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Redesigning the Materials Economy

In nature, one-way linear flows do not
long survive. Nor, by extension, can they
long survive in the human economy that is
a part of the earth’s ecosystem. The chal-
lenge is to redesign the materials economy
so that it is compatible with the ecosys-
tem. This initiative has several compo-
nents. It includes designing products so
that they can be easily disassembled and
recycled, redesigning industrial processes
to eliminate waste generation, banning
the use of throw-away beverage contain-
ers, using government purchases to ex-
pand the market for recycled materials,
banning gold mining or a least its use of
cyanide solution and mercury, adopting a
landfill tax, and eliminating subsidies for
environmentally destructive activities.
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Some countries are adopting these
measures. Germany and recently Japan
have begun to require that products such
as automobiles, household appliances, and
office equipment be designed so that they
can be easily disassembled and recycled.
In May of 2001, the Japanese Diet enacted
a tough appliance recycling law, one that
prohibits discarding household appliances,
such as washing machines, televisions, or
air conditioners. With consumers bearing
the cost of disassembling appliances in the
form of a disposal fee to recycling firms,
which can come to ¥4,600 for a refrigera-
tor or ¥2,400 for a washing machine, the
pressure to design appliances so they can
be more easily and cheaply disassembled
is strong.

With computers becoming obsolete often
within a couple of years as technology ad-
vances, the need to be able to quickly disas-
semble and recycle computers is a para-
mount challenge in building an eco-economy.

Another policy initiative that can
greatly reduce materials use is the ban-
ning of one-way beverage containers,
something that Denmark and Finland
have both done. Denmark, for example,
banned one-way soft drink containers in
1977 and beer containers in 1981.
Canada’s Prince Edward Island has
adopted a similar ban on one-way con-
tainers. The result in all three cases has
been dramatically reduced flows of gar-
bage to landfills.
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The environmental costs of beverage
containers vary widely. A refillable glass
bottle required less than one fifth as much
energy as a recycled aluminum, and they
are recycled, then they must be trans-
ported to a factory where they can be
melted down and refashioned into con-
tainers and transported back to the bot-
tling plant or brewery.

Another area of potential reduction in
materials use is the transportation sector.
As cities redesign urban transport system
to better achieve social goals of increased
individual mobility, clean air, less traffic
congestion and frustration, and more op-
portunities for exercise, the use of car will
decline accordingly.

Even more fundamental than the de-
sign of products is the redesign of manu-
facturing process to eliminate the dis-
charge of pollutants entirely. Many of
today’s manufacturing processes evolved
at a time when the economy was much
smaller and when the volume of pollutants
did not threaten to overwhelm the ecosys-
tem. More and more companies are now
realizing that this cannot continue and
some, such as Dupont, have adopted zero
emissions as a goal.

70



Lester R. Brown

Another way to reduce waste is to sys-
tematically cluster factories so that the
waste from one process can be used as the
raw materials for another. NEC, the
large Japanese electronics firm, is one of
the first multinationals to adopt this ap-
proach for its various production facilities.
In effect, industrial parks are being de-
signed by corporations and by govern-
ments specifically to combine factories
that have usable waste products. Now in
industry, as in nature, one firm’s waste
becomes another’s sustenance.

Market incentives to recycle can be
generated by government procurement
policies. For example, when the Clinton
administration issued an Executive Order
in 1993 requiring that all paper purchased
for government agencies contain 20 per-
cent or more post-consumer waste by 1995
(increasing to 25 percent by 2000), it cre-
ated a strong incentive for paper manu-
facturers to incorporate wastepaper in
their manufacturing process. Since the U.
S. Government is the world’s largest paper
buyer, this provided a burgeoning market
for recycled paper.

NEC
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A  number of state governments
achieved a similar goal by setting mini-
mum recycled content standards for news-
print, reports John Young. He notes that
the number of newsprint recycling plants
in North America increased from 9 in 1988
to 29 in 1994. This created a market for
recycled newspapers, converting them
from an economic liability into an asset,
something that could be sold.

Dematerialization of the economy is fa-
cilitated by new technologies that are less
material-dependent. Cellular phones,
which rely on widely dispersed towers or
on satellites for signal transmission, ac-
count for most of the growth in telephone
use in developing countries. These na-
tions will not need to invest in millions of
miles of copper wires, as the industrial
countries did. As recently as 1990, cellular
phones were rare. But in 1996, cellular
phone sales of 51 million overtook the 47
million new phones linked by wire. By
1999, cellular phone sales at 172 million
nearly tripled the 63 million sales of fixed-
line phones.  There were 491 million cell
phones in use by then, compared with 907
million traditional ones. By 2005, the
number of cellular phones in use will
probably exceed the number of telephones
linked by wire.

John Young
2000
EPR 21

1996

Materials Efficiency Project
EXPO2000

http://www.informinc.org/eprbook.htm
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The new technology has arrived on the
scene just in time for developing countries,
such as China and India, which have few
of the traditional linked telephones.
Within just a few years, China has over-
taken Japan in the number of cellular
phone subscribers, trailing only the
United States. We can now look forward
to a world population linked by a phone
network that does not require millions of
tons of copper wire.

Efforts to reduce materials use to date
have been rather modest, consisting
largely of recycling programs. In 1992, a
group called the Factor 10 Institute was
organized in France under the leadership
of Friedrich Schmidt-Bleek. Its goal is to
increase resource productivity by a factor
of 10, which they believe is well within the
reach of existing technology and manage-
ment, given the appropriate policy incen-
tives. They recognize that increasing re-
source productivity by 10-fold — that is,
reducing materials use by 90 percent —
would “constitute a radical change from
the traditional assumption that a healthy
economy is one that uses increasing
amounts of energy, materials, and fe-
sources to produce more goods, more jobs,
and more income.” Some reductions could
be even greater; for example, replacing
automobiles with bicycles to increase mo-
bility in congested cities could lower ma-
terials use by more than 90 percent.

the number of cellular phone subscribers in China
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Although relatively little attention is
paid to the building construction industry, it
is a leading user of material, including steel
and cement. Simple measures like increas-
ing the longevity of buildings can greatly
reduce the use of theses materials and of
the energy used in their manufacture.

The brief review of gold mining in this
chapter raises questions about whether
the social benefits of gold mining exceed
the ecological costs. Some 85 percent of all
the gold mined each year is used to pro-
duce jewelry that is worn as a status sym-
bol, often a way of displaying wealth by a
tiny minority of the world'’s people.

Turkish environmentalist Birsel
Lempke, a recipient of the Right Liveli-
hood Award (often called the alternative
Nobel Prize), also questions the future of
gold mining.

gold mining
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400km
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As analyses provide more information on
the ecological costs of gold mining, they
raise serious doubts as to whether it is
worth turning large areas into what
Lempke calls “a lunar landscape.” She in-
dicates she is not against gold per se, but
against the deadly chemicals, such as cya-
nide and mercury, that are released into the
earth’s ecosystem in processing the gold ore.

If the costs to society of gold mining
outweigh the benefits, then the question is
how best to phase out gold mining. One
way would be to put a tax on gold that
would reflect the environmental costs to
society, including the landscape disruption
of processing over 700 million tons of ore
annually, plus the cost to society of mer-
cury and cyanide pollution. Such a tax
would likely raise the price of gold several
times. Another approach would be to sim-
ply negotiate an international ban on the
use of cyanide and mercury in gold mining,
much as the international community has
recently banned use of a dozen toxic
chemicals. Either policy approach could
be used. Regardless of which one pre-
vails, both current and future generations
would be the beneficiaries.

Another industry whose value to soci-
ety is being questioned by the environ-
mental community is the bottled water in-
dustry. The World Wide Fund for Nature
(WWF), an organization with 5.2 million
members, released a study in April 2001
urging consumers to forgo bottled water,
observing that it was no safer or healthier
than tap water, even though it can cost
1,000 times as much.

WWF
1961
90
WWF

World Wide Fund for Nature

WWF

http://www.wwf.or.jp
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WWEF notes that in the United States
and Europe there are more standards
regulating tap water quality than that of
bottled water. Although clever marketing
in industrial countries has convinced
many consumers that bottled water is
healthier, the WWF study could not find
any support for this claim. For those liv-
ing where water is unsafe, as in some
Third World cities, it is far cheaper to boil
or filter water than to buy it in bottles.

Phasing out the use of bottled water
would eliminate the need for the fleets of
trucks that hail the water and distribute
it. This in turn would reduce the materi-
als needed to manufacture the truck as
well as the traffic congestion, air pollution,
and rising carbon dioxide levels associated
with their operation.

One of the most environmentally pro-
ductive policy initiatives would be to
eliminate subsidies that encourage the use
of raw materials. Nowhere are these
greater than in the electricity sector. In
France, for example, the state-owned alu-
minum company gets electricity at the
heavily subsidized rate of 1.5 cents per
kilowatt-hour, while other industries pay
6 cents and residential users pay close to
12 cents. In Canada, the government of
Quebec also offers the aluminum industry
electricity at 1.5 cents per kilowatt-hour.
Without this huge subsidy, the industry
probably could not profitably manufacture
non-refillable beverage containers. This
subsidy to aluminum indirectly subsidizes
transportation, including both airlines
and automobiles, thus encouraging travel,
an energy-intensive activity.

12
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The most pervasive policy initiative to
dematerialize the economy is the proposed
tax on the burning of fossil fuels, a tax that
would reflect the full cost to society of
mining coal and pumping oil, of the air
pollution associated with their use, and of
climate disruption. A carbon emission tax
will lead to a more realistic price for en-
ergy, one that will permeate the energy-
intensive materials economy and reduce
materials use.

The challenge in building an eco-
economy materials sector is to ensure that
the market is sending honest signals. In
the words of Ernst von Weizécker, an en-
vironmentalist and leader in the German
Bundestag, “The challenge is to get the
market to tell the ecological truth.” To
help the market to tell the truth, for ex-
ample, we need not only a carbon tax, but
also a landfill tax so that those generating
the garbage pay the full cost of getting rid
of it and of managing the landfill and its
potentially toxic waste flows in perpetuity.

Ernst von Weizsacker

http://www.oekoeffizienz.de
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The Ecodesign Revolution

20 The past two decades have brought not
only widespread recognition of our global
environmental crisis, but also a number of
novel concepts, ideas, tools, and technolo-
gies that offer realistic hope for overcom-
ing the crisis. Indeed, the implementation
of the many ingenious solutions that are
now available is no longer a conceptual,
nor a technical problem, but rather a
problem of political will.

In recent years, there has been a dra-
matic rise of ecologically oriented design
practices, all of which are now well docu-
mented. The recently published book
Natural Capitalism by Paul Hawken and
Amory and Hunter Lovins provides com-
prehensive overall documentation of the
growing ecodesign revolution, and the
Lovinses’ Rocky Mountain Institute
(www.rmi.org ) serves as a clearinghouse
for up-to-date information on a wide vari-
ety of ecodesign projects.

2001 10
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Design, in the broadest sense, consists
in shaping flows of energy and materials
for human purposes. Ecodesign is a design
process in which our human purposes are
carefully meshed with the larger patterns
and flows of the natural world. In other
words the ecodesign principles reflect the
principles of organization that nature has
evolved to sustain the web of life.

The first principle of ecodesign is the
principle “waste equals food.” It means
that all the products and materials manu-
factured by industry, as well as the wastes
generated in the manufacturing processes,
must eventually provide nourishment for
something new. A sustainable business
organization is embedded in an "ecology of
organizations,” in which the waste of any
one organization is a resource for another.
In such a sustainable industrial system,
the total outflow of each organization —
its products and wastes— is perceived and
treated as resources cycling through the
system.

Paul Hawken

http://www.rmi.org

Amory and Hunter Lovins

Rocky Mountain Institute
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Such ecological clusters of industries
have been initiated in many parts of the
world by the international organization
"Zero Emissions Research Initiative
(ZERI)," founded by Gunter Pauli in the
early 1990s. Taking nature as its model
and mentor, ZERI strives to eliminate the
very idea of waste. ZERI’s ecological clus-
ters are designed to operate in an envi-
ronment free of toxic wastes and pollution.
Thus the principle “waste equals food”
points to the ultimate solution of some of
our major environmental problems. Over
the past ten years, ZERI has initiated
some 50 projects around the world, and it
operates 25 project centers on five conti-
nents (see www.zeri.org ).

Another principle of ecodesign is the
shift from a product-oriented economy to a
"service-and-flow" economy. From an eco-
logical perspective, it makes no sense to
own products and then throw them away
at the end of their useful life. It makes
much more sense to buy their service, i.e.
to lease or rent them. Ownership is re-
tained by the manufacturer, and when we
have finished using the product the
manufacturer will take it back, break it
down into its basic components and use
those in the assembly of new products or
sell them to other businesses. In such an
economy, industrial raw materials and
technical components cycle continually
between manufacturers and users, as they
will between different industries.

ZERI

(UNDP)
NGO
http://www.zeri.org

Zero Emissions Research Initiative
1996
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The pioneers of the new service-and-flow
economy include Canon in Japan, Fiat in
Italy, and Interface, a large carpet manu-
facturer, in the United States.

The transition to a sustainable 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. The use of
photovoltaic cells increased by about 17
percent a year in the 1990s, and wind
power grew even more spectacularly by
about 24 percent a year. The recent n-
vention of solar roofing tiles in Japan
promises to lead to a further boost of
photovoltaic electricity.

10
1990 17%
24%
Canon

1937
http://www.canon.co.jp

Fiat
1899
http://www.fiat.com

Interface

http://www.ifsia.com

solar power
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until recently, liquid fuel has been the
Achilles heel of all renewable-energy sce-
narios. During the last few years, how-
ever, this problem found a spectacular so-
lution with the development of efficient
hydrogen fuel cells that promise to inau-
gurate a new era in energy production —
the “hydrogen economy” (see Seth Dunn,
“Hydrogen Futures,” Worldwatch Paper
157, August 2001). A fuel cell is an elec-
trochemical device that combines hydro-
gen with oxygen to produce electricity and
water — and nothing else! This makes
hydrogen the ultimate clean fuel.

While several companies around the
world are racing to be the first to commer-
cially produce residential fuel cell systems,
Iceland has launched a million-dollar ven-
ture to create the world’s first hydrogen
economy. To do so, Iceland will use its
vast geothermal and hydroelectric re-
sources to produce hydrogen from sea wa-
ter, to be used first in buses and then in
passenger cars and fishing vessels. The
goal set by the government is to complete
the transition to hydrogen between 2030
and 2040.

Iceland
1999 4

http://www.newenergy.is
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At present, natural gas is the most
common source of hydrogen, but separa-
tion from water with the help of renewable
energy sources (especially solar electricity
and wind power) will be the most eco-
nomical and cleanest method in the long
run. When that happens, we will have
created a truly sustainable system of en-
ergy generation.

The redesign of automobiles may be the
ecodesign branch with the most far-
reaching industrial consequences. It n-
volves design ideas so radical that they
will not only change today’s automobile
industry beyond recognition but may have
equally sweeping effects on the associated
oil, steel, and electricity industries.
Amory Lovins and his colleagues at the
Rocky Mountain Institute have synthe-
sized these ideas into a conceptual design
they call the “hypercar,” which combines
three key elements. Hypercars are ul-
tralight, weighing 2-3 times less than steel
cars; they display high aerodynamic effi-
ciency, moving along the road several
times more easily; and they are propelled
by a “hybrid-electric” drive, which com-
bines an electric motor with fuel that pro-
duces the electricity for the motor on
board.

natural gas

CO2 NOx SO2

19
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When these three elements are inte-
grated into a single design, they save at
least 70-80 percent of the fuel used by
standard cars, while also making the car
safer and more comfortable. In a hyper-
car, the standard metal auto body is re-
placed by a body made of strong carbon
fibers embedded in special moldable plas-
tics. The resulting ultralight body cuts the
car’'s weight in half. In addition, simple
streamlining details can reduce air resis-
tance by 40-60 percent. Together, these
innovations can reduce the power needed
to move the car and its passengers by 50
percent or more.

Hybrid cars can use gasoline or a vari-
ety of cleaner options. The cleanest, most
efficient, and most elegant way is to use
hydrogen in a fuel cell. Such an automo-
bile not only operates silently and without
any pollution, but also becomes, in effect, a
small power plant on wheels. When the
car is not used — in other words, most of
the time — the electricity produced by its
fuel cell could be sent into the electric grid
and the owner could automatically be
credited for it. Amory Lovins estimates
that such an arrangement would soon put
all coal and nuclear power plants out of
business, and that a full U.S. fleet of hy-
drogen-powered hypercars would save all
the oil OPEC now sells and reduce
America’s COz emissions by two thirds.

hybrid car

America’s CO, emissions

12.7%

CO: 1998
5.1% 3.9
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Toyota and Honda were the first to of-
fer hybrid cars. Similar cars, achieving
fuel efficiencies of 72-80 miles per gallon
(mpg), were tested by General Motors,
Ford, and Daimler Chrysler, and are now
heading for production. In the meantime,
Volkswagen is selling a 78-mpg model in
Europe and plans to put a 235-mpg (!)
model on the American market in 2003. In
addition, fuel-cell cars are slated for pro-
duction in 2003-05 by eight major auto-
makers.

Since the car industry is the world’s
largest industry, the hypercar revolution
will have a profound impact on industry as
a whole. The dramatic shifts from steel to
carbon fibers and from gasoline to hydro-
gen will ultimately replace today’s steel,
petroleum, and related industries by radi-
cally different types of environmentally
benign and sustainable industries.

As the transition to the hydrogen econ-
omy progresses, energy efficiency will out-
pace oil production so quickly that even
cheap oil will become uncompetitive and
thus no longer worth extracting. As
Amory and Hunter Lovins point out, the
Stone Age did not end because people ran
out of stones. Likewise, the Petroleum
Age will not end because we will run out of
petroleum. It will end because we have
developed superior technologies.

Volkswagen
30

2.99
http://www.vw.com
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Ecodesign

In the face of our huge environmental
problems, there are many positive fe-
sponses available. So instead of com-
plaining about the failings of the world,
let's look at the many "good news" items of
what is becoming known as Industrial
Ecology and its eco-technologies.

Consider first the profits of such eco-
technologies. Bristol-Myers Squibb claims
that the economic benefits of pollution
prevention exceed costs four-fold. Xerox
Corporation now takes back used na-
chines from customers in order to scav-
enge them for parts; the corporation recy-
cles more than one million parts a year,
saving at least $100 million and reducing
land-fill waste by over 1000 tonnes.

Bristol-Myers Squibb

http://www.bms.com
Xerox Corporation

92,500

1906 2000

http://www.xerox.com
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Much the same applies to energy conser-
vation. The Energy Star Program in the
United States sets efficiency standards
that enable televisions and videos to re-
duce by 75 percent the energy used in
standby mode, which currently costs
Americans more than $1 billion a year.

Much can be done through eco-
technologies for energy efficiency, materi-
als recycling, pollution controls, waste
management, closed-loop manufacturing,
and zero-emissions industry. Such tech-
nologies are urgently needed. Industrial
societies are absurdly wasteful. An aver-
age of 100 tonnes of non-renewable mate-
rials are effectively consumed, whether
directly or indirectly, by each person every
year, or some 40 times more than in poor
countries. To build just a catalytic con-
verter for a car requires almost 3 tonnes of
non-renewable materials, while a personal
computer takes 8-14 tonnes. Over 90 per-
cent of the materials and resources har-
vested or displaced in nature are wasted
on their way to producing food, machines,
vehicles, infrastructure and the like. In
the United States, a mere 1% of the mate-
rials flow ends up in products that are still
in use six months after sale, the rest being
junked.

Energy Star Program

EPA

http://www.energystar.gov

1992

Maoney Isn't All You're Saving
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Fortunately the energy field illustrates
the many techno-breakthroughs available,
notably in the form of clean and renewable
sources of energy. A cornerstone of a
"beyond fossil fuels" economy lies with wind
power, growing at a whopping 25% per year.
The cost of wind-generated electricity has
fallen by more than two-thirds over the past
decade, until in many regions it is now
lower than that of new fossil-fuel plants.

Indeed wind power may soon rank as the
cheapest large-scale energy source world-
wide, even though today it generates less
than 1% of electricity. Since 1990 more
than 15,000 turbines have been installed
across Europe, with 2500 added in 2000
alone. Denmark generates 15 percent of its
electricity through wind power, and aims to
make it 50 percent by 2030. The greatest
potential probably lies in the American
Great Plains, where a wind turbine occupy-
ing one tenth of a hectare can produce
$100,000 worth of electricity per year and
earn the farmer $2000 in royalties. In lowa
certain farmers now earn far more per hec-
tare by "harvesting" wind power instead of
corn. Among developing countries India is
the leader for wind power, with over 1000
megawatts of generating capacity installed.
The country aims by 2012 to provide 10% of
its electricity from renewables.

Also becoming prominent is solar power,
with global output of solar cells soaring by
43% in 2000 and now over 500% greater
than in 1990. This contrasts with oil and
natural gas output, which has increased by
only 2% during the 1990s, while coal output
has not increased at all. South Africa plans
solar electrification for 350,000 homes in
rural areas.

24
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Good news for business: the market-
place value of clean and renewables over-
all — not only wind power and solar en-
ergy but wave and tidal power, fuel cells
and micro turbines — could well grow by
28% annually, from just under $7 billion in
2000 to $82 billion by 2010.

But the most productive way for us to
meet our energy needs is by making better
use of what we have. A small example of
efficiency technologies lies with the com-
pact fluorescent light bulb, which uses less
than one quarter as much electricity as a
traditional incandescent bulb. Production
has soared almost ten-fold since 1988, and
the 1.3 billion bulbs now in use worldwide
have cut electricity demand by the
equivalent output of 28 coal-fired power
plants, thus reducing carbon dioxide
emissions among other forms of pollution.

The United States has been saving
$150-200 billion worth of energy per year
compared with 1973 and its oil price hike,
yet it is still wasting upwards of $300 bil-
lion a year, a total that is climbing stead-
ily. Fortunately its Energy Star program
sets an energy efficiency standard met by
two thirds of computers and monitor and
by all laser printers.

compact fluorescent light bulb
6
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Japan is two or even three times
3 (depending on the sector) as energy effi-
cient as the United States. It could still do
far better — and thus save mountains of
money for its economy.

There is also much scope to encourage
efficiency by taxes and legal regulation.
In Germany, the anti-packaging project
has caused a 17% reduction; its Blue Angel
Eco-Label has been awarded to almost
1000 manufacturers for 4,100 products in
76 categories. In Britain, the Sustainable
Timber Buyers Group has 80 members
ranging from general shops to "do it your-
self" stores with 18% of wood products. In
Denmark, a waste tax doubles the cost of
landfilling and incineration, causing a
30% increase in reuse and recycling. In
South Korea, the Waste Collection Charge
has cut waste by 20% in three years, and

30% greatly reduced packaging.

Blue Angel Eco-Label

1978
50%
33%
http://www.blauer-engel.de
waste tax in Denmark
1994 1 160 1
14.5 2,300 1 195 2,800
Waste Collection Charge in Korea
1994
20
280 1 0.1 28
50 100 5 10
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Overall, then, there is much potential
to deploy eco-technologies to help us
squeeze through the environmental bot-
tlenecks ahead. In particular, the devel-
oping countries could avoid the high-
throughput, high-pollution and high-
waste route of so-called developed coun-
tries. Instead they can learn how to do far
more with far less, and eventually — to
cite the efficiency expert Amory Lovins —
"to do virtually everything with virtually
nothing." Whereas raw materials account
for 40% of the value of that icon of the in-
dustrial age, the car, they make up 0.3% of
the value of that icon of the information
technology age, the microchip — and all
the microchips in the world comprise so
little volume that they would fit inside a
jumbojet. A car amounts to two tonnes of
materials to get us from here to there,
whereas the microchip, by e.g. enabling
people to work at home, can often elimi-
nate the need to go from here to there in
the first place.

In fact there are enough eco-technologies
available right now to enable everybody to
enjoy twice as much material well-being,
while using only half as much raw materials
and energy and causing only half as much
pollution and other forms of waste. This is
known as the Factor Four strategy, which
has been endorsed by Austria, Netherlands
and Norway, also the European Union.

4 Factor Four
4

80

20%
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Norman Myers

Even Factor Ten is on its way. This is not
only an ideal but an imperative. It illus
trates the thesis that there is a growing
convergence between the idealist and the
realist. The global community needs to
cut its use of raw materials and natural
resources by 50% by the year 2050, even
while allowing for more people with more
demands. Developing countries may well
lack both the technologies and the incen-
tive to achieve the 50% goal, which means
the developed countries — which use the
great bulk of materials and resources —
should aim for a 90% cutback. This revo-
lutionary goal is achievable through Fac-
tor Ten, a strategy requiring that materi-
als-intensive products be redesigned for
repair, re-use, renovation, upgrading, re-
manufacturing, and, as a last resort, recy-
cling. Factor Ten is not so "way out" as it
might sound. When the Industrial Revo-
lution enabled workers to substitute coal
and machines for human muscle, they ex-
panded worker productivity 100 times
within half a century.

Factor Ten is entering the vocabulary of
government officials, economist planners,
scientists and business leaders around the
world, and it has been endorsed by OECD,
Austria, Sweden, and the World Business
Council for Sustainable Development.
Leading corporations in Europe and Japan
see it as a powerful approach for gaining
competitive advantage.

10 Factor Ten

10

1990 2050 2 5
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1990 2050
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There is an array of techno-
breakthroughs that could help us toward
Factor Ten. Consider these: extra-light
materials stronger than steel; diodes that
emit light for twenty years without bulbs;
ultrasound washing machines that use no
water, heat or soap; plastics that are both
reusable and compostible; roofs and roads
that also serve as solar energy collectors;
and quantum semi-conductors that store
vast amounts of information on chips no
bigger than a dot. These technologies are
being developed mainly in Japan and the
United States, but there are lots in Britain
too. Note, for instance, the recycling
available for the four billion plastic cups
thrown away every year, the "waste" being
transformed into new-style pencils. Worn-
out car tyres become pens, notepads and
mousemats. Most remarkable of all, Lon-
don's Heathrow Airport features waterless
urinals with biodegradable fluids and re-
cyclable cartridges, replacing conventional
urinals that use one quarter of a million
liters of water every year.

extra-light materials stronger than steel

100 1,000

diodes that emit light

Emitting Diode)

LED(Light
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It used to take a long time for techno-
breakthroughs to reach the public square.
Consider the delays before new technolo-
gies could reach one quarter of the U.S.
population: electricity 46 years, the tele-
phone 35 years, radio 22 years, television
26 years, and the microwave oven 30
years. Fortunately the process is speeding
up. The personal computer has taken only
16 years, the mobile phone 13 years, and
the World Wide Web 7 years.

] 35

116

ek

1990

1922
1943 IBM
1956

1976
DEC

1981
640K

Much is possible, provided we are ready
to grasp it. Let us beware the nay sayers.
In 1900 Lord Kelvin, one of the top scien-
tists in Britain, declared "X-rays are a
hoax." In 1922, Thomas Edison believed
"The radio craze will die out.” In 1943,
Thomas Watson, Chairman of IBM, as-
serted "There is a world market for about
five computers." In 1956, Richard Wooley,
British Astronomer Royal, declared "space
travel is impossible.” In 1976, Ken Olson,
President of Digital Corporation, stated
"No individual needs a computer in his
own home." In 1981, Bill Gates considered
"640K of memory is enough for anybody."
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Elegant Simplicity

Congratulations to all the Japanese
corporations contributing to the Eco Prod-
ucts 2001 in Tokyo with breakthrough
products! | wish I could be there with you,
as this is a most important announcement
and celebration of steps to a healthy future
for all of us and our beautiful planet.

Thinking of you there, I am reminded
of several years ago, when | had the -
portunity to speak very briefly about ecol-
ogy in the Tokyo Dome Stadium to some
15,000 people. |1 urged them to role model
elegant simplicity for us in the West,
where we have no tradition of it and
therefore think sustainable living means
going back to log cabins or tents without
comforts.

2001 Eco Products 2001
2001 12 13 15
350

3 3 10
http://www.eco-pro.com

1999
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Elisabet Sahtouris

The great beauty of elegantly simple
living is a part of Japanese tradition that
needs to be spread far and wide in the
world — not in its cultural details of ar-
chitecture, paintings and embroideries,
food, furnishings, and lifestyle, but in its
principles of fine artistry in everything
made by human hands, concern with pu-
rity of mind and materials, loving atten-
tion to detail and the avoidance of all those
things that plague our Western world now
and that are spreading over the globe:
overconsumption, mental and material
impurities and pollution, clutter, junk,
ugliness — all of them happening in our
homes, our environments and our minds.

Nature is an economic system of ex-
change — a great marketplace of trade in
chemicals and substances and goods and
services. Its production however is radi-
cally different from ours,
as Janine Benyus has
pointed out in her inspira-
tional book Biomimicry.
While we humans “heat,
beat and treat” hydrocar-
bons (fossil fuels) into ma-
chinery and consumer
products, wasting 96% in
the process and consign-
ing most of the useful output to landfills
soon after, Nature produces with carbohy-
drates at ambient temperatures, creating
no waste or pollution and recycling every-
thing useful it makes, from spider silk —
the strongest material known on Earth —
to wasp paper, pearls, barnacle glue, ex-
quisite colorings through surface features,
and so on. That is elegant simplicity.
Further, the producers of these marvels
have invented social lifestyles we call eco-
systems that are models of distributed
network leadership, or true democracy.

BIOMIMICR
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We all know the human world needs to
be changed, but we feel powerless to
change it. Yet every act of choice we make
from morning to night about how we live
affects the world. What we consume, both
mentally and materially, determines who
we are and what votes we are casting for
our future.

How do you spend your time and
money? Does the complexity of your life-
style demand more hours of attention than
necessary? Have you bought into the
western consumer trap, subjecting your-
self to clutter and debt? Does your health
suffer from breathing pollution, consum-
ing unhealthy foods, wearing and furnish-
ing your home with synthetics, the side
effects of chemical medications, dry clean-
ing and household cleaners? Are your
children focused on the violence of video
games and movies? Is your car polluting
the air, your detergents the water? Do you
support companies destructive to their
employees and their environments by
buying from them or investing in them
without holding them accountable?

spider silk

Janine Benyus
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We cannot get out of the modern world,
but every choice we make within it is a
vote for our collective future. You are a
living system within other, larger, living
systems: your family, your workplace,
your community, your ecosystem, your na-
tion, your world — your living holarchy,
every level of which must become healthy
and sustainable if we are to have a healthy
and sustainable future.

Make a list of everything that comes
into your household — food, furnishings,
vehicles, appliances, replacement parts (e.
g. light bulbs, batteries, tires), sports
equipment, kitchen and bath equipment,
toys, linens, clothing, jewelry, cosmetics,
decorative items, cleaners, supplements
and medicines, school and office supplies,
books, magazines, mail, and other litera-
ture, media information, etc. and assess
how healthy they are for your body and
mind, your family, your community, eco-
system, etc. Where can you find greener
and cleaner substitutes? What don’t you
need at all? Just de-cluttering can be very
liberating!

Eating more and more organically is a
good start. You feel better immediately,
even just knowing you ingest less poison
and support those producing healthy food.
Then you see that you want to wash the
dishes from which you eat that healthy
food in organic products as well, and that
you want to clean your clothing and home
with them.

holarchy
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Next you will want the healthy sensuous
feel of organic silks, cottons, linens and
wools against your body and to have them
around you in sheets, rugs, couches, etc.
The light of long-lasting ecologically sound
bulbs and the pleasure of riding a bicycle
through the countryside will follow, as will
solar heaters and natural insulation.
Once you are hooked on health, you dis-
cover that organic food and an organic en-
vironment coupled with reliable organic
health supplements can both prevent
problems and heal them; you rediscover
peace of mind and belief in the natural
abilities of your body and find doctor’s bills
going down.

In fact, by eating more basic organic
foods you actually save money, not only on
doctor’s bills, but the actual cost of expen-
sive, highly processed foods. Other as-
pects of simple, elegant living such as
spending more time together as a family
rather than in individual video games,
computer activity or movies, can also save
money. The voluntary simplicity move-
ment, initiated in the US by Duane Elgin,
Vicki Robin and other pioneers, has dem-
onstrated increased health and happiness
on lower budgets for its practitioners, most
of whom live on and with organic products.

The voluntary simplicity movement
1981

http://www.simpleliving.net/web_of simplicity/the_movement.asp
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Japan’s leadership in producing the
very popular Toyota Prius and other ecol-
ogically sound cars, its great interest and
leadership in environmental issues such
as global warming and alternative ener-
gies, its leadership in practices such as
Aikido and Zen meditations and alterna-
tive healing techniques, its growing green
products market, are all signs that it takes
our healthy, sustainable future seriously.
I hope it will respond positively to the Eco
Products 2001, resisting consumer hype
from the West and continuing to move to-
ward the elegant simplicity | dream of for
us all. Please remember that every choice
in expenditure and consumption can be a
step in that direction.
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Ecoproducts of the Future

When in 1990 the Commission of the
European Union decided to promote a uni-
fied label for environmental products it was
considered an act of leadership. When a few
years later, the first labels were awa rded for
refrigerators and detergents, it was consid-
ered by the ecological movement a disaster.
The first label for cleansing products gave
nearly 40% of all detergents on the shelves
the much coveted green label.

The question needs to be asked: “Is the
ecolabel a confirmation that a minimum
(and commonly agreed) standard of envi-
ronmental performance is achieved; or is
the green label to reward outstanding
performance of pioneering products which
IS to motivate other manufacturers to fol-
low this path of never-ending innovations
through a competitive market?”

unified label
1990

ecolabel
1SO

1992
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Gunter Pauli

It is clear that many government spon-
sored green labels are all too often stifling
innovations and technological break-
throughs. The fact that a refrigerator does
not use CFCs is quite obvious. This does not
imply that this fridge is environmentally
produced, or that this white good is oper-
ating under the best ecological conditions.
Does this home equipment therefore merit
a green label? 1 do not believe so.

Is the purchasing by government enti-
ties of recycled paper such a unique con-
tribution to the environment when it is all
too well known that the de-inking process
can hardly be considered ideal? How
would the use of non-chemical delignified
bamboo fiber — a grass thus not a tree
thus never needing replanting — compare
with the recycling of timber, even from a
sustainably managed forest?

government sponsored green labels

de-inking process

non-chemical delignified bamboo fiber
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Gunter Pauli

It is obvious that the environmental per-
formance of a steam-exploded bamboo fi-
ber is a multiple better than a fiber from a
well managed tree, and therefore can we
guestion the value of a green
label even if the forestry
management is certified by
the WWF, and has a panda on
the cover.

Continuing with the same questioning:
the fact that coffee was farmed organi-
cally, and the fact that the buyers pays a
fair price, means that the green
(ecological) is complemented with a red
(social) label. A product which is only
green, but socially not responsive due to
discrimination of minorities, child labor
exploitation, or human rights violations
cannot really be labeled as an ecoproduct.
If we agree that we have to move from the
protection of the environment to sustain-
able development, can we then have prod-
ucts which are only “green” and not
“red” (socially responsible)? | do not be-
lieve so.

Time has come to stop using green la-
bels as a tool for mere confirmation that
the product is not “as bad” as others. Time
has come to consider the green label as a
unique confirmation of the leadership this
product demonstrates in environmental
and social performance, over and above its
quality/price performance. It is not an
easy task to perform.

steam-exploded bamboo fiber
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A decade ago the team of my company de-
signed an advanced detergent, fast in biodeg-
radation and manufactured in an eco-factory,
made out of wood with a green grass roof to
demonstrate our commitment. Even though
the product was the most ecological, and the
factory became the subject of numerous
prizes, | never realized until too late, that our
success promoted the use of fatty acids from
palm oil. At first sight this is not a negative.
The substitution of a petrochemical fatty acid
with a renewable one was widely applauded.
But we all forgot that the rain forest had to
make place for palm oil plantations, and
what a shock to note that this highly ac-
claimed green product even contributed to
the destruction of the habitat of the orangu-
tan.

Time has therefore come to use the
green labels as a stimulus for the design of
products which are really offering a great
service of high quality while maintaining
its co-evolution with nature. The ecopro-
ducts of the future are the products which
result from a system which only leads to
eco and green, just along the same line
that quality is ensured in manufacturing.
You do not make a quality product, you
ensure that the process is so fine-tuned
that only quality is generated.

detergent

1991 93

1992

CEO

Ecover

Ecover
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MASAYASU KITAGAWA

Mie Takes a Lead in Value Creation
from Scratch

With our vision of environmental
management, Mie Prefecture aims for a
society that optimizes production/
consumption and emits no waste. To do
this, we need to work in collaboration
with local citizens and corporations, and
for that matter Mie Prefectural Office
itself has to be recognized by citizens and
corporations as a reliable partner. To
start with ourselves and lead by exam-
ple, we made it a top priority to turn Mie
Prefectural Office into an environmen-
tally benign office.

1998 In 1998, when we held a strategic
counsel meeting to decide the year’s di-
rection, | proposed the removal of the
garbage cans in the Prefectural Office
building, which lead to a long, heated
10 S three-hour-discussion. My logic was
this; if we set an incremental goal, say,
90 reducing the number of garbage by 10%
or 5%, our staff would easily achieve it —

yet 90% still remains.
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So | proposed the following; Mie Pre-
fecture should aim to “eliminate” it alto-
gether, rather than trying to “reduce” it
by X% or Y%. In order to eliminate it, we
must remove place to throw it away. So
why not remove garbage cans? In re-
sponse to my proposal, there occurred
heated discussions. Some would say, “our
department has been practicing 5S policy,
which promotes an efficient arrangement
of materials, so something like this would
make things much inconvenient.” Others
would say, “where should we throw away
paper tissues when we catch a cold?” Yet,
instead of saying “that’s why we can’t do
it”, we said “why don't we do it.” We then
acted on the decision.

Please visit Mie Prefectural Office.
We have placed sorting boxes on each
floor and removed the garbage cans un-
der the tables. The cans are now being
used as flower pots in our gardens.
1 (picture 1) This resulted in 80% reduc-
80 tion in the amount of garbage. “Nothing
can be done without trying it.” Once the
place to throw away is gone, then we
stop taking papers on the desk and
throw it away into garbage cans. In-
2 stead we sort them out and recycle,
turning them into resources. In fact,
“Mixed together, it is a garbage; sorted
out, it is a resource.”(picture 2)

A N e s
:_:E" L) ugu»&%afﬁ‘ﬂ“
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Next we realized that we could reduce
the use of paper and garbage if we use e-
mails extensively for various communica-
tions. To further promote a paperless
office, we reduced the number of lockers
by more than half. In addition, we re-
placed table drawers with small lockers
with casters, since one of the reasons why
we use too much papers is that there are
drawers to keep it in. At the same time,
we introduced a “free address system” in
which staff is not assigned to a specific
table but can use any table. Then the
fixed tables started to be removed.

We are also working on green pro-
curement. Although higher price of
green products was a problem in the be-
ginning, as its supply grew and the mar-
ket expanded to the extent that in some
categories green products are less ex-
pensive. Now 95% of all the daily pro-

95 curement goes to environmentally con-
scious products. These constant efforts
received a high evaluation, and last year
we received “Green Purchasing Award”
from Green Purchasing Network.

http://ww.eco.pref.mie.jp/news/masukomi/index.htm
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As one aspect of our initiatives, we
1ISO14001 have been working on the acquisition of
1SO14001 1ISO14001 certification. The world of

1SO14001 is about achieving “a certain
percentage of what by what year”, all
expressed in letters and numbers. Fur-
thermore, it is not enough to say we have
2000 2 worked hard and be contempt - the
2001 3 third party always check the result from
outside. Mie Prefectural Main Office ac-
quired 1SO14001 on February of 2000,
1SO14001 and by March 2001 all of our local offices
had acquired the certifications. We
thought that, considering constant staff
3 15 relocations, it was necessary to acquire
1SO14001 not only at the main office but
also at all the local ioffices. As a result of
these efforts, the main office could save
approximately 15 million dollars of
spending in 3 years. This, | think, is one
aspect of environmental management.
2002 69 Following our success, we suggested our
56 local cities and towns to do the same.
The result: among 69 cities and towns in
Mie, 56 of them are expected to acquire
the certifications by year 2002. This will
make Mie cities and towns number one
in the country regarding 1SO14001 cer-
tification acquisition rate. The same
rate for Mie’s small to medium size busi-
nesses is currently number 2 in the
country, and we will continue to work to
achieve number 1 in this domain also.

1ISO14001 ISO14001 Environmental Management System
ISO
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In this manner, once we overcome our
preset assumptions and initiate a new
process, we start realizing things one af-
ter another, and go through a process of
evolution. Let me return to the story of
removing garbage cans altogether. If we
had followed the conventional thinking
that says “we can reduce waste, so let’s
do it”, we would not have reached a fun-
damental solution. We could start our
evolution because, in addition to pursu-
ing efficiency, we overhauled our con-
ventional thinking and adapted new
thinking of removing garbage cans and
garbage. The key here is “realization” —
when you realize something, it is impor-
tant that you do not let it alone: you need
to nurture it toward an overall restruc-
turing of the whole system.

All the organizations in Japan face
this challenge. We cannot just improve
our past accumulations partially, while
leaving established organizations and
experiences intact: we need the passion
to overhaul everything and try to create
new values from scratch. After all, most
of the preconditions of our society have
completely changed.

You can learn more about Mie environ-
mental policy at Mie prefecture’s daily

http://www.eco.pref.mie.jp updated environmetal website http://
www.eco.pref.mie.jp ("The Mie environ-
ment”).
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2,500

To illustrate what is possible, let us
look at only one example among many
where such complementary currency can
be observed in action.

1971 In 1971, Jaime Lerner became Mayor
of Curitiba, the capital of the southeast-
ern state of Parana, Brazil.

Curitiba
400km

52
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1942 12 The urban population of Curitiba had
1997 230 mushroomed from 120,000 people in
1942 to a staggering 2.3 million in 1997.
The majority of people lived in “favelas,”
shantytowns made out of cardboard and
corrugated metal.

One of Lerner’s first big headaches
was garbage. The town’s garbage collec-
tion trucks could not even get into the
favelas because there were no streets
wide enough for them to travel through.
As a consequence, the garbage just piled
up. Rodents prospered, and all kinds of
diseases broke out. Since the town did
not have funds to apply “normal” solu-
tions, such as bulldozing the area or
building new streets, Lerner’s team in-
vented another way. Large metallic bins
were placed on the streets at the edge of
the favelas. These bins were clearly la-
beled for paper, plastics, biodegradable
material, and so on. The bins were also
color-coded for the benefit of those who
could not read. Anyone who brought a
garbage bag full of presorted garbage
earned a bus token. For biodegradable
materials, a plastic chit was given, which
was exchangeable for a food parcel of
seasonal fresh fruit and vegetables. In
addition, a school-based garbage collec-
tion program supplied poorer students
with notebooks.

Green Exchange Program
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Soon the neighborhoods were picked
clean by tens of thousands of children,
who learned quickly to distinguish even
different types of plastic. Parents made
use of the tokens to take the bus down-
town, oftentimes to find and report to
work. Soon, these bus tokens were being
accepted at local markets and exchanged
for food.

What Jaime Lerner did, in effect, is
invent Curitiban money. His bus tokens
and food chits are a form of complemen-
tary currency. His program, “Garbage
That Is Not Garbage,” may just as well
have been named, “Garbage That Is Your
Money.”

Today, 70 percent of all Curitiban

7 households participate in this process.

62 The 62 poorer neighborhoods alone

11,000 100 exchanged 11,000 tons of garbage for

1,200 nearly a million bus tokens and 1,200 tons

3 100 of food. In the past three years, more than

200 190 100 schools have traded 200 tons of

garbage for 1.9 million notebooks. The
paper-recycling component alone saves

1,200 the equivalent of 1,200 trees - each day!

100

1 1,000
1,200

200 190
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This ingenuity did not stop with the
garbage-recycling program. Another
strategy was designed specifically to fi-
nance the restoration of historical build-
ings, create green areas, and provide so-
cial housing, and by means that would
not financially burden the municipality.
This initiative is called “sol
criado” (literally, “created surface”), and
the manner in which it functions is
briefly described below.

Individuals or corporations who do
not wish to exercise their option to build
can sell their zoning permit. Those sell-
ing their option get cash, which can be
used, for example, to remodel or renovate
their own premises. In addition, several
of the more extensive nature parks that
are open to the public have recently been
completely financed using sol criado.

The benefits of this approach are
many. The township does not have to go
into debt or raise taxes to gain the im-
provement. There are no bond measures
to be raised. The city itself only plays the
role of an intermediary, matching ce-
mand with supply. Everyone benefits
under this economic system.

Finally, the impact of the comple-
mentary systems is identifiable in con-
ventional economic terms. The average
Curitibano makes about 3.3 times more

3.3 than the country’s minimum salary, but
3 his real total income is at least 30 per-
5 3 cent higher than that (i.e., about 5 times

the minimum salary). This 30 percent
difference is income directly derived in
non-traditional monetary forms, such as
the food for garbage program.
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1975 1995 Between 1975 and 1995, the Domestic
Product of the city of Curitiba increased

75 by some 75 percent more than that for

48% the entire state of Parana (the state in
1993 1995 which Curitiba is located), and 48 per-

a1 cent more than for Brazil as a whole.

20% Such a difference in growth rate contin-

0 ues. Between 1993 and 1995, Curitiba’s
Domestic Product grew 41 percent faster
than for Parana, and 70 percent faster
than Brazil's.

Lerner’s team did not start off with
the idea of creating a complementary
currency. Instead, they employed an in-
tegrated systems analysis for major -
sues at hand, and spontaneously ended
up establishing a complementary cur-
rency to solve them.

Curitiba represents an important,
practical case study, in which 25 years of
experience clearly demonstrates that a
whole system approach using both the
traditional national currency and well-
designed complementary currencies is
beneficial to everyone, including people
who are focused exclusively on the domi-
nant economy denominated in national
currencies. This innovative approach
enabled one Third World city to vastly
improve their living standards in the re-
markable span of but one generation’s
time.

25

systems analysis
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All of the above is part of an irre-
versible process of change in our money
system, our societies and our collective
desire for balance. We are now in a tran-
sition period, an interval of great risk,
but also one of enormous, unprecedented
opportunity. Money, society and human
nature are intrinsically linked to one
another. Now, more than ever, it has
become possible to address some of the
most critical issues of our times, such as
enabling more meaningful work, foster-
ing cooperation and community, even
realigning long-term sustainability with
financial interests. None of this is the-
ory; historical and real-life implementa-
tions have pragmatically demonstrated
such results. Combining these innova-
tions can make available a world that
would provide humanity with the ability
to flourish and grow materially, emotion-
ally, and spiritually without squandering
resources from the future. And to repeat,
this is achievable within one generation.

An account of a dozen other examples
of contemporary complementary cur-
rency systems, as well as the conceptual
framework which explains their surpris-

2000 ing results is available in a recent book
entitled “The Future of Money” (London:
Random House, 2001).

2000 9
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- 4 - Sustainability Bridge 4
Constructing the Bridge with a Tricycle
- The Bridge Builder

I have discussed over the past three
issues the features — as well as the
3 building blocks of — a “sustainability
bridge,” which would bridge the gap be-
tween today’s unsustainable world and
a sustainable future. In this final arti-
cle, 1 would like to talk about “Bridge
Builder”, which will be the driving force
of actually constructing this bridge.

The Bridge Builder would look like this.

52



GUEST PETER D. PEDERSEN

] V21 m Engineis “vV21”

Let's take a look at its engine first. If
V8 you are a car enthusiast, you know that
V12 V8 or V12 are very powerful engines —
but an even more powerful V21 engine is
installed in this Bridge Builder. Here
“V21” means it is, first of all, imperative
to have a long-term vision toward 2100.
Va2l 2100 politicians are preoccupied with the next
election, business leaders with the next
stockholder’'s meeting, and even when
planning ahead the time span is no
longer than 3-5 years. A sustainable so-
ciety can’'t be founded on this level of
short-sightedness. We need to look 50 or
100 years ahead, and only then plan for
next year or the year after. Unless this
practice becomes accepted as the norm in
our modern society, building the sus-
tainability bridge will not be completed.

V21

100
50

Some may feel that the year 2100 is
just too far away. Yet think of this; if
your son or daughter is 20 years old now,
then your grandson will probably be
2100 alive in 2100. Furthermore, if you are

lucky enough to see your great grand-
2130 child, he or she will potentially live up to
2130. So if you want to see a good envi-
ronment and a healthy earth passed onto
your grandchild or great grandchild, you
clearly need a long-term perspective, vi-
sion, or ideal image of the future. From
that future image, you calculate back-
wards to the plan of the near future (this
method is often called “backcasting”).
This frame of thinking will be the funda-
mental driving force that brings us -
ward a sustainable society.

2100
20
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m 1 m The First Wheel:; Values
Values

The Bridge Builder is driven forward
by three wheels. The front wheel repre-
sents value shifts in the fields of “mind”,
“consciousness”, and “awareness.” One
can sense value shifts happening both in
the industry and among consumers. In
Japan, especially in the 1980s environ-

1980 mental consciousness started to emerge,
90 and then in the 90s corporations proac-
tively started working on environmental
education. Without such value shift, the
rest of the initiatives would not work out.
All of this is ultimately connected to how
we want to live with nature and what we
perceive as genuine richness. On a per-
sonal level, this starts from our daily
choice of how much we buy and what,
what car we choose, how much we care
for water and electricity in our homes,
and whether we sort garbage or not. Ul-
timately we need to move towards a
stage in which we learn eco-literacy
(environmental literacy) quite naturally
through home discipline, school educa-
tion, and corporate education. Yet in the
meantime we will need to promote this
value shift consciously.

SYSTEM

TECHNOLOGY \

\ ﬁ . : VALUES

o g
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] 2 m The Second Wheel: Technology
Technology

However, value shifts alone cannot
build the sustainability bridge. The sec-
ond wheel, technology/technological
processes are also very important driv-
ing forces. Now, many corporations put
emphasis on such initiatives as greening
of manufacturing process, environmen-
tally conscious design of products, and
development of environmental technol-
ogy. This suggests that technologies are
heading toward environmental con-

2000 sciousness. Furthermore, demand for
19.2 environmental technologies and equip-
ment are high. Japan Industrial Ma-
chinery Society reports that, while over-
all volume of investment in plants and
equipment are on a decline, order vol-
ume of environmental equipment has
grown by 19.2%, compared to last year.
benign technology Competing corporations have gone be-
yond the traditional barrier of industries
and countries, and they are now working
on joint development of environmental
technologies such as fuel cells. A tech-
nological revolution is on its way, repre-
senting a shift from technology that puts
a heavy burden on the environment to
technology that restores the environ-
ment, also called “benign technology”.
Technologies of modern society that de-
stroy our life sustaining system is not
worth calling “high-tech”— true “high-
tech” is a restorative and benign tech-
nology.
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u 3 m The Third Wheel:
System System/Mechanism/Institutions

The third wheel represents systemic
change. This indicates a transformation
of mechanism and institutions, and also
a shift in business models for corporations.
When we see values as something that
drives us and technology as a tool that
we utilize, then we can also see that the
mechanism and institutions that push
and guide values/ technologies are critical.

In Japan, now that many environ-
mental laws including “Law for Recycling
of Specified Kinds of Home Appliances”
and “Green Purchasing Act” are put in
place, the social system is moving step by
step toward sustainability orientation.

OECD Looking at international trend, the num-
ber of environmental agreements, Kyoto
Protocol being its prime example, is in-
creasing. OECD and United Nations are
trying to change the overall system by
putting new environmental guidelines
and a “Global Compact” in the face of
corporations. Furthermore, many corpo-
rations are looking into the possibility of
shifting from products to services, to a
1SO14001 lease/rental-based business model. Also,
some corporations have started applying
new guidelines to business partners and
some require the introduction of an envi-
ronmental management system, such as
1ISO14001. These are the signs of an on-
going massive transformation.

Bridge Builder fully functions only
when these three steering wheels work
100 together. At the same time, these wheels
can be used as categories through which
we can organize daily environmental
news. Most of the environmental news
that we read on newspapers and maga-
zines can be categorized into one of the
three. Please use them as an organizing
tool in this era of information overload.
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m m The Action Hand

The Bridge Builder is equipped with
an “Action Hand.” The construction of
the sustainability bridge is not some-
thing “someone” does, but it is something
in which everybody can — and should —
participate in order to accomplish the
task. Whether the building blocks one
can deal with are big or small is up to
one’s personal will or size of the corpora-
tion, but there is always something you
can do.

Let’s stretch our own Action Hand
and move closer to the other side of the
gap by accelerating the construction of
the sustainability bridge. That is bene-
ficial not only for us, but also for a
countless number of future generations
who are yet to be born on this planet.

%
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Global Compact

50
http.www.unglobalcompact.org
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