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Source: New Scientist , 26 May 2007. David Cohen, “Earth's natural wealth: an audit”
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Industrial ecology is the shifting of Industrial ecology is the shifting of 
industrial process from linear industrial process from linear 
(open loop) systems(open loop) systems, in which , in which 

resource and capital investments resource and capital investments 
move through the system to move through the system to move through the system to move through the system to 

become waste, become waste, to a closed loop to a closed loop 
system where wastes become system where wastes become 

inputs for new processesinputs for new processes. . 
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Industrial Industrial 
ecology ecology 

elementselements

Life cycle assessmentLife cycle assessment
Considers the entire set of Considers the entire set of 
environmental impacts that environmental impacts that 
occurs at each stage of occurs at each stage of 
industrial developmentindustrial development

Material flow analysisMaterial flow analysis
To map and quantify the flow of To map and quantify the flow of 
materials through the supply chainmaterials through the supply chain

Industrial symbiosisIndustrial symbiosis
Where one facility’s waste (energy, Where one facility’s waste (energy, 
water, materials) become another water, materials) become another 
facility’s feedstockfacility’s feedstock

Design for EnvironmentDesign for Environment
••Reduce materials, energy and toxicityReduce materials, energy and toxicity

••Enhance recyclability and product lifeEnhance recyclability and product life

••Maximize renewables useMaximize renewables use

facility’s feedstockfacility’s feedstock

Policy approachesPolicy approaches
••Extended product responsibilityExtended product responsibility

••Environmental certificationEnvironmental certification

••Product to servicesProduct to services

••Risk analysisRisk analysis



Government perspective

Environmental assessment of system choices:

Optimization of waste management systems
-Recycling of materials?

-Paper (should it be burned?)

-Glass (recycling worth the effort?)

-Organic waste (incineration, composting, gasification?)
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-Organic waste (incineration, composting, gasification?)

-…

Energy systems (e.g. Biofuels)

Packaging systems (bottle or cans for beer packaging?)



Industry perspective

Product development
-Identification of hot spots

-Integration of environmental considerations

Marketing 
-ecolabels
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-ecolabels

-environmental declarations, documentation

Environmental management system
-LC perspective in management



Citizen perspective
Green consumer behavior
-What is the environmental impact of the product?

-Which product has the lowest impact?

-Which solution has the lowest impact? Dishwashing by hand or by dishwasher?
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ECODESIGN is:
“the integration of environmental aspects into the product 

development process, by balancing ecological and 
economic requirements during its whole lifecycle”
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Set-up of recycling-relevant
product properties, especially…

MaterialsMaterials

StructureStructure

JoiningsJoinings

Ability to influence
product properties

Missing Knowledge on recycling-relevant 
aspects concerning product and processes (input)
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Production Usage DisposalPlanning
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Project team

Development 
Construction

Missing
information

feedback

- Recycling ability
- Disposal costs
- Recycling rate

[source: Hesselbach, Kühn, 1998]



Cost determination
Cost impact

Cost determination

Cost impact

C
os

t s
ha

re
 in

 %

Manufacturing Assembly Usage DisposalDesign
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Life Cycle
Stages
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Manufacturing Assembly Usage DisposalDesign

In the future ProducerProducer & UserProducer

Extended Product Extended Product 
ResponsibilityResponsibility

Traditionally Producer User

timeline

“The concept of Extended Product Responsibility (ERP) imposes to the manufacturers 
the responsibility for the environmental impact and performances of their product during 

its later life cycle stages [OECD].” 
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[source: Meißner et al., 1999, mod.]
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Disassembly  time =  T Supply + T Standard + T Transition + T Taking-off

T supply Time required to take and position the tool
T standard Time required to disassemble a joining 

element
T Transition Time required to get to the next 

joining element

T Taking-off Time required to put the tool and part away

StandardStandard
TakingTaking--offoff

StandardStandard

SupplySupply TransitionTransition
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Gli Ecodesigner possono contribuire a 
rallentare il degrado dell’ambiente più degli 

economisti, dei politici, delle imprese e anche 
degli ambientalisti (...). Una volta che un certo 
modello di progettazione più sano dal punto di 

vista ambientale penetra nel mercato, i suoi 
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vista ambientale penetra nel mercato, i suoi 
effetti benefici si moltiplicano”.

Alastair Fuad Luke



The end
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