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Produc'on and consump'on is part of the   
resource flow in our society. 

Cleantech usually refers to  
improving the en're chain:  

1. Resources are extracted 
2. The production impacts the environment 
3. The product is used 
4. End‐of‐life  (often just waste) 



Let us start with resources! 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Lignite mining 
Germany 

Resource extraction: 
Lignite mining in Germany 



 All the resources which go 
into a product constitutes 
the ecological rucksack  

of that product.  

 The laptop may weigh 1 tonne 

 A golden ring weighs 5 tonnes 



Internet Resources:

Wuppertal Institute – Material Intensity 

factors are listed. They include the 
materials and energy sources and let you 

calculate the rucksack


http://www.wupperinst.org/Projekte/
mipsonline/download/MIT_v2.pdf




How can we improve things? 

There are many ways to 
resource efficiencies 



http://www.blueeconomy.de/ 

The Blue Economy 

is a Club of Rome project 
led by Gunter Pauli;  

It describes all kinds of 
innovations to use 

resources extremely 
efficiently 
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Factor 5 – X5 

Is a Natural Edge project  
which demsontrates how to  

reduce resource use  
five times 

by developing technologies 
in a number of areas – 

building, transport, 
industrial production, etc 

Just being smarter! 
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http://www.mcdonough.com/ 
cradle_to_cradle.htm 

C2C  
Cradle to Cradle 

Is a new development 
 in which all resources  

used in a product can be 
 recycled to be used  
for new products.  

Nothing is lost! 



Institute for Resource Efficient  
and Sustainable Systems 

Graz University of Technology 

The Concept of Cleaner Production 
June 30, 2006 

Tate Gallery 
London 2011 



http://www.mbdc.com/ 



Hundreds of 
 companies have  
made the C2C  
concept real! 
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The platinum universities  
are ISO 14001 certified 

In the Ecocampus project 
also universities may be much  
greener! 



Resource Production Use  End-of-life 

Recycle! Cradle to Cradle C2C 



Different systems  
approaches to Cleantech 

1.  Looking at demand management rather than 
supply management. 

2.  Developing – exchanging – the products. 
3.  External recycling, e.g. paper recycling 
4.  Industrial symbiosis – use the waste streams, 

e.g. steam and hot water – for some purpose 
such as district heating. 



Demand management is better than increased production.  
It is smarter to make the lamp twice as good than 
to make the pile of coal twice bigger! 
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INDUSTRIAL SYMBIOSIS 
In Kalundborg, Denmark, is the waste 
from one industry the reource for the next.  



The produc'on itself is a very 
important part – it may be 
improved tremendously by 
Cleaner Produc'on, CP! 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Cleaner Produc-on 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Cleaner Produc-on 

 The goal is to improve the eco‐efficiency in companies 
by implementation of technical or organisational 
actions 

 By reducing the negative effects to the environment 
operating costs are reduced 

 Cleaner Production works with process integrated – 
preventive ‐ methods instead of End‐of‐Pipe solutions 



Cleaner Produc'on is good  
not only for the environment  
but also for the economy! 

Of course!  
You make products efficiently,  
not pollutants ‐ inefficiently 



Thank you 

Paris 2010 


