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Norman Myers

June 5th - Building a Bridge to
the Future

On this day almost thirty
years ago the nations of the
world gathered in Stockholm for
the first conference on the Hu-
man Environment. Since that
time the environmental cause
has gone steadily downhill, de-
spite an occasional success story
like the Ozone Layer Treaty.
Both our earth and our world
have become far less sustain-
able. Much of the problem has
been due to the indifference or
the carelessness of the business
community around the world.
Fortunately a number of corpo-
rate chiefs are learning that en-
vironmental decline often
means profits decline too—just
as an environmental boost can
mean a profits boost. To their
credit, certain Japanese corpora-
tions are pioneering the new ap-
proach.
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Even more important, it is to the
business community that we must
turn for the technical expertise, the
managerial know-
how and the in-
vestment muscle
that could lead us

to the promised g o
land. Govern- Vs
ments don't gener- 74/ °
ally pOSSess

enough of any of

these things. Remember, of the top
100 economic entities in the world,
54 are corporations, a proportion
that is climbing fast. These corpo-
rations build cars and televisions
and houses and aeroplanes. Do
they realise they will have to be-
come, first and foremost, builders of
bridges to a sustainable future?

New Consumers, New Markets—
And New Environmental Problems?

There is a remarkable phenome-
non emergent in the world. Itis
the new consumers, being people
with household incomes of at least
$10,000 per year (in purchasing
power parity rather than conven-
tional dollars). Already they total
900 million in 17 developing coun-
tries with strong middle classes.

Next v 5
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They enjoy a collective annual con-
sumption of over $5 trillion per
year, nearly one fifth larger than
Japan's economy. Supposing there
are no more financial meltdowns of
1997-98 type, these new consumers
are likely to double their numbers
as soon as 2010, due much more to
Increasing affluence

than to population Ppa
growth. By then g
they should consti- J ’T
tute a consumption
market half as large .

again as the United
States' today. /

This is the biggest consumption
boom in history. Hence it is the big-
gest market to suddenly leap onto
the global stage. What a prospect
for Japan's exporters!

Just two of these countries are
"consumption powerhouses" with al-
most half of all the new consumers.
They are on Japan's Asian doorstep,
being China with 300 million new
consumers and India with 140 mil-
lion. By 2010 there could well be
500-600 million new consumers in
China and at least 300 million in
India. For details, see Table below.

Next v 6
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These newly affluent people have
sufficient money to buy household
appliances of many sorts, notably
television sets and videos, fridges
and freezers, washing machines—
all the usual items that mark the
"newly arrived." They are also
shifting to a diet strongly based on
meat, which they enjoy virtually
every day of the week. Most impor-
tantly, they are buying cars.

Let us take a close look at this
last item. China today has only 7.5
million cars, or 6 for every 1000
people. Contrast Japan with 51
million cars and over 400 for every
1000 people. But China plans to
catch up as far and as fast as it can.
The government has declared that
cars are to be one of the five pillars
of industry, alongside telecommuni-
cations, machinery, petrochemicals
and construction. By 2010 China
could have 40-50 million cars. India
has 4.5 million cars today, or five for
every 1000 people. It could have
perhaps 12 million cars by 2010.

Next v
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Whatever one may think of the
“car culture"” and the problems it
causes (pollution, congestion, acci-
dents, etc.), there cannot be the
smallest doubt but that the new
consumers should enjoy their
freshly found affluence. But note
the downside of the car culture.

In India motor vehicles cause two
thirds of the air pollution in Delhi,
the fourth worst polluted city in the
world, where 7500 people die from
air pollutants each year, and 1.2
million receive medical treatment.
Nationwide air pollution results in
health costs of well over $1 billion
per year, possibly twice as much.

The most damaging pollutant
from cars in the long run is carbon
dioxide (CO2), being the gas which
contributes about half of global
warming processes. While most
man-made CO:2 worldwide stems
from power stations, at least one
fifth comes from motor vehicles, of
which cars are the great majority
(the rest being trucks, buses, motor-
bikes and the like). To this extent,
the entire world community has an
Interest in the prospect of all those
new cars in China and India (just
as China and India have an interest
In the far larger numbers of cars In
developed countries).

Next v



l The ]fﬂﬁ'd.rgg

200

2 2500

17

2010

A Back

— Norman Myers —

Fortunately the new consumers
can, if they feel inclined, buy those
sorts of cars that are more sparing
in their CO2 emissions, notably
Toyota's Prius and Honda's In-
sight.

Many more such types of re-
duced-pollution cars should soon
be taking to the roads as other
manufacturers copy the success of
Japan's two pioneering companies.

In addition, there should soon be
cars that are even more environ-
ment-friendly. The Hypercar, pio-
neered by the American expert
Amory Lovins, will weigh only
half as much as today's car, it will
be aerodynamically designed, and
it will feature many other innova-
tions that will enable it to travel
200 kilometres off a single gallon
of petrol—or, better still, off a hy-
brid mixture of petrol, electricity
and hydrogen. These technology
breakthroughs will arrive just in
time. Already the new consumers
in 17 developing countries drive
more than 100 million cars and
may well have 225 million by
2010.

Next v 9
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China can probably support twice
as many new consumers as today,
viz. 600 million, by 2010. But what
If the total were to dou-
ble again by 2020, and _
thus include almost the T
whole of China's popula- 6
tion? There would then "% .
be unprecedented pres-
sures on the world's
natural resources.

If each of China's present 1.2 bil-
lion people were to consume one ex-
tra chicken per year and if that
chicken were to be raised primarily
on grain, this would account for as
much grain as all the grain exports
of Canada, among the world's larg-
est exporters today.

If China were to consume seafood
at Japan's per-capita rate, it would
need 100 million tonnes, more than
today's total catch (which is unsus-
tainable anyway). If the Chinese
were to consume wood products at
the Japanese rate, their demand
would exceed Japan's nine times
over. If China were ever to match
the U.S. for per-capita car owner-
ship and oil consumption, it would
need more than today's global out-
put of oil, and its cars would emit as
much CO:2 as from all the world's
transportation today.

Next v 10
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Bottom line: can we persuade the
new consumers to enjoy their high-
flying lifestyle in sustainable fash-
ion? This is all the bigger a ques-
tion when we consider that, what-
ever the environmental impacts of
the 440 million new consumers in
China and India today, there are at
least as many more in 15 other de-
veloping countries.

4700 (2)

2400 (4)

500—600

PPP

China Today

4100

China 2010 India Today India 2010

Population (millions)

1265

1373 1002 1152

GNP (PPP$*,billions)
(and world ranking)
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New Consumers
(millions)
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Fritjof Capra

The Challenge of the Twenty-First
Century

The great challenge of our time is
to build and nurture sustainable
communities — social, cultural, and
physical environments in which we
can satisfy our needs and aspira-
tions without diminishing the
chances of future generations.
What is sustained in a sustainable
community is not economic growth
or development, but the entire web
of life on which our long-term sur-
vival depends. In other words, a
sustainable community is designed
in such a way that its ways of life,
businesses, economy, physical struc-
tures, and technologies do not inter-
fere with nature's inherent ability
to sustain life.

A Back Next v 12
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The first step in this endeavor,
naturally, must be to become
“ecologically literate”, i.e. to under-
stand the principles of organization
that ecosystems have developed to
sustain the web of life. To do so, we
must learn to think systemically —
In terms of connectedness, context,
and processes.

When systems thinking is applied
to the study of the Earth House-
hold — which is the literal meaning
of "ecology" — we discover that the
principles of organization of ecosys-
tems are the basic principles of or-
ganization of all living systems, the
basic patterns of life. For example,
we observe

that an ecosystem generates no
waste, one species' waste being an-
other species' food;

that matter cycles continually
through the web of life;

that the energy driving these
ecological cycles flows from the sun;

that diversity increases resil-
ience;
that life, from its beginning more

than three billion years ago, did not
take over the planet by combat but
by cooperation, partnership, and
networking.

Next v 13
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The main task in the next cen-
tury will be to apply our ecological
knowledge and systemic thinking to
the fundamental redesign of our
technologies and social institutions,
so as to bridge the current gap be-
tween human design and the ecol-
ogically sustainable systems of na-
ture. Fortunately, this is already
taking place. In recent years, there
has been a dramatic rise of ecologi-
cally oriented design practices, all

of which are now well documented.
*1

For example, the principle "waste
equals food" means that all the
products and materials manufac-
tured by industry, as well as the
wastes generated in the manufac-
turing processes, must eventually
provide nourishment for something
new. A sustainable business organi-
zation would be embedded in an
"ecology of organizations", in which
the waste of any one organization
would be a resource for another. In
such a sustainable industrial sys-
tem, the total outflow of each or-
ganization — its products and
waste — would be perceived and
treated as resources cycling through
the system. Such "ecological clus-
ter" of industries have been initi-
ated in several parts of the world by
the Zero Emissions Research Initia-
tive (ZERI), which began at the
United Nations University in Tokyo
In the early 1990s.+2

Next v 14
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Today, the obstacles that stand in
the way of ecological sustainability
are no longer conceptual, nor tech-
nical. They lie in the dominant val-
ues of our society, and in particular
in the dominant corporate values.
Corporate values and choices are
determined, to a large extent, by
flows of information, power, and
wealth in the global financial net-
works that shape societies today.

During the past three decades,
the information technology revolu-
tion has given rise to a new type of
global capitalism, which is struc-
tured around networks of financial
flows. Manuel Castells, professor of
sociology at UC Berkeley, has exten-
sively analyzed and documented
this new economic system, which he
calls "informational capitalism".*3

Information technology .
has played a decisive role -+ #%
: . i b
In the rise of networking
as a new form of organi- 8
zation of human activity, o &
which goes far beyond economics. 1n
our "Network Society"”, as Castells
calls it, the core processes of knowl-
edge generation, economic produc-
tivity, political and military power,
and media communication, have
been deeply transformed by infor-
mation technology, and are con-
nected to global networks of wealth
and power.

Next v 15
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The dominant social functions and
processes are increasingly organ-
ized around networks. Presence or
absence in the network is a critical
source of power.

In the global networks of finan-
cial flows, money is almost entirely
independent of production and ser-
vices. Thus labor has become disag-
gregated in its performance, frag-
mented in its organization, and d-
vided in its collective action. Conse-
qguently, the rise of informational
capitalism is intertwined with ris-
ing social inequality, polarization,
and social exclusion.

As we move into the new century,
we can observe two developments
that will have major impacts on our
well-being and ways of life. Both of
these developments have to do with
networks, and both involve radi-
cally new technologies. One of
them is the rise of global capitalism
and the Network Society; the other
Is the creation of sustainable com-
munities, involving ecoliteracy and
ecodesign practices.

Whereas global capitalism is con-
cerned with electronic networks of
financial and informational flows,
ecoliteracy and ecodesign are con-
cerned with ecological networks of
energy and material flows.

Next v 16
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The goal of the global economy is
to maximize the wealth and power
of the elites in the Network Society;
the goal of ecodesign to maximize
the sustainability of the web of life.

Those two scenarios — each in-
volving complex networks and spe-
cial advanced technologies — are
currently on a collision course. The
Network Society is destructive of lo-
cal communities and is inherently
unsustainable. It is based on the
central value of -capitalism —
money-making for the sake of mak-
ing money — at the exclusion of
other values. However, human val-
ues can change; they are not natu-
ral laws. The same electronic net-
works of financial and informa-
tional flows could have other values
built into them. The challenge of
the twenty-first century will be to
change the value system of the Net-
work Society, so as to make it com-
patible with the demands of ecologi-
cal sustainability.

*1 See Paul Hawken, Amory
Lovins, and Hunter Lovins,
Natural Capitalism,

Little Brown, 1999.

*2 See Gunter Pauli, UpSizing,
Greeenleaf, 2000

*3 Manuel Castells, The Infor-
mation Age, 3 Vols., Blackwell,
UK, 1996-98.
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HORIZON/

Elisabet Sahtouris

A Call for an Evolutionary Leap to
Maturity

As an evolution biologist, my con-
cern is with our whole planet over
its billions of years of life and with
humankind's recent arrival and role
within its living systems. This gives
me a very broad perspective on hu-
manity. Rather than seeing us as
Nature's crowning glory, masters of
everything else including Nature
herself, | see us as a still immature
species, albeit one uniquely power-
ful in the annals of Earth.

Just how powerful we are is not
evident to me so much in getting to
the Moon as in the agreement
among 69% of biologists, polled by
the American Museum of Natural
History, that we are the unique
cause of the Sixth Great Extinction
of Earth life, now well underway
and more rapid than even those
caused by catastrophic natural dis-
asters such as outside impact.

Next v 18
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If we could stand on the Moon as
our astronauts have done, looking
for signs of human life on our home
planet, suspended like a living jewel
In black space, there would be only
one: the extent of Earth's deserts!
We humans, biologically and ecol-
ogically speaking, have the evolu-
tionary distinction of being a desert-
making species! We have achieved
this distinction largely through the
Ingenious tactic of allying ourselves
with certain hoofed mammalian
species that have aided us in this
venture.

According to Nature Science Up-
date Highlights, 8 May 2001, a wild
bezoar she-goat we first domesti-
cated in the Middle East's "Fertile
Crescent" at the dawn of civilization
now has progeny dominating all
Europe and Africa. Another she-
goat we domesticated some 9,000
years ago in the Indus Valley (now
In Pakistan) has her offspring all
over today's Indian subcontinent,
Mongolia and Southeast Asia. Had
these two unsuspecting nanny goats
stayed in their natural habitats
without capturing the imagination
of ancient hunters who saw their
potential for supporting human en-
deavors, there
might be far fewer
humans today and -p
far less planetary A2
destruction. ‘

Next v 19
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For more or less ten thousand
years now, our agriculture and ani-
mal husbandry enabled our enthu-
siasm for empire-building — first
empires ruled by indi-
vidual lineages, then e
by individual nations, i
now by banks and mul- ~
tinationals, all with _
the same drive to con- 59
guest and e xpansion.

Though the goat has been the
most efficient devastator of green-
ery among our domesticated hoofed
species, as | can personally testify
from thirteen years of living in
Greece, it could not meet our insa-
tiable lust for reducing Earth's
green cover to desert. With great
ingenuity, we have now invented
mechanical beasts including chain
and table saws, chippers and pulp-
Ing machines, along with transpor-
tation systems to spread and speed
this ever more efficient process.

We are well on the way to com-
pleting the clearing of Earth's vast
equatorial rainforests, our latest
push facilitated by World Trade Or-
ganization economics. Three or four
years ago, a front-page Wall Street
Journal article | read while flying
from California to Sao Paulo over
what was left of the ravaged Ama-
zon, commented on Brazil's new
membership in the WTO.

Next v 20
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The article was so shocking in its
blatantly rapacious attitude that I
remember it precisely. "Finally Bra-
zil will be properly mined," it said
smugly, and quoted a
Canadian forestry expert i
as saying '"The only w
problem is, there are s
still too darn many trees * &
in the way."

The story is the same for African
and Indonesian rainforests, despite
the fact that these priceless equato-
rial rainforests not only house most
biodiversity, but are the great
pumps driving Earth's climates.
Moist ocean air reaching these for-
ests is pumped high into the sky by
them, flowing in opposite directions
to the poles where it falls as snow,
driving a vast double toroidal hemi-
spheric wind and water system that
regulates cloud cover, snow and
rainfall, hot and cold ocean cur-
rents, calm and storm, in an awe-
some self-regulating climate control
system now falling into chaos
through our efforts.

Next v 21
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We have taken desertification to a
whole new level — not only can we
produce deserts in place by remov-
Ing vegetation, we can extend the
deserts to places normally watered
by rainforest-produced clouds and
disrupt Earth's entire climate con-
trol system!

While some fear an impending ice
age, | find myself praying for one,
because | know that Earth has
within her self-balancing repertoire
the possibility of a hot age. Hu-
mans have survived quite a few ice
ages, retreating before the ice to
new ground, then following its
edges back later as new rivers and
lush forests appear. But Earth's last
hot age happened long before hu-
mans, flooding continents and leav-
ing only a few mountain peak -
lands in a world of water. We would
do well to take seriously scientific
measurements of dwindling polar
ice sheets.

Is our behavior that of an intelli-
gent species? Yes, but an immature
species, competitively grabbing
maximum resources and territory to
spread itself far and wide in the

Next v 29
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typical fashion of juvenile species.
My hope lies in seeing how many
other juvenile species have matured
over time to cooperate and share
with others, evolving together from
the "empire-building" mode of Type
| ecosystems to the mature coopera-
tion and sharing of cyclic Type 111
ecosystems, such as rainforests,
where a species' sustainability ce-
pends on support from those it sup-
ports in turn. It is high time for a
conscious leap in our own evolution!

Next v 23
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Zero Emissions Research and Initiatives

Gunter Pauli)

The Edo Period Revisited

The Edo Period was a unique ep-
och in Japanese history. When we
are considering moving towards a
sustainable society and economy, we
should consider what day-to-day so-
ciety looked like in those days. This
IS not an attempt to motivate indus-
try and consumers to move back in
time, it is rather an attempt to
build on what previous generations
achieved, and use this as an inspi-
ration for what our industrial soci-
ety has neglected.

The Edo Society was based on to-
tal recycling. Hair was used to
make pillows, human waste was
carefully recovered for farming pur-
poses, and even finger and toenails
found their way back into the living
cycle.

Next v 24
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In those days, and for centuries,
nothing was wasted, and everything
was recycled. In the light of this,
Japan could be considered as the
real pioneer in sustainable develop-
ment. The autarky imposed by the
leadership stimulated new ideas, to-
tal productivity and efficiency levels
we can never imagine today.

The Meiji Revolution ended au-
tarky, and with it came fascination
with industrialization. The focus
moved from total reuse of every-
thing to the search for always lower
direct marginal costs. The more one
produced, the lower the marginal
costs, the more profits could be
made and the cheaper the product
would eventually get. If industriali-
zation in Japan would have com-
bined the best of both worlds, i.e.
the best of Edo and the best of n-
dustry, then this search for competi-
tiveness would have resulted in a
waste — free society. It was not
meant to happen then, but it did
not.

Today industry maintains the core
as its business concept the driving
force towards efficiency. But there is
an increasing understanding that
when one Japanese citizen produces
on average one kilo of solid munici-
pal waste, the equivalent waste pro-
duction of industry is 10 times
higher.

Next v 25
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But since industry is manufactur-
INng to service consumer needs, it be-
comes clear that the production sys-
tem and consumption model have
reached unsustainable proportions:
11 kilos per person per day. There
are 126 million people living in Ja-
pan. Against this background we
are all clear: reducing waste is sim-
ply not enough, eliminating the con-
cept of waste is the only viable al-
ternative.

Industry resents the idea that
they Should assemble cars and ce-
sign electronic equipment without
ever generating any waste. Con-
sumers can only dream of a con-
sumption scheme that leaves no
waste to be disposed off. We cannot
force cleaner production techniques
up to the point that everything is
consumed in-house, but we can n-
troduce the methodology reusing
whatever was waste for one as n-
put for another. This is nothing
more than emulating nature, and
returning to the model applied dur-
ing the Edo Period.

Though, there is a major differ-
ence between Edo and now: today
more technologies and more infor-
mation processing is available than
ever imagined.

Next v 26



l The ]fﬂﬁ'd.rgg

— Gunter Pauli —

This makes it possible to design
clusters of industries and cycles of
production and consumption which
are tuned into each other, through
dynamic and open systems which
secure that this not only works, it
renders the overall economy more
efficient and competitive.

Ecologists have often claimed
that environmental business makes
business sense. Reducing pollution
IS more than corporate citizenship;
It is an outstanding chance to force
industry to the highest levels of effi-
ciency, exceeding all expectations.

"Stealing less ... is not good
enough, you simply cannot steal.”
By the same token, recognizing that
reducing waste and recycling is not
good enough, you have to eliminate
waste. "Doing no bad still does not
make you good". If pollution is
eliminated then time has come to
secure that more good is done. Dis-
posing of waste according to the law
does not make anyone a good citi-
zen. But converting that waste into
value generating inputs makes a
great difference. Then one can fi-
nally be "good business".

Next v 27
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Lester R. Brown

1974

Message for the First Issue of The
Bridge

In early May, | formed a new or-
ganization: the Earth Policy Insti-
tute. I will continue as Chairman of
the Board of Worldwatch Institute
and will become a Senior Fellow at
Worldwatch. During the year since |
moved from President to Chairman
of the Board at Worldwatch, I've
had more time to think, and, basi-
cally, three things have become
much more apparent. First, we are
losing the war to save the planet.
Many battles have been won, but
the gap between what we need to do
to arrest the environmental deterio-
ration of Earth and what we are do-
Ing continues to widen. Somehow
we have to turn the tide — to bridge
the widening gap.
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Second, we need a vision of what
an environmentally sustainable
economy — an eco-economy —
would look like, a roadmap of how
to get from here
to there, and a
continual as- :
sessment of pro- ”‘._ il
gressin thisef- wo o
fort. Our goal is % ﬁ i
to help develop
a shared vision
of the eco-economy. Unless we have
a common goal of where we want to
go, we are not likely to get there.

Third, to achieve these goals, we
need a new kind of research organi-
zation—one that produces brief
pieces that are designed for use by
the media, can be read by busy pol-
icy makers, and can be easily dis-
tributed on the Internet. These
short pieces are not a substitute for
the in-depth research on environ-
mental issues that is being done by
the Worldwatch Institute, World
Resources Institute, and many
other more specialized, scientific re-
search centers working on environ-
mental issues.

A Back Next v 29
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This is why | am establishing
Earth Policy Institute. The Insti-
tute plans to have three primary
products: a book entitled Eco-
Economy: Building an Economy for
the Earth, a series of four-page
Earth Policy Alerts, and similarly
brief Eco-Economy Updates that
identify major milestones or set-
backs in building an eco-economy.

The purpose of Eco-Economy is to
describe the new economy—to pro-
vide a vision of what it will look
like, how it will work, and how to
build it. By definition, an eco-
economy is designed to mesh with
Earth's ecosystem instead of dis-
rupting and destroying it. The book
will contain detailed descriptions of
the policy tools that can be used in
this effort, such as a restructuring
of the tax system that will simulta-
neously reduce income taxes and
raise taxes on environmentally ck-
structive activities.

The Earth Policy Alerts will be
short analyses of environmental b-
sues. They will be disseminated to a
worldwide list of editors and report-
ers. The Alerts will be fashioned af-
ter the highly successful World-
watch Issue Alerts, | inaugurated
in May 2000 as Chairman of the
Board at Worldwatch.
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The monthly Eco-Economy Up-
dates will deal with new initiatives
that are affecting progress toward
an eco-economy. Based on a world-
wide monitoring system, they will
include initiatives that contribute to
building an eco-economy, such as a
major commitment by a government
to develop its wind energy resources
or to stabilize population, as well as
actions that detract from the effort,
such as a governmental decision to
allow clearcutting of a forest.

In particular, I challenge the com-
munications media to assume re-
sponsibility for helping the world
make the transition to an eco-
economy. It will take an enormous
amount of information dissemina-
tion to guide the transition to an
eco-economy. News Editors may not
relish this assignment, but the real-
ity is that there is no other institu-
tion that has the capacity to dis-
seminate quickly the information
needed to guide the transition to a
sustainable economy in the time
that is available. If the media does
not step up to the plate on this one,
then environmental deterioration
will likely continue until it eventu-
ally leads to economic decline. The
stakes in the battle to save the
planet are high. When we talk
about protecting the economy's en-
vironmental support systems, we
are talking about protecting the
economy itself.
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Dust Bowl Threatening China’s Fu-
ture

On April 18, 2001, scientists at
the National Oceanic and Atmos-
pheric Administration (NOAA) labo-
ratory in Boulder, Colorado, re-
ported that a huge dust storm from
northern China had reached the
United States "blanketing areas
from Canada to Arizona with a
layer of dust." They reported that
along the foothills of the Rockies
the mountains were obscured by the
dust from China.

This dust storm did not come as a
surprise. On March 10, 2001, The
People's Daily reported that the
season's first dust storm—one of the
earliest on record—had hit Belijing.
These dust storms, coupled with
those of last year, were among the
worst in memory, signaling a wide-
spread deterioration of the range-
land and cropland in the country's
vast northwest.
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These huge dust plumes routinely
travel hundreds of miles to popu-
lous cities in northeastern China,
including Beijing, obscuring the
sun, reducing visibility, slowing
traffic, and closing airports. Reports
of residents in eastern cities caulk-
ing windows with old rags to keep
out the dust are reminiscent of the
U.S. dust bowl of the 1930s. East-
ward moving winds often carry soil
from China's northwest to North
Korea, South Korea, and Japan,
countries that regularly complain
about dust clouds that both filter
out the sunlight and cover every-
thing with dust. Responding to
pressures from their constituents, a
group of 15 legislators from Japan
and 8 from South Korea are orga-
nizing a tri-national committee with
Chinese lawmakers to devise a
strategy to combat the dust.

News reports typically attribute
the dust storms to the drought of
the last three vyears, but the
drought is simply bringing a fast-
deteriorating situation into focus.
Human pressure on the land in
northwestern China is excessive.
There are too many people, too
many cattle and sheep, and too
many plows. Feeding 1.3 billion
people, a population nearly five
times that of the United States, is
not an easy matter.
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In addition to local pressures on
resources, a decision in Beijing in
1994 to require that all cropland
used for construction be offset by
land reclaimed elsewhere has helped
create the ecological disaster that is
now unfolding. In an article in Land
Use Policy, Chinese geographers
Hong Yang and Xiubein Li describe
the environmental effects of this off-
set policy. The fast-growing coastal
provinces, such as Guandong, Shan-
dong, Xheijiang, and Jiangsu, which
are losing cropland to urban expan-
sion and industrial construction, are
paying other provinces to plow new
land to offset their losses. This pro-
vided an initial economic windfall for
provinces in the northwest, such as
Inner Mongolia (which led the way
with a 22-percent cropland expan-
sion), Gansu, Qinghai, Ningxia, and
Xinjiang.

As the northwestern provinces, al-
ready suffering from overplowing
and overgrazing, plowed ever more
marginal land, wind erosion intensi-
fied. Now accelerating wind erosion
of soil and the resulting land aban-
donment are forcing people to mi-
grate eastward, not unlike the U.S.
westward migration from the south-
ern Great Plains to California during
the Dust Bowl years.
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While plows are clearing land, ex-
panding livestock populations are
denuding the land of vegetation.
Following economic reforms in 1978
and the removal of controls on the
size of herds and flocks that collec-
tives could maintain, livestock
populations grew rapidly. Today
China has 127 million cattle com-
pared with 98 million in the United
States. Its flock of 279 million sheep
and goats compares with only 9 mil-
lion in the United States.

In Gonge County in eastern Qu-
inghai Province, the number of
sheep that local grasslands can sus-
tain is estimated at 3.7 million, but
by the end of 1998, sheep numbers
there had reached 5.5 million, far
beyond the land's carrying capacity.
The result is fast-deteriorating
grassland, desertification, and the
formation of sand dunes.

In the New York Times, Beijing
Bureau Chief Erik Eckholm writes
that "the rising sands are part of a
new desert forming here on the
eastern edge of the Quinghai-Tibet
Plateau, a legendary stretch once
known for grass reaching as high as
a horse's belly and home for centu-
ries to ethnic Tibetan herders." Offi-
cial estimates show 900 square
miles (2,330 square kilometers) of
land going to desert each year.
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An area several times as

large is suffering a de- .
cline in productivity as it '
Is degraded by overuse.

In addition to the direct damage
from overplowing and overgrazing,
the northern half of China is liter-
ally drying out as rainfall declines
and aquifers are depleted by over-
pumping. Water tables are falling
almost everywhere, gradually alter-
ing the region's hydrology. As water
tables fall, springs dry up, streams
no longer flow, lakes disappear, and
rivers run dry. U.S. satellites, which
have been monitoring land use in
China for some 30 years, show that
literally thousands of lakes in the
North have disappeared.

Deforestation in southern and
eastern China is reducing the mois-
ture transported inland from the
South China Sea, the East China
Sea, and the Yellow Sea, writes
Wang Hongchang, a Fellow at the
Chinese Academy of Social Sciences.
Where land is forested, the water is
held and evaporates to be carried
further inland. When tree cover is
removed, the initial rainfall from
the inland-moving, moisture-laden
air simply runs off and returns to
the sea. As this recycling of rainfall
inland is weakened by deforesta-
tion, rainfall in the interior is ck-
clining.
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Reversing this degradation
means stabilizing population and
planting trees everywhere possible
to help recycle rainfall inland.

[ T

It means converting highly erod-
ible cropland back to grassland or
woodland, reducing the livestock
population, and planting tree shel-
ter belts across the windswept ar-
eas of cropland, as U.S. farmers did
to end dust storms in the 1930s.

In addition, another interesting
option now presents itself — the use
of wind turbines as windbreaks to
reduce wind speed and il erosion.
With the cost of wind-generated
electricity now competitive with
that generated from fossil fuels,
constructing rows of wind turbines
In strategic areas to slow the wind
could greatly reduce the erosion of
soil. This also affords an opportu-
nity to phase out the use of wood for
fuel, thus lightening the pressure
on forests.
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The economics are ex- r
traordinarily  attractive. L“
In the U.S. Great Plains,
under conditions similar
to China's northwest, a
large advanced design
wind turbine occupying a tenth of a
hectare of land can produce
$100,000 worth of electricity per
year. This source of rural economic
regeneration fits in nicely with
China's plan to develop the impov-
erished northwest.

Reversing desertification will re-
quire a huge effort, but if the dust
bowl continues to spread, it will not
only undermine the economy, but it
will also trigger a massive migra-
tion eastward. The options are
clear: Reduce livestock populations
to a sustainable level or face heavy
livestock losses as grassland turns
to desert. Return highly erodible
cropland to grassland or lose all of
the land's productive capacity as it
turns to desert. Construct wind-
breaks with a combination of trees
and, where feasible, wind turbines,
to slow the wind or face even more
soil losses and dust storms.

If China cannot quickly arrest the
trends of deterioration, the growth
of the dust bowl could acquire an ir-
reversible momentum. What is at
stake is not just China's soil, but its
future.
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