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R i i d fi iti f CPRevision: a definition of CP

Cleaner Production
UNEP International Declaration on Cleaner Production 

the continuous application of an integrated, preventive strategy 
applied to processes, products and services in pursuit of economic, 
social health safety and environmental benefitssocial, health, safety and environmental benefits.

Source: http://www.unep.org/OurPlanet/imgversn/104/declare.html



T l f CP (1)Tools for CP (1) 

Cleaner Production
UNEP International Declaration on Cleaner Production 

the continuous application of an integrated, preventive strategy
applied to processes, products and services in pursuit of economic, 
social health safety and environmental benefits

processesprocesses
social, health, safety and environmental benefits.

Source: http://www.unep.org/OurPlanet/imgversn/104/declare.html

Environmental Management Systems (EMS)



EMS: improve environmentalEMS: improve environmental
performance of the industrial

f ilitfacility



EMS according to ISO 14001

act plan

docheck docheck



What plan do you suggest?

act plan

docheck docheck



Some examples…

CP plan for manufacturer of washing powder?



Some examples…
CP plan for a city promoting clean mobility?



Some examples…

CP plan drinking water delivery systems



Some examples…

CP plan for personal hygiene?



Problem: what’s an effective plan?

• ??
act plan

docheck docheck



Let’s define the problem… 
 Intuitive solutions do not correspond with a complex 

reality

 Comparison of alternatives are based on false
assumptions

 Solutions introduce risks of suboptimization or even 
shifting of burdens

 Th i l k f titi i t l i f ti There is a lack of quantitive environmental information

 Environmental information is poorly integrated with
design and planning activitiesdesign and planning activities



Resolved: the industrial facility isResolved: the industrial facility is 
just part of a product chain…



B k t d fi iti f CPBack to…a definition of CP

Cleaner Production
UNEP International Declaration on Cleaner Production 

the continuous application of an integrated, preventive strategy 
applied to processes, products and services in pursuit of economic, 
social health safety and environmental benefitssocial, health, safety and environmental benefits.

Source: http://www.unep.org/OurPlanet/imgversn/104/declare.html

If strategies are to improve the environmental performance of g p p
processes, products and services, we need to consider

1. their entire life cycle

2. all relevant (environmental) impacts



T l f CP (2)Tools for CP (2)

Cleaner Production
UNEP International Declaration on Cleaner Production 

the continuous application of an integrated, preventive strategy
applied to processes, products and services in pursuit of economic, 
social health safety and environmental benefits

processes products and servicesproducts and servicesprocesses
social, health, safety and environmental benefits.

Source: http://www.unep.org/OurPlanet/imgversn/104/declare.html

Environmental Management Systems (EMS)

Environmental Life Cycle Analysis (LCA)



Life Cycle Analysis is:
 Based on the fact that products do not pollute but their Based on the fact that products do not pollute, but their 

production, use and disposal do;

 A quantitative integrated assessment of environmentalA quantitative integrated assessment of environmental 
impacts from ‘cradle to grave’;

 An analysis of comparative products, processes and y p p , p
services



Schematic overview of an LCA

LCA: a product-oriented method for sustainability analysis



Example of LCA results

Impact category Incandescent lamp Fluorescent lampImpact category Incandescent lamp Fluorescent lamp
Climate change 120000 kg CO2-eq 40000 kg CO2-eq

Ecotoxicity 320 kg DCB-eq 440 kg DCB-eqEcotoxicity 320 kg DCB-eq 440 kg DCB-eq

Acidification 45 kg SO2-eq 21 kg SO2-eq

Depletion of resources 0.8 kg antinomy-eq 0.3 kg antinomy-eq

etc … …



Examples of sectors in which LCA 
is used, include…is used, include…

• Sustainable Mobility
• Sustainable Public Procurement
• Industry and Manufacturing
• Integrated Chain Management

B ildi d A hit t• Building and Architecture
• Science for Sustainability

Related concepts:Related concepts: 
• Eco-efficiency
• Eco-design
• Life Cycle Costing/Total Cost of OwnershipLife Cycle Costing/Total Cost of Ownership
• Societal Life Cycle Analysis/Societal Cost Benefit Analysis





Sustainable PublicSustainable Public 
Pocurement

•“Sustainable Procurement is a process whereby organisations meet 
their needs for goods, services, works and utilities in a way that 
achieves value for money on a whole life basis in terms of generating 
benefits not only to the organisation, but also to society and the 
economy, whilst minimising damage to the environment.”

•Public spending 8 and 30% of national GDP making most•Public spending 8 and 30% of national GDP, making most 
governments the largest single consumers in their countries. 
•Provides a major opportunity to shift to more sustainable production 
and consumption patterns through the example that governments can 
provide to other consumers and through the increased demand and 
the creation of new markets for sustainable products.

Source: Procuring the Future – the report of the UK Sustainable Procurement Task Force, 
J 2006)June 2006)



LCA for continuous improvementLCA for continuous improvement
LCA 

lt
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act plan Understand
when and where

docheck
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Applications of LCA (shortApplications of LCA (short 
videos)

LCA of Carbon in Biofuel Production and Consumption
LCA example of plastic bags vs biodegradable bagsLCA example of plastic bags vs biodegradable bags
LCA on Cascades paper



E D iEco-Design

Improving the Environmental 
Performance of Products through 
Design
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Business drivers for Eco-design

Source: Granta’s ‘Five Steps to Eco Design, Granta Design Limited, 2011



Consequences for Composition and Amount of 
Solid Waste (2)
Eco-Design improves Eco-efficiency:

Functional performance provided by product over life cycle (€)
Eco-efficiency =

Environmental Impacts of product over life cycle (Eco-points)

eco-efficiency resource-
efficiency

reduction haz. 
substances= +

Extractions
from biosphere

Emissions to 
biosphere



Definitions for Eco-design, Design for Environment, 
Design for Sustainability…

“the systematic consideration of design performance 
with respect to environmental, health, and safety 
bj ti th f ll d t d lif l ”objectives over the full product and process life cycle” 

(Fiksel, 1996 in Wrisberg et al. 2002).

si
gn

Ecodesign expands the design scope towards
environmental and social implications of products and Ec

o-
de

s

processes

HOW??

30/57

HOW??



Eco Design Steps

1. Consider environmental impact early in the 
design process

2. Consider the entire product system
3. Select materials and processes based on

the assessment of environmental and 
technical properties

Source: Granta’s ‘Five Steps to Eco Design, Granta Design Limited, 2011



Consider environmental impact early inConsider environmental impact early in 
the design process

80% of a product’s
overall environmental
impact has been builtimpact has been built 
in by the end of the 
conceptual design 
hphase

Source: Granta’s ‘Five Steps to Eco Design, Granta Design Limited, 2011



Implications for the Design ProcessImplications for the Design Process

 

Availability of 
information on 
the product 

Freedom to Freedom to 
change the 
design 

Planning Idea generation    Concept development Detailed design 

Complexity of the Design Process

33/57

Complexity of the Design Process



Consider the entire product system

Source: Granta’s ‘Five Steps to Eco Design, Granta Design Limited, 2011



Some products have a dominating load duringSome products have a dominating load during 
production, some during use, some during disposal



Select materials and processes based on the assessmentSelect materials and processes based on the assessment
of environmental and technical properties

Source: Granta’s ‘Five Steps to Eco Design, Granta Design Limited, 2011



How to integrate LCA information intoHow to integrate LCA information into 
the design regime?

• The designer considers 
functionality requirements of the 
product including its environmentalproduct including its environmental 
implications along the life cycle.

• The ‘Lifecycle Design Strategies 
Wheel’ visualizes the guidelines ofWheel visualizes the guidelines of 
Eco-Design.

• A ‘product profile’ is created using 
LCALCA.

(S B t d V H l E d i A P i i A h t

37/57

(Source: Brezet and Van Hemel, Ecodesign, A Promising Approach to 
Sustainable Production and Consumption, 1997. Electronic figure available at 
www.matbase.com)



Principles of eco-design according toPrinciples of eco-design according to 
ISO 14062 guidelines



Benefits from Eco-design

Improved 
material and 

energy content
Reduced solid waste 

Eco-products
energy content 
(quantity and 

quality) in 
products

amount and 
hazardousness 

composition

Consequences for solid waste:Consequences for solid waste:
• Reduction of natural resource extractions (materials and energy)
• Reduction or elimination of hazardous materials within waste

R d ti f t i i i d i i i ti
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• Reduction of toxic emissions during incineration
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LCA modelling example

LCA of a hand dryer (Pré Sustainability Consultants)



LCA is a ‘young’ technique

70’s: Limits to Growth70 s: Limits to Growth

90’s: establishment of Society for Env. Toxicoloty and Chemistry, introduction 
of LCA (code of practice)

Si th l t f LCA thi ki th h b l t f i iti ti bSince the evolvement of LCA thinking, there have been a lot of initiatives by 
governments, universities, businesses, researchers…



LCA i t d di d t h iLCA is a standardized technique

International Organisation for Standardisation (ISO) 
developed the ISO 14040 series on the structure of LCA’sp

ISO 14040

ISO 
14041

ISO 
14042

ISO 
14043

ISO 
14044

…which implies international consensus on procedure of p p
conducting LCA’s



EU policies and LCA
Lifecycle thinking is key concept in IPP (integrated product 
policy) 

EuP (Energy using Products) or Eco-design directive, for 
all mass produced EuP’s

European LCA center JRC (Joint Research Center) 

Websites: 
http: //ec.europa.eu/environment/ipp/home.htm 

http://ec.europa.eu/enterprise/eco_design/index_en.htm

http://ec europa eu/environment/ipp/identifying htmhttp://ec.europa.eu/environment/ipp/identifying.htm

http://lca.jrc.ec.europa.eu/



What is implied in LCA model? 
Lifecycle of 
product or

service

Complex 
reality

Impact on
ecosystems, 
health etc

LCA

health, etc.

LCA 
model



LCA framework (ISO 14040)



Scientific LCA discussions
SETAC conferences; Ecobalance Tsukuba, Japan; InLCA, 
USA; CILCA, Latin America, Chili; UNEP Lifecycle 
I iti tiInitiative

Journals covering LCA:

•International Journal on Life Cycle Assessment

•Journal of Cleaner Production 

•Journal of Industrial Ecology

•Environmental Science and TechnologyEnvironmental Science and Technology


