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ABSTRACT:

Dr. Ruthinge Heinze culturalanthropologist,said just before she died that this
conference should begin to address the applicatican lefart focused consciousnéss

world issues. In the spirit of Rulhnge s wi sh this paper wil/
importance of closing the materials cycle to achieve a sustainable future. The science and
technology needed to close the materials cfyole use to reuse will be presented as well

as the environmental, economic, and social implications.

INTRODUCTION:

The gener al public is becomi dd taovadeatth alkte ma
the people and governments of this planet atiéng in so many different directions. The

accelerating factors driving the worldwide environmental and security/political

problems are population growth and the rapidly expanding demands for greater material

wealth and energy in the developing world China, India, Russia, Brazil, etc. World

population is estimated by the United Nations to increase from 6.5 billion in 2005 to 9.2

billion in 2050 (United Nations, 2008). The U.S. Census Bureau predicts that the United

States population will rise from tH&04 million in 2008 to 439 million by 2050 (Swift,

2008). When | was attending grade school at the time of the Great Depression the U.S.
population was 132 million.
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There exists great frustration in the scientific community since the clear warnings about
the dangers ahead f
planning and concrete actions by governments are falling far short of what is needed. To
draw humorous attention to this serious issue, the Union of Concerned Ssieekist
contest for the best cartoon that illustrated the distortion, manipulation, and suppression
of scientific information on the major issues facing the world. The cartoon that won the
competition shows a scientist in front of a large chart presehisndata. The chart says

fResearch concl

udes:

or the worl didamgrgngepul ati o

WE ARE DESTROYI NG EAR

business executive stands next to a government representative who says to the scientist,
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Ecology a subsystem of Economy

ACoul d y ou kindly rephr
equivocal, inaccurate, vague, ssdfving

and roundabout terms that we can all
understand?0o (Uni on of
Scientists, 2008).

The root structural cause underlying the

global environment and security problems

is the fact that ecology has become a
subsystem of the economy. This ocewdlrr

because the world is operating an open

cycle economic system in  which

resources are extracted from the earth to

enter the cycle and exit as wastes. The

entire system has been powered by polluting energy sources. Each person in the USA is
producing 4.5 punds of garbage per day. Only 1% of the wastes we produce in the
United States are being recycled, the other 99% is trashed in six months. For every can of
garbage we produce, 70 cans are produced upstream in the production process. (Leonard,
2008). Everwhen material is recycled it eventually downgrades due to the buildup of
chemical impurities. Then it is dowesycled to a lower purpose, such as filler material,

and eventually becomes a waste (Hawken, Lovins A., & Lovins L. H., 1999, p.79). In
this opencycle economy there are only three sinks for the waste material to be deposited.
They are the air, water, and seithe life support systems for planet earth.




The citizens of our world need to become aware of the environmental, security,
economic, and sial implications of continuing to use an open cycle economic system.

Nature operates as a closed materials system powered by a clean energy source, our sun.

The human species cannot continue to operate and increasingly expand an open materials
economy whi n Natureds <c¢closed materials system,
polluting energy sources. In fact if the developing world models our open materials
economy and our lifestyle, we would require three to five additional planet earths
(Leonard, 2008).

Humans need to develop the technologies necessary to close our materials cycle and this

paper will suggest how that can be done. In addition we will need to adjust our current
economic system. Economi sts now usadhist he ter |
was called fAcl osed cyeslteatec cencoomiocnsi ,cos 00 r( Dfad te
2004; Daley, 1991; Boulding, 1973). In our current open cycle economics great emphasis

is placed upon increasing the Gross Domestic Product (GDP). GDP is the adtat m

value of all final goods and services sold in an economy in a particular time period. It is a
measure of economic activity. Hence, the GD
through our opemnded system.

However, GDP is flawed as a measureegbnomic and SJ$
societal wellbeing. Much economic activity does r & é
improve quality of lifei for example, low quality products
natural disasters, and war. In fact, GDP increases wher
pay the costs of pollution, the costs of crime, and

economic losse from natural disasters like Hurricar
Katrina. GDP also excludes volunteer activities, elder ¢
by family members, etc. Even worse for our future, Gl
does not measure the sust
continue since we are already observing firet negative
effects of operating and growing as an open system while living

i nside of N a t u-r eadhship Earth gRehlihs, 20P& t e m
Mack 2006).

gr oy

To achieve growth in the GDP the open system fosters planned
obsolescence. How many of you hanaiced that things tend to fall
apart after a few years? It also encourages perceived obsolegcence
the promotion of new clothing designs and new car styles, something
we have come to expect and anticipate.




In a closed cycle economy the pressure imit@mize the recycling costs. Growth would

be fostered in intellectual pursuits, the arts, music, and social activities. Financial rewards

through a more equable distribution of wealth would need to evibhs®ciety is
beginning to recognize these needy r exampl e the efforts to ir
to strengthen our education system (Gough & Eastlund, 1971; Daley, 1991). At the

present time the statistics of GDP are guiding this Nation rather than values. Society is

paying a price for the focuspan growing the GDP. Research data shows a clear
relationship of GDP to increasing unhappiness. The World Health Organization predicts

that by 2020 depression will be the second leading cause of disability after heart disease
(Robins, 2008).

Alternativeindices are being proposed that account for societal and
environmental factors related to real human development. We need
this AEnNnlightened Economics! 0 For
support the Index of Sustainable Economic Welfare (ISEW)
(Friends ofthe Earth, 2008). Other indices being proposed are the
Genuine Progress Indicator (GPI1) , t
Index, etc. (Robins, 2008). An urgent need exists to settle upon a
new measuring index that can help guide our leaders and citizens.
The GDPcan still be calculated but it should no longer serve as the
guide to national policy. It was a tool developed over 60 years ago
to measure our increase productivity during World Was Il and has
lost its appropriateness as the driving index for societhén2f' century. Its principal
creator Simon Kuznets cautioned that #Athe w
from a measurement of national i ncomeo ( Wi ki



