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IT IT and the Environment

IT The world of information technology is
one of the driving forces of the economy.
Even though the business is not character-
ized by the same dramatic growth rates as
before, it still represents the single largest
new industrial sector of the world economy.

The impact of IT on industry has been
described as an opportunity to provide
more “service” to a product, and thus offer
more product and value to the consumer,
while reducing the need for material. The
reduction of material intensity per unit of
product and service delivered has been the
main theme of the work of Prof. Dr. Ernst
von Weizsaecker (Factor 4) and the concept

IT of Natural Capitalism promoted by Amory
Lovins e.a. IT permits the monitoring of all
these products as they offer more service.

IT

Dr. Ernst von Weizsaecker

Dr. Amory Lovins
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Gunter Pauli

It has been widely described that by
renting a car, one can make the same care
available to more people. Thus converting a
product for a service, improves the envi-
ronmental performance of an economy.
Several companies have pursued this ave-
nue in an effort to control the adverse envi-
ronmental impact of their products. The
decision to lease color pigments, instead of
selling them, helped the chemical industry
maintain control over their secret color
agent components, while creating a
stronger bond with the customer. This is all
fine and well-debated elsewhere. There is
need to go beyond all this.

The most important impact on society
thanks to the integration of micro-
electronics, telecommunication and the
miniaturization of equipment, is that ser-
vices become transportable for the first
time in history. Services, which were very
much bound by the interpersonal relation
and the face-to-face contact, are now enter-
ing a complete new dimension of develop-
ment. Since the service industries repre-
sent the largest share of the gross domestic
product, there should be no doubt about the
profound changes our production and con-
sumption patterns will undergo in the dec-

ades to come.

X

This though means that we see more
and more services substituted by products,
or the distribution of services dependent on
the availability of systems that are driven
by the latest information technologies. So
when the largest part of the economy is
rapidly integrating IT, and substituting
something which was immaterial (a ser-
vice) for something which is intrinsically
material (IT), then we have to imagine the
impact on the environment from this inno-
vative perspective.
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Gunter Pauli

It is clear that products which are rich in
heavy metals, and inorganic materials, as
IT is, that we are reshaping the waste
streams of the future. Our recycling efforts
for paper and glass may have succeeded
somehow for paper and glass, but these re-
cycling concepts will remain totally ineffec-
tive for the new wastes that are emerging
alongside the IT industry.

.. Dol
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The core problem is not computers
themselves. The main problem will be the
“batteries” of the IT industry, i.e. the infor-
mation-carriers themselves. As we know,
household waste management is complex,
not because the large volumes, but because
some small components can ruin the whole.
One set of batteries in a compost heap, and
the compost heap is toxic. The same is true
for IT. A few shredded CDs and DVDs in
the incinerator and the air will be filled
with metal oxides and dioxins that was un-
heard of a few years ago. Now that for ex-
ample Blockbuster has decided that all
DVDs they rent, will be non-returnable
since these film carriers will self-destruct a
code after three uses, one can imagine what
is happening to this rental service it be-

comes toxic waste in the landfills and in-
cinerators of the major cities around the
world. The product intensity of the service
rises! A DVD is made of polycarbonates,
aluminum powder, gold dust, vinyl and
chromium dump.
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ICT ICT (Information & Communication Tech-
nology) : ITS PLUSES AND MINUSES

ICT Information and Communication ICT amounts to any product or system
Technology & that communicates, stores or processes in-
formation. Hence it has the capacity to af-
fect us at many points in our daily rounds.
Itis an increasingly powerful tool for many
purposes: it helps people to participate in
global markets, it improves the delivery of
basic services, and it enhances develop-
ment at levels from local to international.

According to a recent WWF (World Wide
Fund for Nature) report "Sustainability at
the Speed of Light", ICT has "the charac-
ICT teristic of a threshold technology, with the
potential to rapidly change the whole
structure of society and reshape the way we
organize our economy, in much the same
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Norman Myers

manner as did the internal combustion en-
gine in the last century. It will have a ma-
jor impact on how we live, work, and even
think."

All this applies primarily to the rich
countries. Fully 96% of Internet host com-
puters reside in the rich countries, even
though the rich comprise only 16% of the
world's population. There are more Inter-
net hosts in Finland than in all of Latin
America, and more in New York than in the
whole of Africa. But there is a big role for
ICT in developing countries too. Without
its many innovations, developing countries,
especially the poorest ones, will be left be-
hind. In myriad ways ICT helps to reduce
poverty, to promote health care, and to
spread education.

That is ICT's good news. How about the
downside news? Isn't ICT like those many
other technologies that have rebound d-
fects? After all, it is alleged, an individual
technology may be environmentally effi-
cient, but overall it can cost an enormous
amount of energy. Yet for ICT, the evi-
dence suggests otherwise.

ICT
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Norman Myers

ICT can cut energy intensity, being the
energy consumed per dollar or yen of GDP.
It underpins the "Internet economy" which
increases efficiency in every economic sec-
tor, and especially energy efficiency. In
fact the Internet economy can fundamen-
tally alter the economy/energy relationship,
enabling for faster economic growth while
slowing energy use. So great is ICT's im-
pact on energy saving that during the start
of the Internet era 1996-2000, the United
States' GDP growth averaged over 4.0% per
year, while energy demand grew by only
1.2% per year, making for a 50% drop in
just a five-year period. Of course, not all
these savings can be credited to the Inter-
net, but a good share can be so assigned.

Consider, for instance, the "intelligent
house" where most electricity components,
from the heating system to the refrigerator,
can communicate with each other and with
the outside world. According to the Ameri-
can energy expert Jeff Romm, it can opti-
mize energy use and thus help the inhabi-
tants to live in more sustainable fashion.
The house can feature a heating system
that is connected to the weather forecasting
system for optimum heating, and that,
jointly with other electrical appliances
within the house, can communicate with
the power company to lower energy ce-
mand when energy prices are high. Refrig-
erators can be programmed not only to keep
track of what food they contain, but to rec-
ommend a menu based on seasonal organic
food grown locally, thus reducing CO2
emissions.

Note too that the Internet is driving a
boom in home-based work, with further
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Norman Myers

benefits in energy saving. To cite Romm
again, U.S. "home offices" are likely to have
grown from 12 million in 1997 to 30 million
in 2002. A worker in a traditional small
office building with a per-person average of
300 square feet of space will probably con-
sume 6000 kWh a year, whereas his or her
home-based consumption would be around
1500 kWh. Suppose that from 1997 to
2007, the Internet leads to an additional
one million U.S. home offices each year.
Suppose too that half of these people are
Internet telecommuters and half are Inter-
net entrepreneurs, and that they avoid an
average 150 square feet and 300 square feet
of office space respectively. That will avoid
the need for more than two billion square
feet of office space by 2007 plus the need
for all the energy that space would consume
for lighting, heating and cooling.

Much the same applies to retail busi-
nesses in the United States. By 2007, en-
ergy savings through the Internet could
avoid the need for 1.5 billion square feet of
retail space, roughly 5% of the total, b-
gether with 1 billion square feet of ware-
houses, plus 2 billion square feet of com-
mercial office space. This is equivalent to
over 400 medium-sized skyscrapers.

There is still more good energy news
from ICT. The Internet can reduce the en-
ergy intensity of transportation in four
principal ways. It can replace travel com-
muting by telecommuting. It can replacing
shopping with teleshopping. It can replace
air travel with teleconferencing. It can en-
able digital transmission  or e-
materialization of goods that are now
shipped by lorry, train and plane (notably
printed materials). When a citizen makes a
30-kilometre round-trip to purchase two



1,500
0.1

10

ICT

ICT

ICT

30

ICT

1,000

Norman Myers

two- kilogramme products at the shopping
mall, he or she consumes about one gallon
of petrol. Transporting those same pack-
ages 1500 kilometres by lorry consumes
only 0.1 of a gallon, and much less if by
train. Moreover, when a worker spends one
minute in traveling to work, he or she uses
an average of ten times as much energy as a
minute spent in office buildings or at home.

Of course, not everything is rosy in an
ICT world. Computers can be specially
"dirty"” things to make, as are most other
ICT products. More than half of all manu-
facturing operations make intensive use of
acids, solvents and toxic gases among other
highly polluting materials. True, ICT tech-
nologies are not particularly polluting dur-
ing their working life, but there is a further
sizeable problem with their disposal. "E-
waste", as it is known, contains more than
1000 chemical compounds, making it one of
the most polluting industrial products in
the world. Hazardous substances found in
e-waste include cadmium, copper, lead, be-
ryllium, and brominated flame retardants.

E-waste comprises all discarded elec-
tronic appliances such as computers, fax
machines, photocopiers, telephones, video-
cameras, and television sets. In fact e
waste has become the fastest growing kind
of waste in the world, due to both the recent
surging growth of the electronics industry
and to the built-in obsolescence of many
products.

As Romm has documented, more than
tens of millions computers become obsolete
in the United States every year. In 2002,
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80 almost 13 million computers will end up in
1,000 U.S. recycling plants, with 80% being ex-
ported to Asia. This means that over 10
million units will end up in China, India
and other Asian countries. The United
States is the only industrialized country
that has not signed the 1989 international
treaty known as the Basel Convention,
which in 1994 was amended to prohibit the
export of all hazardous waste from indus-
trialized to emerging countries.

1989

1994

Basel Convention

1980 UNEP
1989 3 22 922 5
5
The Basel
Convention on the Control of Transboundary Movements of Hazardous Wastes and their Dis-
posal The Secretariat of Basel Convention UNEP
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Energy and Sustainability

The great challenge of our time is to
create sustainable communities, designed
in such a manner that their ways of life,
businesses, economies, physical structures,
and technologies do not interfere with na-
ture's inherent ability to sustain life. The
first step in this endeavor must be to be-
come “ecologically literate,” i.e., to under-
stand the principles of organization that
ecosystems have evolved to sustain the web
of life. The second step is to apply our eco-
logical knowledge to the fundamental re-
design of our technologies and social insti-
tutions, so as to bridge the current gap be-
tween human design and the ecologically
sustainable systems of nature.

In recent years, there has been a dra-
matic rise in ecologically oriented design
practices and projects, all of which are now
well documented (see my review in The
Bridge, December 2001). One of the most
exciting and innovative areas of new eco-
logical design is the energy field.
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In a sustainable society, all human ac-
tivities and industrial processes must be
fueled by solar energy like the processes in
nature’s ecosystems. Because of the critical
role of carbon in global climate change, it is
evident that fossil fuels are unsustainable
in the long run. Hence, the shift to a sus-
tainable society centrally includes a shift
from fossil fuels to solar power.

Indeed, solar energy is the energy sector
that has seen the fastest growth over the
past decade, as Lester Brown and others
have recently documented. Wind generat-
ing capacity, in particular, increased by an
astonishing 31% in 2001. The total capac-
ity from wind is now 23,000 megawatts
worldwide, enough to meet the residential
electricity needs of some 23 million people.
Over the next decade, Europe alone plans
to add about three times that amount, and
even with this dramatic growth, the devel-
opment of wind power is only at the begin-
ning.

~ 2

Any realistic solar energy program will
have to come up with enough liquid fuel to
operate our airplanes, buses, cars, and
trucks. Until recently, this has been the
Achilles heel of all renewable-energy sce-
narios. During the last few years, however,
this problem found a spectacular solution
with the development of efficient hydrogen
fuel cells that promise to inaugurate a new
era in energy production — the “hydrogen
economy.”

hydrogen economy
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A fuel cell is an electrochemical device
that combines hydrogen with oxygen to
produce electricity and water — and noth-
ing else! This makes hydrogen the ultimate
clean fuel. Several companies around the
world are now racing to be the first to com-
mercially produce residential fuel cell sys-
tems.

In the meantime, Iceland has launched a
multi-million-dollar venture to create the
world’s first hydrogen economy. To do so,
Iceland will use its vast geothermal and
hydroelectric resources to produce hydro-
gen from sea water, to be used first in buses
and then in passenger cars and fishing ves-
sels. The goal set by the government is to
complete the transition to hydrogen be-

2030 2040 tween 2030 and 2040.

In October 2002, the European Union
200210 BV 20 2400 committed itself to spending over 2 billion
5 euros over the next 5 years for research into
sustainable energy projects with the cen-
EU 2010 tral focus on hydrogen fuel cells. The EU
12 has set a goal of obtaining 12% of its elec-

tricity from renewable sources by 2010.
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At present, natural gas is the most com-
mon source of hydrogen, but separation
from water with the help of renewable en-
ergy sources (especially wind power) will be
the most economical and cleanest method
in the long run. When that happens, we will
have created a truly sustainable system of
energy generation, using solar energy to
split water into hydrogen and oxygen, pro-
ducing electricity from hydrogen, and end-
ing up again with water.

As Jeremy Rifkin explains in his recent
book, The Hydrogen Economy, we are now
at the beginning of a historic transition
from the petroleum age to the hydrogen
age. Rifkin bases this statement on three
observations about the petroleum economy.

(1) The emissions from burning oil already
have a devastating impact on the environ-
ment in terms of air pollution and climate
change, which will increase with increasing
energy consumption.

(2) Global oil production will peak within
the next two or three decades, and from
then on the price of oil will steadily rise.

(3) The last remaining oil reserves will be
concentrated in the Middle East, which is
politically and socially the most unstable
region in the world.

Oil from the Persian Gulf will become
uncompetitive with other energy sources as
soon as people realize the high military
costs of protecting its steady flow. In the
United States, the military costs of protect-
ing each barrel of oil have already been

16
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higher than the cost of the oil during the
past 10 years, and with the new policies of
the Bush Administration these costs will

3 continue to increase. Taken together, the
three aspects of the economics of oil make it
clear that oil will eventually become un-
competitive, compared to hydrogen, and
thus no longer worth extracting.

The transition to the hydrogen economy
will have profound social and political con-
sequences, as countries gradually will be-
come independent of imported oil. This will
fundamentally change U.S. foreign and
military policies, especially in the Middle
East, which are currently driven by the
perception of oil as a "strategic resource."
The realization by the U.S. government of
the fallacy of this perception will dramati-
cally increase world security.

The hydrogen economy will be even
more important in the developing world
where lack of access to energy, especially
electricity, is a key factor in perpetuating
poverty. Villages around the world will be
able to install renewable energy technolo-
gies — photovoltaic, wind, or biomass — to
produce hydrogen from water and store it
for subsequent use in fuel cells. The goal
ought to be to provide stationary fuel cells
for every neighborhood and village in the
developing world. Fulfilling the energy
needs of the developing world with renew-
able resources and hydrogen will be the
only way to lift billions of people out of pov-
erty.
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The technological and political details of
the transition to hydrogen are still unclear,
but we should realize that evolutionary
changes of this magnitude cannot be pre-
vented by short-term political activities.

WPC EXPO 2002



Elisabet Sahtouris

http://www.sahtouris.com

Thoughts on Two of My Heroes

We are members of a vast cosmic orchestra,
in which each living instrument is essential
to the complimentary and harmonious play-
ing of the whole.

—J. Allen Boone

There are many heroic figures who have
contributed extraordinary insights and ad-
vances to our still growing understanding
of ecological sustainability. Rachel Carson,
John Muir, David Brower, Donella Mead-
OWS, Jacques-lves  Cousteau, Fritz
Schumacher and so many more have all
contributed to my own understanding.
What sets all of them apart from other sci-
entists is their courage to swim upstream
against prevailing theories and models,
when their own research results require
that. | will single out for this column two of
my greatest heroes, both of whom became
experts in swimming upstream.

Let me tell you first about James Love-
lock, an English atmospheric scientist, epi-
demiologist and engineer who was the first
western scientist in my generation to argue
that Earth is a living planet. Others had
done so earlier, even from ancient times,
but Lovelock’s “Gaia Hypothesis” was he-
retical in our own day, because of western
science’s firm conviction that all Nature —
from Cosmic phenomena to our local



EarthDance: Living Systems in Evolu-
tion

Elisabet Sahtouris

planet — are non-living. Despite the con-
tinuing difficulties of showing how life can
come from non-life and intelligence from
non-intelligence, this dogma prevails
among scientists except for Lovelock, his
scientific partner the cell biologist Lynn
Margulis and their followers.

Dr. James E. Lovelock

I met Jim myself when he visited me in
Greece, as | was writing the first edition of
my own book EarthDance: Living Systems
in Evolution. My admiration for him grew
daily, as we walked in the woods on my
Greek island and dialogued about evolu-
tion, ecology and the future of humanity.
What | loved especially about Jim was that
he was so humble and free of ego — so
avowedly in love with Nature — and that
he had shown it was possible to do good
scientific research on a planetary scale,
single-handedly, without big grants or an
expensively equipped laboratory.

On a modest family budget, in his small
home laboratory, Jim had invented his own
equipment, the nuclear capture device,
which quickly revolutionized all ecological

1919

1990

Dr. James E. Lovelock
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measurements of trace elements and com-
pounds in water, air and soil, as well as be-
ing extremely useful in the field of medi-
cine. He took his device and hitchhiked (at
no expense) by ship all the way to the Ant-
arctic, taking measurements of ocean and
atmosphere from shipboard to confirm his
planetary theories on the physiology of the
living Earth he called Gaia, after the origi-
nal Greek Earth goddess. When you con-
sider the enormous implications of this re-
search for our understanding of planet
Earth and for our whole human future, it is
clear that Jim Lovelock is a most extraor-
dinary scientist!

Before long, | had been invited to a s-
ries of international scientific Gaia Sympo-
sia sponsored by Edward Goldsmith’s The
Ecologist magazine and held near Jim’s
home in Cornwall. Around his home, he
and his son had planted 20,000 trees by

2 hand, causing long dried up streams to flow
again and lost populations of birds, foxes,
rabbits and other creatures to re-inhabit
the newly reforested area. Jim truly prac-
ticed living in harmony within Nature, giv-
ing back for everything taken, even giving
back far more than his very modest lifestyle
required. Now the author of half a dozen
books, including Gaia and The Ages of
Gaia, he has transformed our relationship
with our planet by showing us that we are
not humans living in the midst of exploit-
able, resource-rich “environments” on the
surface of a lifeless rocky ball in space, but
that we are an integral part of a living
planet, and must come into balance and
harmony with all other species, if we are to
survive and thrive.

The second hero | want to tell about is
even more unusual. J. Allen Boone was not
a scientist, but a 1920s Hollywood film pro-
ducer (friends with the stars of that age,
such as Douglas Fairbanks Sr. and his wife
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Mary Pickford), as well as an international
newspaper journalist for the Washington
Post. His true work, of developing a life
philosophy, however, appears in his four
books, only one of which became well
known and continues to appear in new edi-
tions. This book, Kinship With All Life,
Kinship which I love giving away, especially to chil-
With ALl Life dren at around age 11 or 12, begins with
11? 12 the story of his relationship with Strong-
heart, Hollywood’s first dog movie star, well
before Rin Tin Tin and Lassie.

- Rin Tin Tin Lassy

For six weeks, Boone was exclusive
companion to this very valuable German
shepherd dog, while its trainer, Boone’s
friend Larry Trimble, was on leave.
Quickly recognizing the dog’s uncanny in-
telligence, creativity, talents, abilities and
loving loyalty, Boone began to appreciate
and list Strongheart’'s seemingly endless
fine qualities, and then to systematically
undo every socially conditioned feeling he
had of superiority to this noble creature.
Eventually, he decided to let the dog deter-
mine everything they did day and night,
following its lead like the humble pupil of a
revered guru.

One day, sitting silently together on a
high bluff overlooking the Pacific, after
weeks in this new relationship, Boone was
able to build “a horizontal mental bridge” to
Strongheart. To his utter amazement, they
were suddenly able to dialogue silently on
everything from specific questions and an-
swers to the deepest philosophic matters.
As Boone put it, they were not communi-
cating as man and dog in conversation, but
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rather, “we were being communicated
through by the Mind of the Universe...
Thus, I came to know that it moves through
everything everywhere in a ceaseless flow
of harmonious kinship.”

Boone is extremely rare in western cul-
ture for having broken through the barriers
to such deep dialogue, though it is our hu-
man birthright and is commonplace in
those indigenous cultures that still have
elders to teach it. The book Amazon
Beaming (out of print but second hand cop-
ies findable online, as are Boone’s other
three books) tells the story of National
Geographic photographer Loren Mclintyre,
learning this telepathic communication in
the Amazon. | myself went into the Ama-
zon years ago, still very naive, and asked an
Indian guide to teach me to talk with plants
and animals. He looked at me in disgust
and said, “Oh, shut up, Elisabet, and listen.
This rainforest has been in conversation
from the time it first existed; your job is not
to initiate it but to hear it!”

Boone tried his new ability With“Fnany
other wild species, including a very funny
housefly he named Freddy. But above all,
through these experiences, he developed
the finest philosophy of life | have ever en-
countered—a philosophy of life learned
from life itself, from the living cosmos, from
the amazing species of our own living
planet.

Lovelock’s work, at first discounted as
scientific heresy, is now becoming accepted
as a better model of Earth than our previ-
ous ones. Boone’s work is still not known to
more than a handful of scientists, and if it
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were better known, it would still be consid-
ered with great skepticism or outright dis-
counted. But he has inspired me deeply,
and I am convinced that neither my body’s
hundred trillion cells, nor the uncounted
individual organisms of my ecosystem,
could survive if they were not in deep and
perfect communication — or communion —
with each other.

In Japanese, | believe this deep com-
munion of Nature with Itself is KotoTama—
— word spirit, which I have found variously
described as the language of mountains and
other aspects of Nature, as the sacred
power or spirit dwelling in the words of the
traditional Japanese language, and as the
words of the gods themselves. Many in-
digenous cultures understand their spoken
languages to have been given by Nature/
Spirit/God(s), reflecting their deeper com-
munion. Vedic (Sanskrit) and Hebrew tra-
ditions trace their languages to cosmic
sound origins.

In short, there is very deep and world-
wide cultural understanding of Nature’s
sacredness, consciousness, intelligence, in-
terconnectedness and communion that has
been lost to western science, but must be
restored to science, if we are to reestablish
our own harmonious presence within the
Cosmos and our Earth. Lovelock and
Boone were certainly instrumental in
bringing me to this understanding as an
evolution biologist, and | hope they will in-
form and inspire many more!
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