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Zero Emissions Research and Initiatives

Gunter Pauli)

Organic Agriculture:
A Great Solution in the 20th Century

Organic agriculture has come a
long way. When it was first intro-
duced as an alternative some 40
years ago, it only had the most
committed interested. Organic
farming has picked up, and reaches
2% of all farming in Germany,
and soon reaching 8% in Austria,
but it certainly has not become
mainstream in the rest of the world.
Japan finally defined a national
standard for organic produce, as a
result, many pseudo-labels had to
be taken off the shelves.
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National standard for organic produce
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Problems are opportunities,
stated Peter Drucker. The lack of
world standards for organic produce
has been exacerbated by the prob-
lem that agriculture is faced with
that singular drive of agro-industry
to reach ever lower marginal costs of
production. The farmer is urged to
be productive by whatever means,
while the distribution chains define
standards of quality and the maxi-
mum price levels. The consumer has
little choice but to consume over-
packaged and over-processed food.

Packaging and processing tech-
nologies have not protected the
customers. The incidence of dioxin
in food (Belgium 1999), especially in
chickens and eggs (due to the recy-
cling of vegetable and motor oils),
exponential increase of mad cow
disease (first in the UK in 1998, and
then since 2000 across Europe due
to the recycling of bone meal from
slaughter houses and placentas from
hospitals), the re-emergence of hoof
and mouth disease (again first in
the UK due to excessively intense
farming methods), the salmonella
and E.colli outbreaks (mainly in
Japan), demonstrate that something
IS missing. Even farmers who had
obtained strict ecolabels were devas-
tated by outbreaks of diseases!

Marginal cost of production
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Low food prices, questionable
nutritional quality and the reported
health problems indicate that time
Is ripe for a new label. This label
should not just guarantee chemical-
free farming, and an elimination of
animal cruelty. There is a need for a
label whereby a warranty is offered
that the “system” in which eggs,
meat, veggies and fruits are
produced generates quality, and
meets strict health standards, while
at the same time, tasting great, and
using the best of the ecosystem.
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When we drink organic coffee,
we may have the guarantee that
this coffee has not been exposed to
pesticides, fungicides or
herbicides. But, while [}
sipping our cup of coffee, [’ _
do we realize that only '* \'\
0.2% of the biomass of the {’x
coffee bush finally ends
up in this drink? What
kind of a system do we support,
when we pay 30% more per kilo
since we are prepared to pay a fair
price to the Third World farmer in
the light of a dramatic downturn in
the world market. But buying or-
ganic and paying a fair price, will
leave the farmer with 97.3% of the
waste, with the other 2.5% wasted
after consumption?
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Organic farming and fair trade
pricing represent great progress.
Though, we cannot claim that this
Is the business model of the future.
While farming organically is to
be aggressively encouraged and
promoted, it remains a first step.
Biofarming represented a perfect
answer to the challenges agro-toxins
pose to the quality of our life, and
the environment four decades ago.
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If the producer painstakingly meets
imposed standards, but still
generates massive amounts of
waste which cannot be used as feed
since it is rich in caffeine, and thus
is left to rot in the fields, or
contaminates the rivers, are we
really sustainable producers and
consumers? Certainly not.

Time has come to implement a
systems approach, whereby farming
will not only avoid the synthetic
chemical inputs, but where it would
secure that productivity increases
are met by natural methods
whereby whatever was generated as
waste is not recycled within a closed
loop system (generating health
problems), but rather needs to be
reused to generate additional value.
This converts agri-Business back
into agri-Culture.

The proposed development of
systems’ design can achieve produc-
tivity increases measured by the
amount of protein produced by a
factor 1,000 (!) without ever needing
genetically manipulated plant or
animal species.

1000 Factor 1000
1000
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The waste from coffee (97.3% of the
farm’s biomass) is used to farm shii-
take mushrooms (on 100kg waste,
70 kg shiitake in 3 months time).
The waste substrate of the shiitake
IS now poor in caffeine, and rich in
protein, especially essential amino
acids, and can be used to raise
cattle or pigs. Animal husbandry
provides manure, from which to
generate biogas, used to pasteurize
the substrate before inoculation
with shiitake mycelium.

We do not have to feel bad
drinking a cup of coffee, we have to
feel bad about wasting the opportu-
nities nature offers us. It is not a
matter of saving the world, or feed-
ing the poor, it is a matter of
searching for higher levels of pro-
ductivity, everywhere, and all the
time. That is what business innova-
tion is all about.
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Norman Myers

Sustainability Too Expensive?
Try Unsustainability

We hear much about sustainabil-
ity, whether of the economy, the
environment, or of development
overall. Plainly we need sustain-
ability in the long run, otherwise we
shall simply run out of planet. So
why haven't governments, busi-
nesses and other major players got
on with the job? Answer, it is
considered too expensive. But as so
often, political leaders, corporate
chiefs and others highlight the costs
of action while ignoring the
concealed costs of inaction. Let's
look at a few illustrative costs of un-
sustainability:
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Burning a gallon of petrol costs
much more than the $1.5 paid at
the pump. It causes grand scale
pollution; several times more people
are killed by traffic exhausts than
by car accidents. It causes road
congestion and thus wastes huge
amounts of workers' time. Together
with several other "externalities",
these problems cost the global econ-
omy $600 billion per year. In Japan
they cost the economy at least $30
billion, or a whopping $240 per citi-
zen (albeit only one sixth as much
as for an American citizen).

RN » it -
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Burning fossil fuels other than
petrol for cars causes acid rain,
urban smog, particulate pollution
and related environmental prob-
lems costing roughly $200 billion
worldwide, and at least $15 billion
in Japan.

Externalities
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The most important pollutant
from fossil fuels is carbon dioxide,
which causes half of global warm-
ing. While the overall final costs of
global warming remain unknown,
there is broad agreement that they
could well exceed $1

trillion per year, pos- r”ﬁlj
sibly several times . "% 4
more. (\i‘: ‘J

==

Even without global warming,
just these two sets of unsustainable
activities already cost the world's
economy at least $800 billion and
Japan's $45 billion, or $360 per

360 Japanese citizen.
240 6,000
120 2,000
360 8,000
1 124 2001 7 1
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There are many other environ-
mental problems with heavy costs,
though not so applicable in Japan
as elsewhere. They include soil
erosion, desertification, agricultural
pests and mass extinction of
species. Altogether they cost at
least $850 billion per year. This,
like the other estimates, is very
cautious, with actual costs possibly
several times higher.

Note too that many of these
problems could be overcome in highly
cost-effective manner. For instance,
desertification causes annual food
losses of $42 billion worldwide,
whereas prevention would cost only
$22 billion. Soil erosion in the
United States costs $44 billion per
year, whereas soil conservation
would take only $8 billion.

Consider an alternative calcula-
tion, this one centring not on
particular problems but reckoning
the total benefits received from all
our environments, including grass-
lands, forests, oceans, and the
atmosphere, also some insignifi-
cant-seeming resources such as wild
species. Insects pollinate our crops
with benefits of $200 billion per
year. According to a team of econo-
mists, total benefits, supplied free,
are around $38 trillion per year.
Hence the world's "gross natural
product” is roughly the same as the
world's gross economic product.

Next v 12
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Despite all this, political leaders
insist that the sustainability bill is
too large. The Rio Earth Summit in
1992 presented a budget of $600
billion per year, whereupon the 163
governments assembled protested
they could not possibly afford any-
thing so large. Yet they could have
found funds aplenty if they had
looked in the right place. They
dispense huge amounts of subsidies
that adversely affect both our
economies and our environments.
Leading categories include agricul-
ture, fossil fuels, road transporta-
tion, water, fisheries and forests.
These "perverse" subsides amount
to at least $2 trillion a year world-
wide, hence they severely distort
our economies and degrade our
environments on every side. On
both counts, they foster unsustain-
able development. The total of $2
trillion is well over three times
more than the Rio budget for sus-
tainable development. In Japan
alone, agricultural subsidies total
$57 billion annually, or $450 per
Japanese citizen whereupon the
Japanese consumer must also pay
highly for his rice.

6000
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To illustrate the sheer perversity
of these subsidies, consider marine
fishing. To bring the yearly catch of
around 90 million tones to port
costs $100 billion, whereupon the
fish are sold for $90 billion. The
shortfall, plus fishermen's profits,
are made up by government subsi-
dies of $25 billion per year. These
subsidies send to fishermen the
wholly false message that fish are
still plentiful. Result, each year
sees more and more fishermen
chasing after fewer and fewer fish.
Further result, fish stocks collapse
and fishing businesses go bankrupt.
In 1992 one of the richest fisheries
in the world, that of the Grand
Bank in northeastern United
States, had to be closed because of
sheer shortages of fish. Many
businesses went bankrupt and
42,000 workers lost their jobs. If
the United States’ main fishing
grounds were allowed to recover,
sustainable harvesting would boost
the economy by $8 billion per year
and supply 300,000 jobs.

Could there be a message here for
Japanese fishing fleets? Note that
the European Union has cut back
some fishing quotas by 50% to
enable fish stocks to recover.

Next v 14
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Our present way of exploiting
the Earth and its environmental
resources wholly unsustainable
exploitation for the most part
suggests that we view our planet as
a business liguidating its capital,
even though the "interest"” avail-
able could increase indefinitely.
Or, to put it another way: should
we not live on our planet as if we
intend to stay, rather than as if we
are visiting for a weekend?

Bottom line: We should view the
world's economy as a wholly
owned subsidiary of the world's
environments. Therein could lie a
larger message for Japanese
corporations generally that if they
continue with "business as usual”
they may well end up with far less
business than usual. The better
news is that Japan has been a
leader in a crucial sector of
sustainable development, viz.
energy efficiency. The country
uses 58% less energy to produce
each unit of GNP than does the
United States which helps to
make the Japanese economy more
profitable as well as more sustain-
able.

In short, the goal of sustainabil-
ity need not prove too expensive.
It will often put money into our
pockets.
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Readings:
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McNeely, J.A. 2001. Costs and

Benefits of Alien Species. World
Conservation Union, Gland, Swit-
zerland.

Myers, N. and J. Kent. 2001.
Perverse Subsidies: How Tax
Dollars Can Undercut the Environ-
ment and the Economy. Island
Press, Washington DC, U.S.A.

Pimentel, D. et al. 1995. Environ-
mental and Economic Costs of Soil
Erosion and Conservation Benefits.
Science 267: 1117-1123.

Pimentel, D. et al. 1997. Economic
and Environmental Benefits of Bio-
diversity. BioScience 47: 747-757.

Postel, S. and S. Carpenter. 1997.
Freshwater Ecosystem Services.
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Services: 195-214. Island Press,
Washington DC, U.S.A.
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Fritjof Capra

The Conceptual Revolution In
Genetics

When we think about advanced,
twenty-first-century technologies, we
tend to think not only about informa-
tion technology but also about bio-
technology. However, there are fun-
damental differences between the
conceptual frameworks underlying
these two technologies. Whereas the
understanding and use of networks
has been at the very center of the
Information Technology Revolution,
genetic engineering is based on a lin-
ear and mechanistic “building-block”
approach and has until very recently
disregarded the cellular networks
that are crucial to all biological func-
tions. Indeed, as we move into the
twenty-first century, it is fascinating
to observe that the most recent
advances in genetics are now forcing
molecular biologists to question
many of the fundamental concepts
on which their whole enterprise was
originally based.

Next v 17
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According to the new understand-
ing of life that has emerged from
complexity theory over the past
twenty years, a living cell is a vast
network of chemical processes. The
special characteristic of this net-
work — the unique feature of life —is
that it is self-generating. Each
component of the network helps to
continually transform and replace
other components.!

The cellular network is also
known as the “epigenetic network”,
which means that it goes beyond
genetics. DNA and genes are an
iImportant part of cellular activity,
but there is much more to it than
genes. To understand how biologi-
cal structures and functions are
generated, we need to understand
not only the cell’s genetic map (the
genome), but also the organization
of its epigenetic network.

1 See Fritjof Capra, The Web of Life,
Doubleday, New York, 1996.

.{"J::\r_t‘.\

Epigenetic

http://pespmcl.vub.ac.be/ASC/indexASC.html

Next v 18



Pie

e Bridge

20

T A

Ghe111100E
1111

Al
T4
Colnn wG
& T
(JRE

AN
TOT 1114

Colne s

Genetic determinism

DNA

— Fritjof Capra —

The notion of an epigenetic
network contradicts the view that
was dominant in biology during the
second half of the twentieth century
and is still widespread today. The
great achievements of molecular
biology, often described as “the
cracking of the genetic code”, led
scientists to believe that the “secret
of life” lay in the sequences of
genetic elements along the DNA
strands. If we could only identify
and decode those sequences, the
thinking went, we would under-
stand the genetic “programs” that
determine all biological structures
and processes. This belief is known
as genetic determinism: genes
determine behavior.

DNA

2001
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In order to use genetic knowledge to
influence the functioning of the
organism - for example, to prevent
or cure diseases — we need to know
not only where specific genes are
located, but also how they function.
Genetic determinism is the scien-
tific basis of genetic engineering,
where it is vigorously promoted by
the biotechnology industry. How-
ever, very few biologists today still
subscribe to it. The very success of
the Human Genome Project trig-
gered a conceptual revolution in
genetics that is likely to show the
futility of any hope that mapping
the human genome will soon lead to
tangible practical applications. 2

2 See Evelyn Fox Keller, The Cen-
tury of the Gene, Harvard Univer-
sity Press, 2000.

SN =
-
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Human Genome Project
NIH 2003 30,000
http://www.ornl.gov/hgmis
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Embryonic development is a good
example to illustrate this point.
When cells divide in the develop-
ment of an embryo, each new cell
receives exactly the same set of
genes, and yet the cells specialize in
very different ways, becoming
muscle cells, blood cells, nerve cells,
and so on. Developmental biologists
concluded from this observation
many decades ago that cell types
differ from one another not because
they contain different genes but be-
cause different genes are active in
them. In other words, the structure
of the genome is the same in all
these cells, but the patterns of gene
activity are different. Genes are not
active all the time but are turned on
and off in response to specific sig-
nals. Research has shown that the
“program” for activating genes does
not reside in the genome but in the
cell’'s epigenetic network.

A similar situation arises when
we compare the genomes of different
species. Recent genetic research has
revealed surprising similarities be-
tween the genomes of humans and
other animals. In fact, geneticists
now believe that the basic body plan
of an animal is built from very simi-
lar sets of genes across the entire
animal kingdom. And yet the result
IS a great variety of radically differ-
ent creatures. The differences,
again, lie in the patterns of gene
activity.

Next v 21
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What emerges from the recent
advances in genetics is the growing
realization that the biological
processes involving genes are all
regulated by the cellular network in
which the genome is embedded.
This network is highly nonlinear,
containing multiple feedback loops,
so that patterns of genetic activity
continually change in response to
changing circumstances.

The DNA is an essential part
of the epigenetic network, but it
Is not the sole causal agent of
biological forms and functions as
the Central Dogma would have it.
The phenomenal progress made by
geneticists in their efforts to identify
and sequence particular genes and
to map entire genomes has brought
with it an increasing awareness that
we need to go beyond genes if we
really want to understand genetic
phenomena. In fact, it may well be
that we will be forced to abandon the
concept of “the gene” altogether. In
the words of geneticist William Gel-
bart:

Unlike chromosomes, genes are not
physical objects but are merely
concepts that have acquired a great
deal of historic baggage over the
past decades... We may well have
come to the point where the use of
the term “gene” is of limited value
and might in fact be a hindrance to
our understanding of the genome.

Next v 29
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The conceptual revolution that is
now taking place in molecular biol-
ogy is a profound shift of emphasis
from the structure of genetic se-
guences to the organization of meta-
bolic networks, from genetics to
epigenetics. It is a shift from reduc-
tionist to systemic thinking.

It is important to be aware of this
paradigm shift at the forefront of
genetics when we try to assess the
current state of biotechnology. In
future contributions to The Bridge
I shall show that the problems of
understanding the relationship
between genes and disease, the use
of cloning in medical research, and
the applications of biotechnology to
agriculture are all rooted in the
narrow conceptual framework of
genetic determinism and are likely
to persist until a broader systemic
view has been embraced by
biotechnology’s main propo-
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Systemic thinking
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HORIZON/

Elisabet Sahtouris

A Call for Collective Dialogue

Last month | spoke of humanity
as an immature species whose main
effect on Earth’s ecosystems has
been the creation of deserts, and
whose current interference with
Earth’s climate control systems is a
dangerous path indeed. These ef-
fects, however, are not the only way
In which we are destroy-
ing our planet’s ability P
to sustain us. {2as?”

Recently | listened as one more
speaker trying to wake people up
(in this case David Korten, author
of The Post-Corporate World: Life
After Capitalism, co-published by
Kumarian Press and Berrett-
Koehler Publishers) recited a litany
of damage we humans are doing to
our Earth. In the past century, he
reported, human consumption in-
creased eight-fold, with the result
that every one of Earth’s 16 types of
ecosystem (oceans, forests, atmos-
phere, etc.), is in serious decline.

Next v 24
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In the past 25 years alone,
biodiversity has shrunk by 30% due
to our predations, and we are not
slowing down in our destruction. As
| pointed out last month, this new
great extinction we are causing is
proceeding more rapidly than the
last one, which extinguished the
dinosaurs. We are already 30%
beyond Earth’s carrying capacity
and every day the number of
humans who die of
hunger would fill 100 .=~
jumbo jets (compare 7
Holocaust trains). '

In the US “industrial metabo-
lism” is such that 6% of what we
produce is actually useful, while
94% is production process waste.
Later, most of the non-consumables
produced end up in landfills, many
of which are now toxic. Prior to
human industrialism’s strange
products, waste was unknown on
Earth as ecosystems recycled every-
thing.

94
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Korten went on to say that the
DDT we stopped using when we
found it in Antarctic penguins is
still raining on our Great Lakes
now, arriving there from Asia and
Africa where it continues in
abundant use. In addition, we have
produced 85,000 more
new chemicals since ~
WWII.

Our hi-tech agriculture, which is
far less energy efficient than proven
organic techniques, has created vast
salt deserts in which no more food
can be grown. Polar bears are seri-
ously threatened with extinction
due to a complex of effects including
global warming and hermaphroditic
offspring linked to endocrine-
mimicking chemicals from agricul-
ture and pulp and paper mills.
These chemicals are also strongly
implicated in the freakish muta-
tions found in frogs our children
play with in ponds across the land,
while in Scandinavia, research has
linked them to hermaphroditic
human babies.

Hermaphroditic offspring linked to endocrine-mimicking chemicals

A Back
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Are we not only immature as a
species, but also collectively insane?
We certainly don’'t seem to have
gotten the message that we are
destroying our own life support
systems with suicidal speed. The
very fact that we are discussing
sustainability as a goal for the
future should tell us that we are not
sustainable now. Not being sustain-
able means, by definition, that we
are on the path to non-existence.

In a world where scientific valid-
ity lies in measurement, we should
take note that exponential curves
are our best indicators of non-
sustainability! Consider the follow-
ing: If pond lilies reproduce by
doubling their numbers every day,
how much of a pond’s surface would
be covered by them three days
before it was completely covered?

8  The answer, of course, is one-eighth.
1 Not much to worry about, right?

Freakish mutations found in frogs
http://www.npwrc.usgs.gov/narcam

http://faculty.web.waseda.ac.jp/nakamra
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It is not possible for us to continue
our exponential exploitation of
“natural resources,” our exponential
pollution of air, water and soil, our
exponential waste disposal, our
exponential population growth or
our exponential consumption infi-
nitely. In short, we cannot continue
on our present path and expect to
survive.

The relentless pressure of the
single bottom line of profits in our
corporate world is probably the
greatest factor iIn our non-
sustainability as a species. While
the creative competition this bottom
line drove brought much benefit to
our world, its damages now
outweigh those benefits and this
economic system must be radically
redesigned.

Next v 28



l The ]fBﬁ'd.rgE

A Back

— Elisabet Sahtouris —

We all know that even aside from
ecological damage, the exponential
growth of profits and of wealth
concentration is not sustainable.
Yet, any effort to make corporate
accountability to planet and people
of equal importance with profits, no
matter how critical we know that
effort to be, bumps straight into the
problem of capitalist competition.
What will it take for our collective
international will to recognize that
no amount of profit can be worth
the extinction of our civilization and
our species?

I pointed out last time that the
best life insurance for any species in
a mature ecosystem lies in what it
contributes to the others, to its
competitors for space and resources.
Keeping them alive assures its own
existence! As species matured, they
ceased behaving the way their
aggressive, competitive ancestors
behaved and evolved a new coopera-
tive way of life. To follow suit, we
cannot rely on individuals to make
such changes within a field of ruth-
less competition; rather, we must
iImplement an open global dialogue
on how to do it together.
Nothing must stand in
the way of unleashing g
human creativity now to
design a truly sustain- :
able economics. as 1
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WIND POWER: THE MISSING
LINK IN THE BUSH ENERGY
PLAN

The eagerly awaited Bush energy
plan released on May 17, 2001,
disappointed many people because
it largely overlooked the potential
contribution of raising energy effi-
ciency. It also overlooked the enor-
mous potential of wind power,
which is likely to add more to U.S.
generating capacity over the next
20 years than coal.

In short, the authors of the plan
appear to be out of touch with what
Is happening in the world energy
economy, fashioning an energy plan
more appropriate for the early
twentieth century rather than the
early twenty-first century.

Bush Energy Plan http://www.whitehouse.gov/energy
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They emphasized the role of coal,
but world coal use peaked in 1996
and has declined some 11 percent
since then as countries have turned
away from this climate disrupting
fuel. Even China, which rivals the
United States as a coal burning
country, has reduced its coal use by
24 percent since 1996.

Meanwhile, world wind power
use has multiplied nearly fourfold
over the last five years, a growth
rate matched only by the computer
industry. In the United States, the
American Wind Energy Association
projects a staggering 60 percent
growth in wind-generating capacity
this year.

Wind power was once confined to
California, but during the last three
years, wind farms coming online in
Minnesota, lowa, Texas, Colorado,
Wyoming, Oregon, and Pennsyl-
vania have boosted U.S. capacity
by half from 1,680 megawatts to
2,550 megawatts. The 1,500 or more
megawatts to be added this year
will be located in a dozen states. A
300-megawatt wind farm under
construction on the  Oregon/
Washington border is currently the
world’s largest.

I fi;i% )
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But this is only the beginning.
The Bonneville Power Administra-
tion (BPA) indicated in February
that it wanted to buy 1,000 mega-
watts of wind-generating capacity
and requested proposals. Much to its
surprise, it received enough to build
2,600 megawatts of capacity in five
states, with the potential of expand-
Ing these sites to over 4,000 mega-
watts. BPA, which may accept most
of these proposals, expects to have
at least one site online by the end of
this year.

A 3,000-megawatt wind farm in
the early planning stages in South
Dakota, near the lowa border, is 10
times the size of the Oregon/
Washington wind farm. Named
Rolling Thunder, this project, initi-
ated by Dehlsen Associates and
drawing on the leadership of Jim
Dehlsen, a wind energy pioneer in
California, is designed to feed power
to the midwestern region around
Chicago. This proposed project is not
only large by wind power standards,
it is one of the largest energy
projects of any kind in the world
today.

Jim Dehlsen
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Advances in wind turbine tech-
nology, drawing heavily from the
aerospace industry, have lowered

1980 the cost of wind power from 38 cents
38 per kilowatt hour in the early 1980s
3 6 to 3 to 6 cents today depending on

the wind site. Wind, now competi-
tive with fossil fuels, is already
cheaper in some locations than oil or
gas-fired power. With major corpo-

ABB rations, such as ABB, Shell Interna-
tional, and Enron plowing resources
into this field, further cost cuts are
In prospect.

Wind is a vast, worldwide source
of energy. The U.S. Great Plains are
the Saudi Arabia of wind power.
Three wind-rich U.S. states —
North Dakota, Kansas, and Texas —
3 — have enough harnessable wind to

— meet national electricity
needs. China can double
its existing generating

2 capacity from wind alone. =&

Densely populated Western
Europe can supply all of its .
electricity needs from off-
shore wind power.

ABB
http://www.abb.com

http://www.shell.com
www.shell-renewables.
com 5

http://www.enron.com
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Today Denmark, the world leader
in wind turbine technology and
manufacture, is getting 15 percent
of its electricity from wind power.
For Schleswig-Holstein, the north-
ernmost state of Germany, it is 19
percent and, for some parts of the
state, 75 percent. Spain’s industrial
state of Navarra, starting from
scratch six years ago, now gets 24
percent of its electricity from wind.

As wind generating costs fall and
as concern about climate change es-
calates, more and more countries are
climbing onto the wind energy band-
wagon. In December, France an-
nounced it will develop 5,000 mega-
watts of wind power by 2010. Also
in December, Argentina announced
a plan to develop 3,000 megawatts of
wind power in Patagonia by 2010. In
April, the United Kingdom accepted
offshore bids for 1,500 megawatts of
wind power. In May, a report from
Beijing indicated that China plans
to develop some 2,500 megawatts of
wind power by 2005.

The growth in wind power is con-
sistently outrunning earlier esti-
mates. The European Wind Energy
Association, which in 1996 had set a
target of 40,000 megawatts for
Europe in 2010, recently upped it to
60,000 megawatts.
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The Bush plan to add 393,000
megawatts of electricity nationwide
by 2020 could be satisfied from
wind alone. Money spent on wind-
generated electricity tends to re-
main in the community, providing
income, jobs, and tax revenue, bol-
stering local economies. U.S. farm-
ers and ranchers, who own most of
the wind rights in the country, are
now joining environmentalists to
lobby for development of this abun-
dant alternative to fossil fuel. One
large advanced design wind tur-
bine, occupying a quarter acre of
land, can easily yield a farmer or
rancher $2,000 in royalties per year
while providing the community
with $100,000 of electricity.
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Once we get cheap electricity from
wind, we can use it to electrolyze
water, producing hydrogen.
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Hydrogen is the fuel of choice for
the new, highly efficient, fuel cell
engine that every major automobile
manufacturer is now working on.

2003 Daimler Chrysler plans to be on the
market with fuel cell-powered cars
in 2003. Ford, Toyota, and Honda
will probably not be far behind.
William Ford, Chairman of Ford
Motor Company, says he expects to
preside over the demise of the inter-
nal combustion engine.

CE

Surplus wind power can be stored
as hydrogen and used in fuel cells or
gas turbines to generate electricity,
leveling supply when winds are vari-
able. Wind, once seen as a corner-
stone of the new energy economy,
may turn out to be its foundation.
The wind meteorologist who ana-
lyzes wind regimes and identifies the
best sites for wind farms will play a
role in the new energy economy com-
parable to that of the petroleum cg-
ologist in the old energy economy.

Fuel cell engine

20 100
2002 1 2004

http://www.daimlerchrysler.de

William C. Ford, Jr
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With the advancing technologies
for harnessing wind and powering
motor vehicles with hydrogen, we
can now see a future where farmers
and ranchers can supply not only
much of the country’s electricity, but
much of the hydrogen to fuel its fleet
of automobiles as well. For the first
time, the United States has the tech-
nology and resources to divorce itself
from Middle Eastern oil.

In addition to neglecting the po-
tential of wind, the Bush energy
strategy pays only lip service to cli-
mate stabilization. This is a high-
risk strategy. With business as usual,
the International Panel on Climate
Change recently projected a global
temperature rise during this century
of up to 6° Celsius (10° Fahrenheit).
If this rise occurs, the rest of the
world may hold the United States,
the leading CO: emitter, responsible.

What the United States needs
now is an energy plan for this cen-
tury, one that takes into account not
only recent technological advances
in wind power, fuel cells, and hydro-
gen generators, but also the need to
stabilize climate. Perhaps Congress
will bring the energy plan into the
twenty-first century and restore
U.S. leadership in the fast-changing
world energy economy.

IPCC

IPCC Intergovernmental Panel on Climate Change

IPCC
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