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. oo eieE UL a paper mill (r), here pour-
iigout of a huge pipe, is a major source of water
pollution. Below: Waste of an affluent society

gates unsightly hills in every populated area.
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amounting to as much as 20 per cent of its total .]

content.
; The pollution of the Rhine has been largely
' the result of West Germany’s postwar industrial
renaissance, but the reckless use of agricultural
pesticides has contributed too. Emergency pro-
cedures were instituted, new laws passed, and
communities and industries along the Rhine
were required to build new plants for the treat-
ment of effluent./ Whether the river can be
cleaned up, at high cost and perhaps in opposi-
tion to what is traditionally called economic
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_Quglle. InL GewkEsarefhokomaission fur dén Boddntee, 2001
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Progress of Circular Economy Development in Germany
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Economic Development and Increase of Eco-Efficiency
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Source: Federal Statistical Bureau

© Liesegang , 2005

Index 1991 = 100 G D P
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*) vorlaufiges Ergebnis Y in Preisen von 1995

Gipsum: + 6 Mill. t/a



Eingesetzte Brennstoffe 2006

B 52 8% Primdre Brennstoffe

0,7% Klarschlamm

= 1,6% Altol

=  9,6% Altreifen

B= 51% Tier- und Knochenmehl

B 1,1% Losemittel

= 28,1% Kunststoff

= 1,0% Sonstige
In 2006, more than 47% of the 20064, AERfEERKe) WA=
fuel for cement production is R, T AT% BRI T
secondary material: [ R SR A R, Hos
28 % of fuel used plastics, 28%0K H [A[ HI IHEERL,
9.6% of fuel used tires 9.6%>k B[Rl v IH %2 iR

etc.
at Heidelberg Cement Germany
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@ Model of traditional industrial throughput system
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&y Model of sustainability oriented material flow management
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:| Production Consumption Reduction
Marketing Collection
Production Reduction
process process
Procurement Reintegration

Technosphere

Natural ecosphere

© Liesegang/ Sterr, 2004 University of Heidelberg
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State Policy, Laws and
Regulations Legislation,
the Value System of
v Society and
Institutions

Corporate Policy

Production Product
Planning Planning

Benefit Recycling
~ ——
LABOR ) (+)

Consumptio Waste

Preproducts ) s I
ISposa

Rawmateria{ Emission
Waste () ()

Natural Noise WASTE
Ressources

(-)

Natural Environment
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@) Historical Lines of Technical Development

':':':' 1. Technical Revolution
F—IRXB R

Steam Engine

2. Technical Revolution

B IRB

3. Technical Revolution
Electronics
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Circular Economy/
Reproduction Economy
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4. Technical Revolution
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& Circular Economy Development- Global Learning Processes
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Model as Guidance and Call for Action (Role Model)

L 4 W — ——
i - ; : = ¥ il gl 5
| TR b e ol 1\ | - | L
- — Al f i 4
i o L

The Effects of Good i : | |
Governance LN | | e )

P m - >
! e pappg 061NN 4gevnO - e
i & ,fgmﬁum‘samlﬂ ‘:},quo 4 e 4
by Ambrogio g N 7 6Tre (6 TAL SO0 TEICT0n S i
d ) | ) - € A
Lorenzetti ' -

from the 14th
Century

in the City Hall of
Siena, Italy

(Partial View)

“HR RIS R 7
=KE”, Ambrogio
Lorenzetti, GI{ET
1420 15 HR 40,

BRA REED



&) Role Model ff ot

&y

The Effects of Good

g Governance by Ambrogio
¢ | Lorenzetti
<= from the 14th Century

AR REIFSGIEN N
S

Ambrogio Lorenzetti, £}
””"i 1’5?141&%9’]%%% =
j(ﬂ AR ED



&) Role Model ff ot

The Effects
of Good
Governance
by
Ambrogio
Lorenzetti
from the
14th Century
in the City
Hall of Siena,
Italy
(Partial View)
“HRRETS
BN E
o,
Ambrogio
Lorenzetti,
G /ET-141H
2 H
a4, B
B

S




Meeting the Resource Efficiency
Challenge
in a ClimAte SensiTive Dryland

Megacity Environment

Urumaqi as a Model City for Central Asia
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Carbon Flow Model on the regional/national/global scale
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