispute.

though, such an assumption is usually wrong. Co-
pernicus, in De Revolutionibus Orbium Coelestium (1543).
showed (to the distress of the establishment) that the earth
both rotated on its axis and, along with the other planets.
revolved around the sun.
The controversy about
what revolved where was
not resolved by a compro-
mise that had the earth
stationary on its axis but
circling the sun. Pasteur
put an end to the debate
over whether some orga-
nisms could be produced
by “spontaneous genera-
tion” by showing that bac-
teria descended from other
bacteria. The answer was-
n’t a compromise in which
mice couldn’t be sponta-
neously generated whereas
flies and microbes could.
There has long been a
dispute between “cornu-
copians” and scientists
over whether too much
consumption in rich coun-
tries poses a serious threat
to the global environment.
In his recent article re-
garding the state of our
planet, “Do We Consume
Too Much?” (June A¢-
lantic), Mark Sagoff fell

headlong into the truth-in-the-middle trap by asserting that
“neither side has it right.” He has done a disservice to the
public by promoting once again the dangerous idea that tech-
nological fixes will solve the human predicament.

But the debate goes well beyond Sagoff. In challenging his
views, we are also challenging a whole current of opinion
based on a sophistic application of a political model (in which
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split-the-difference outcomes are the rule) to the environment.

Sagoff argues that concern over the depletion of natural
resources and the impact of their current levels of use is mis-
placed. and that technological innovation will remedy any
problems that do arise. This view certainly is not shared by
the scientific community. For example, the 1992 “World Sci-
entists’ Warning to Humanity” (signed by more than 1.500
leading scientists, including more than half of all living No-
bel laureates in the sciences) stated that “human beings and
the natural world are on a collision course” and that people
in developed nations “must greatly reduce their overcon-
sumption, if we are to reduce pressures on resources and the
global environment.”

A 1993 statement on world population issued by fifty-eight
scientific academies dealt with consumption in a similar vein.
The academies, which include the U.S. National Academy, the
British Royal Society, the French, German, Swedish, Russian.
and Indian Academies, and the Third World Academy, repre-
sent the global scientific community. They concluded,

If all people of the world consumed fossil fuels and other
natural resources at the rate now characteristic of developed
countries (and with current technologies), this would great-
ly intensify our already unsustainable demands on the bio-
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sphere. . .. As scientists cognizant of the history of scientif-
ic progress and aware of the potential of science for con-
tributing to human welfare, it is our collective judgment
that continuing population growth poses a great risk to hu-
manity. Furthermore, it is not prudent to rely on science and
technology alone to solve problems created by rapid popu-
lation growth, wasteful resource consumption, and poverty.

Thus the very people who would produce the technologi-
cal fixes in which Sagoff places such faith do not share his
complacency.

Sagoft’s thesis rests on a series of basic misconceptions.

Misconception No. 1:
Overconsumption is only
a moral issue

14 T is simply wrong to believe that nature sets physiéa]
limits to economic growth.” Or, as Sagoff put it at an-
other point, “The idea that increasing consumption

will inevitably lead to depletion and scarcity, as plausible as
it may seem, is mistaken both in principle and in fact.”
This statement, Sagoff’s core message, misses the point.
Since natural resources are finite, increasing consumption

obviously must “inevit-
ably lead to depletion and
scarcity.” Currently there
are very large supplies of
many mineral resources,
including iron and coal.
But when they become
“depleted” or “scarce” will
depend not simply on how
much is in the ground but
also on the rate at which
they can be produced and
the amount societies can
afford to pay, in standard
economic or environmen-
tal terms, for their extrac-
tion and use.

For most resources,
economic and environ-
mental constraints will
limit consumption while
substantial quantities re-
main. Long before coal dis-
appears, coal production
will probably be limited
by the lack of atmospheric
capacity to absorb safely
more carbon dioxide, the
greenhouse gas of which
coal burning is an espe-
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cially prolific source. For others, however, global “deple-
tion"—that is, decline to a point where worldwide demand
can no longer be met economically—is already on the hori-

zon. Petroleum is a textbook example of such a resource.

Ironically, Sagoff cites it as a resource that is increasing in

abundance, asserting,

Raw materials—including energy resources—are general-

ly more abundant and less expensive to-
day than they were twenty years ago.
[In the 1970s] economically recover-
able world reserves of petroleum stood
at 640 billion barrels. Since that time
reserves have increased by more than
50 percent, reaching more than 1,000
billion barrels in 1989,

These impressive figures are, unfor-
tunately, figments of the bureaucratic
imagination. In an unpublished report
Amos Nur, an earth scientist at Stanford
University, wrote,

In 1987 ... there was a sudden boost of
reported crude-oil reserves. It turns out
that all of this came from Middle East-
ern governments: Iraq, Iran, and a few
other countries increased their proven
reserves by 250 percent overnight! It
was not improved technology or new
discoveries that led to this; the govern-
ments of those countries simply recal-
culated the volume of recoverable oil in
the fields. So “proven reserves’ are
completely unreliable. What is reliable
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in this business is actual production—and in that regard
the United States is well over the peak, and the world as a
whole is at the peak right now.

Steps can and should be taken to stretch oil supplies; con-

servation and improved secondary recovery (extracting oil
that remains after standard pumping operations) are the most

HUMANITY
DERIVES A WIDE
ARRAY OF CRUCIAL
BENEFITS FROM
BIODIVERSITY AND
THE ECOSYSTEMS IN
WHICH IT EXISTS.
MOST OF THESE
SERVICES COULD NOT
BE REPLACED BY
TECHNOLOGY—EVEN
IF NO EXPENSE
WERE SPARED.

promising. But conservation is often politically difficult to

sell (especially when prices are kept
low), and secondary recovery is expen-
sive and can require large amounts of
water, another resource in short supply.
In China water is already being forcibly
withheld from farmers along the Yellow
River in order to flush residual oil-from
the wells of the Shingle Oil Field Com-
pany. But, as Nur emphasizes, even
though the last drops of petroleum will
never be extracted from the earth, “the
supply of oil is truly finite.”

That finitude may actually be a good
thing, because—as Sagoff observes,
quoting our colleague John Holdren, a
professor of environmental policy at Har-
vard University—the overall problem
with energy is not mobilizing enough of
it but containing the environmental con-
sequences of its use. Sagoff is right that
solar and other technologies hold great
promise as replacements for the fossil fu-
els that may (or, if we’re lucky, may not)
be pushing the world toward catastrophi-
cally rapid climatic change. But he seems
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oblivious of the timetable for the large-scale replacement of
energy technologies. Even if a widespread deployment of new
technologies began today, society’s dangerous dependence on
fossil fuels could not be significantly reduced for many
decades: and there is no sign of such deployment. Further-
more, no way of mobilizing energy is free of environmentally
damaging side effects, and the uses to which energy from any
source is put usually have negative environmental side effects
as well. Bulldozers that ran on hydrogen generated by solar
power could still destroy wetlands and old-growth forests.

Misconeception No. 2:

“In defending old-growth forests,
wetlands, or species we make our best
arguments when we think of nature chiefly
in aesthetic and moral terms”

EW environmental scientists would dispute the impor-
tance of aesthetic and moral arguments in defense of
biodiversity—the plants, animals, and microorganisms
with which we share the earth. But few indeed would assert
that these are the “best” arguments, in light of the materialistic,
growth-oriented philosophy that now dominates the planet.

The idea that technology can fully substitute for natural
life-support systems recently underwent a damning test in the
first Biosphere 2 “mission.” Eight people moved into a 3.15-
acre closed ecosystem, intending to stay for two years. The
$200-million-plus habitat featured agricultural land, “wet-
lands,” “rain forest,” “desert,” “savanna,” and even a mini-
ocean with coral reefs. A sample of biodiversity thought ade-
quate to keep the system functioning was included, and the
system was designed to supply the “biospherians” with all
basic material needs and more. But comfort was short-lived,
and the experiment ended early in failure: atmospheric oxy-
gen concentration had dropped to 14 percent (a level typical
of elevations of 17,500 feet); carbon dioxide spiked errati-
cally; nitrous-oxide concentrations rose to levels that can im-
pair brain function; nineteen of twenty-five vertebrate species
went extinct; all pollinators went extinct, thereby dooming to
eventual extinction most of the plant species; aggressive
vines and algal mats overgrew other vegetation and polluted
the water; crazy ants, cockroaches, and katydids ran rampant.
Not even heroic efforts on the part of the system’s desperate
inhabitants could suffice to make the system viable.

What went wrong? Evidently more was involved than
aesthetic or moral arguments for having the right compo-
nents of nature in the closed system of Biosphere 2. This is
also true in the closed system of the earth as a whole. The
biospherians learned a basic lesson the hard way: humanity
derives a wide array of crucial economic and life-support
benefits from biodiversity and the natural ecosystems in
which it exists. Many of these benefits are captured in the
term “‘ecosystem services,” which refers to the wide range of
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conditions and processes through which natural ecosystems,
and the species that are a part of them, sustain and fulfill hu-
man life. These services yield ecosystem goods, such as sea-
food, wild game, forage, timber, biomass fuels, and natural
fibers. They also underpin agricultural productivity, the phar-
maceutical industry (nine of the top ten pharmaceuticals in
the United States are derived from natural sources), and
many other aspects of industrial production.

Natural ecosystems perform critical life-support services
that make consumption possible and upon which the pros-
perity of all societies depends. These include the purifica-
tion of air and water; the mitigation of droughts and floods;
the generation and preservation of soils and renewal of their
fertility; the detoxification and decomposition of wastes; the
pollination of crops and natural vegetation; control of the
vast majority of potential agricultural pests; and partial con--
trol of climate. This atray of services is generated by a com-
plex interplay of natural cycles powered by solar energy and
operating across a wide range of space and time scales.

These services operate on such a grand scale, and in such
intricate and little-explored ways, that most of them could not
be replaced by technology—even if no expense were spared,
as Biosphere 2 showed. Ecosystem services are worth tril-
lions of dollars annually, but since they are not traded in eco-
nomic markets, they do not carry prices. If they did, changes
in those prices might serve to alert society to reductions in
their supply or to deterioration of the underlying ecological
svstems that generate them. Moreover, humanity came into
being after the underlying systems had been in operation for
hundreds of millions to billions of years. Thus it is easy to
take ecosystem services for granted and hard to imagine their
disruption beyond repair. No one knows precisely which, or
approximately how many, species are required to sustain hu-
manjlife; but to say, as Sagoff does, that “there is no credible
arguteent . . . that . . . all or even most of the species we are
concerned to protect are essential to the functioning of the
ecological systems on which we depend” is dangerously ab-
surd. Until science can say which species are essential in the
long term, we exterminate any at our peril.

Today human activities are driving species extinction at a
rate of several species per hour—thousands of times as fast
as the rate of evolution of new species. This is akin to pop-
ping the rivets out of the airplane your children must fly in.
We are entering the first episode of mass extinction in 65
million years—the first ever since human beings came into
existence. The consequences for the ecosystem services on
which humanity depends could be severe. Recovery from
previous mass extinctions—caused by, for example, giant
asteroid impacts—took tens of millions of years. Today’s
mass extinction is driven primarily by the overconsumption
of natural habitat and resources, and the toxic by-products of
this consumption. The earth could not avoid the path of an
asteroid. We can change our consumption patterns.
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Misconception No. 3:

Price signals will give
warning of disasters

ART of Sagoff’s complacency stems from his im-
plicit assumption that price is the same thing as cost.
and that price signals will therefore warn of any im-
pending problems. This is a confusion that some ecologists.
including Paul Ehrlich, shared a quarter century ago, and
one that increasing interactions between ecologists and lead-
ing economists have long since dispelled. The price of raw
materials often declines as, for example, giant corporations
push external costs off onto consumers or indigenous peo-
ples who have little choice but to accept them. The tropical
hardwood used in an expensive home does not include in its
price the loss of biodiversity in a tropical forest or the carbon
dioxide added to the atmosphere as waste wood decayed or
was burned and as fossil fuels were used to cut, transport,
and process the wood. Also absent from the price are the
costs incurred by tropical-forest peoples when their environ-
ments and ways of life are destroyed.
External costs are a major reason that price signals are

THE DREAM

I dreamed that you had ceased to love me—
not that you had come from other beds
back to mine, or gone from mine to others,

just that something in your heart had stopped.

1 willed myself awake to find you still
beside me. It was just a dream, I thought,
yet when I turned to kiss you, in your eyes

I saw that you had ceased to love me.

I willed myself awake a second time
to find myself alone, as I have been
these many months, but did not know if it

was terror or relief I felt, and whether

dreams unfold the past or make the future
plain. I dreamed that you had ceased to love me,
and know when [ see nothing in your eyes

I can’t dream myself awake a third time.

—DAVID SOLWAY

102

unreliable. A good example is the price of gasoline, which
carries a social cost of ar least $4.00 a gallon but is sold to
Americans for $1.20. Another source of unreliable price sig-
nals is perverse government subsidies. In Mexico City the
real cost of water may be as high as a dollar per cubic meter,
but the government charges only a tenth of that—simultane-
ously creating an annual deficit for water services of about
$1 billion and hiding the catastrophic state of the city’s wa-
ter supplies. Three separate analyses have estimated that
such subsidies cost the global economy some $500-$600
billion annually—as much as the Rio Earth Summit’s pro-
posed budget for sustainable development. In other words, if
subsidies were eliminated, saving the earth would not need
to cost the earth.

Misconception No. 4:

Simple extrapolation of past trends
provides a clear view of
the future

ODAY’S situation is wholly unprecedented. Whereas

it took our species hundreds of thousands of years

to reach a population of 10 million, we are now add-
ing (net) 10 million people to the planet every six weeks.
Whereas in the past human impacts on the environment
were local, reversible, and escapable through migration,
they are now typically global. irreversible, and inescapable.
» Human-induced land degradation inflicted since the end of
the Second World War affects about 40 percent of the plan-
et’s vegetated land surface, and the rate of degradation is
accelerating nearly everywhere, reducing crop yields and
posing a serious threat to agriculture.
» Humanity is overpumping (at rates higher than recharge)
groundwater stored during the last glacial period by some
trillions of gallons a year. Another ice age will be required to
refill some depleted aquifers.
» Humanity is using about 50 percent of accessible fresh-
water runoff globally. New dam construction could increase
this accessible runoff by about 10 percent over the next thir-
ty years, but it won’t do so fast enough to keep up with pop-
ulation growth. The number of people is projected to in-
crease by more than 30 percent during that period.
*» The burning of fossil fuels, deforestation, paddy rice pro-
duction, nitrogen-based fertilization, and other routine hu-
man activities have possibly changed the composition of the
atmosphere enough to induce a devastating pace and magni-
tude of climate change.

Our generation is supporting itself on a one-time deple-
tion of natural capital. In his optimistic assessment of future
food-production possibilities, Sagoff conveniently ignores
the depletion of these critical capital inputs into agriculture:
biodiversity, ecosystem services, productive land, irrigation
water, and favorable weather.
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Misconception No. 5:
What's biologically, physically, economiecally.
or politically possible at one place or
scale is probable at other

places and scales

AGOFF holds out a few technological advances
from around the globe, such as genetically engi-

neered fish, as environmental
silver bullets. Although advances in
biotechnology are important, proposed
dietary or technological fixes for the
world food problem have proved to be
chimeras. We are not feeding the world
on plankton, algae farmed on sewage
ponds. single-cell proteins from mi-
croorganisms grown on petroleum, or
meat from whales raised in atolls. The
world as a whole has not approached
the agricultural productivity of lowa—
nor will it, because the necessary soil
quality. climate, and expertise, among
other prerequisites, are not universally
available.

Technological fixes for environmen-
tal problems have a mixed record, just
as do fixes for food problems. They of-
ten work locally or temporarily but
prove unworkable on regional or global
scales or over the long term. Dumping
pollutants in the Mississippi River can
solve the disposal problems of those
people who are living upstream while
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creating an impossible mess for the residents of New Or-

leans. Air-pollution “control” devices have also often
turned out to be a means of shifting pollution to some other

place or population. Tall smokestacks tend to convert local
air pollution into regional acid rain. Smokestack scrubbers
produce cleaner air in exchange for toxic sludge. Can tech-

SINGE NATURAL
RESOURGES ARE
FINITE, INCREASING
CONSUMPTION
MUST LEAD T0
DEPLETION. FOR
MOST RESOURCES,
ECONOMIC AND
ENVIRONMENTAL
CONSTRAINTS WILL
LIMIT CONSUMPTION
WHILE SUBSTANTIAL
QUANTITIES REMAIN.

nology reduce the environmental impacts of modern soci-
etv? Absolutely—but to regard it as the answer to the

threats detailed above ignores the
record to date. Remember that the tar-
get is moving. If the level of consump-
tion in the developing world should rise
to that of North America—which is the
trend—under current technologies we
would require two additional earths to
meet everyone’s food and timber needs. *

Above all, one must recognize that
what is technically and economically
feasible is often sociopolitically impos-
sible. People consider many technolog-
ical “solutions” (the widespread use
of nuclear power, for example) to be
unacceptable, often because they do not
trust the political entities that propose
to manage the technologies safely for
the benefit of all. Many ordinary citi-
zens have come to the same conclusion
that the distinguished demographer
Nathan Keyfitz claimed as a finding of
the social sciences: “If we have one
piece of empirically backed knowl-
edge, it is that bad policies are wide-
spread and persistent.”
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Misconception No. 6:
The North doesn’t exploit the South
and economie growth saves
the environment

HERE is much more to exploitation than is sub-

sumed under trade in natural resources. Exploitation

is a complex subject, but in a world in which huge
international disparities in wealth and power persist, the
rich-poor gap is increasing. In 1960 the ratio of the income
of the richest 20 percent of humanity to that of the poorest
20 percent was 30:1; according to the United Nations Hu-
man Development Report 1997, it was nearly 80:1 in 1994.
And the rich show pathetically little interest in closing that
gap. Since 1950 the richest fifth of humankind has doubled
its per capita consumption of energy, meat, timber, steel, and
copper, and quadrupled its car ownership, greatly increasing
global emissions of CFCs and greenhouse gases, accelerat-
ing tropical deforestation, and intensifying other environ-
mental impacts. The poorest fifth of humankind has in-
creased its per capita consumption hardly at all. Indeed,
those in the poorest fifth average a cash income of less than
a dollar a day, and those in the next fifth average only three
dollars a day. This means that 40 percent of humankind ac-
counts for a mere 6.5 percent of the world’s income.

With only 4.5 percent of the world’s population, the Unit-
ed States uses about 25 percent of the earth’s resources and
contributes more than 20 percent of global emissions of car-
bon dioxide—the atmospheric pollutant that accounts for
about half of global warming. In 1996 the United States
contributed one fifth more carbon to everybody’s atmo-
sphere than did China, which is 4.5 times as populous. The
poor will be affected by global warming whether they are
major or minor sources of carbon dioxide. The winds carry
no passports.

Promoting intensive cash-crop industrial farming tech-
niques, in which the overuse of fertilizers and the broadcast
use of pesticides replace more ecologically sound food-crop
agriculture, is another form of exploitation—and one of the
chief generators of the displaced peasants that Sagoff cites
as a major cause of deforestation. But in Indonesia and
Malaysia, the two most forested countries of Southeast Asia.
where forests are disappearing fastest, logging by large cor-
porations and clearing to create oil-palm plantations are the
prime causes of deforestation. The logging is pursued in no
small part to meet rich-world demand for specialty hard-
woods at prices that are very far from reflecting the costs en-
tailed. Recently the independent London-based Environ-
mental Investigation Agency asserted that the $100 biilion
timber industry is “out of control,” threatening “the exter-
mination of most of the world’s species and massive social
and economic disturbance.” Similarly, fish farming, which
Sagoff sees as the solution to the decline of oceanic fish-
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eries, is fine for supplying salmon or shrimp to the rich. But
those salmon and shrimp, at $7-$15 a pound, are far out of
reach for poor people making less than $2,000 a year, who
once depended on indigenous fisheries for the protein in
their diets. ‘

The claim that economic growth and prosperity are a cure
for environmental degradation is arguable. It is based large-
ly on the “Kuznets curves” observed in some forms of pol-
lution. When the amount of pollution is plotted against per
capita GNP, an inverted U curve is produced. As economic
activity grows, pollution first increases. Then, presumably
because an increased concern for environmental amenities
appears when basic needs are satisfied, pollution control is
implemented and pollution decreases. Prosperity thus saves
the environment. Unfortunately, such Kuznets curves are of
limited application. Economic growth has helped to mitigate
some kinds of air and water pollution, but production of
many of the most important pollutants, among them carbon

- dioxide, keeps right on rising with prosperity.

Why Worry About the
Muddled Middle?

{4 IDDLE ground” pronouncements on the debate
between cornucopians and the environmental
scientists who understand the deteriorating state

of our life-support systems are counterproductive in solving
the human predicament. They obviously encourage those
who wish to continue humanity’s current trajectory, for
whatever motives. For our part. until a systematic analy-
sis shows the Nobel laureate economist James Meade to be
wrong, we’ll continue to agree with his assessment:

Pollution and the exhaustion of natural resources depend
and will depend in the future on the absolute level of total
economic activity. This means that it is necessary to re-
strain both the rate of growth of population and, at least in
the developed countries, the rate of growth of consump-
tion per head.

Restraining the growth of consumption does not mean
going back to living in caves and cooking over buffalo-chip
fires. For decades in the rich nations increased consumption
has not been correlated with increased satisfaction, and per-
petuating Third World poverty is a luxury that the prosper-
ous can no longer afford. Greatly enhanced efficiency, re-
duced consumption among today’s superconsumers,
more-sensible choices of energy technologies, and a halt to
population growth followed by a gradual decline might, as
John Holdren and others have clearly shown, lead to a clos-
ing of the rich-poor gap without an ecological collapse. Over
the next century, with careful planning, mutual trust, and
cooperation, humanity could create a sustainable global
society with a higher quality of life for everyone. €&
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