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Á Long-term dynamics of the socio-industrial metabolism

Á Four visions

- Resource efficient and recycling based industries

- Steady stocks society

- Solarized infrastructures

- Balanced bio-economy and bioniconomy

Á Conclusions

The presentation
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Historical and current features of metabolic 

development 
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Future features of metabolic development 
Resource efficiency and carbon recycling



Wuppertal Institute8Stefan Bringezu



Wuppertal Institute9Stefan Bringezu

tonnes

21 May 2010

Targets for long-term sustainable development of the 

whole socio-industrial metabolism of the EU
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ÁResource efficient and recycling based 

industries

ÁSteady stocks societies

ÁSolarized technosphere

ÁBalanced bio-economy

Four visions for a sustainable resource management
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ÁResource efficient and recycling based 

industries

ÁSteady stocks societies

ÁSolarized technosphere

ÁBalanced bio-economy

Four visions for a sustainable resource management
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Á Balance between de-materialization and re-materialization

Á Resource light product design

Resource efficient and recycling based industry 

Characteristics
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Example: Where are the greatest potentials for 

minimizing resource use for automobiles?

Consumer
Product

A

Product

B

2. Material

Efficiency

Å10-15% reduction

3. Substitution

Åe.g. aluminium vs 

steel

Åhigh risk of burden 

shifting

4a. Changes in 

product design 

Åe.g. new forms of car 

design

ÅGreater potentials?

1. Extraction

4b.Changes in the 

amount produced
Åe.g. shift towards smaller 

cars
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Example: Where are the greatest potentials for minimizing resource 

use for automobiles?

Substitution

Á Aluminium vs Steel

Á Dependent on pimary:secondary ratio

Á 1:9 15%  to 19% savings vs conventional steel car

Á 1:1 -9% to - 11% savings vs conventional steel car

Á 9:1 -34% to - 41% savings vs conventional steel car

Á Carbon fibre vs Steel

Á Up to 10% savings vs conventional steel car

Á Multi -Material Mix 

Á (15% Mg, 65% Al, 20% carbon fibre)

Á 9% savings vs conventional steel car

Golf A4

Á Only recycled aluminium 

increases environmental 

product performance

Á Problem: demand for Al 

exceeds even 100% 

recycling potential

Á Material substitution often associated with problem shifting
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Environmental performance of different car types
ó
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Micro level: Where are the greatest potentials for minimizing resource 

use for automobiles?

4b Changes in the automobile fleet

Á 100% Lupo

Á 31% savings vs current fleet

Á 100% Loremo

Á 54% savings vs current fleet

Á 100% Pac Car

Á Up to 89% vs current fleet

Á Current approaches 

for geening cars 

insufficient

Á Profound changes 

towards 

dematerialized design 

would offer significant 

potentials for 

resource and climate 

protection

Á However, if demand 

for resource efficient 

products grows, 

overall resource 

consumption may still 

need control by policy 

framework (e.g. fuel 

consumption or TMR 

of car fleet)
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Á Balance between de-materialization and re-materialization

Á Resource light product design

Á Shift to more services, product-service-systems

Á Recycling systems

- mining the technosphere ("urban mining") 

- diversity of chemical elements -> challenge for separation 

technologies after collection

Resource efficient and recycling based industry 

Characteristics
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Computer Chip Elemental Contents

Source: T. McManus, Intel Corp., 2006
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