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Intro

About this manual

What are the objectives of the manual?

The manual Ecodesign: a promising approach to sustainable production 
and consumption has been written to help industrial businesses worldwide 
introduce systematic ecodesign. Now that businesses are becoming more 
familiar with the concepts of environmental management and cleaner 
processes, the time has come to focus on the core of the issue: the design of 
the product itself. Improving product design by applying ecodesign principles 
is a big step towards the prevention of environmental problems at source 
and, hence, towards a more sustainable society.

Ecodesign, or the integration of environmental aspects into the familiar 
product development process, is important from both the environmental and 
the business perspective. Ecodesign projects carried out all over the world 
have shown that as well as helping improve the environment, ecodesign also 
often offers businesses financial benefits.

●     The objectives of this ecodesign manual are:
to describe a step-by-step method, tools and guidelines to help 
companies implement ecodesign in their product development 
processes; 

●     to supply practical information on specific ecodesign issues, such as 
ecodesign strategies, methods for life cycle assessment and life cycle 
costing, product-oriented environmental policy, the environmental 
problem and green tactical marketing;

●     to function as a broker for ecodesign by including extensive information 
sources, literature references and addresses of ecodesign information 
providers;

●     to create worldwide interest in ecodesign by including many 
international ecodesign case studies which reveal the environmental 
and entrepreneurial benefits of ecodesign when applied in practice; 
and

●     to stimulate product developers experienced in improving the 
environmental profile of their products to provide innovative products 
with a low environmental impact.
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What can be achieved with 
ecodesign?

The first results of ecodesign are promising: a 30 to 50 per cent reduction in 
environmental load is often feasible in the short term. Even higher reductions 
can be achieved. For example, the Picto office chair is a breakthrough in 
which ecodesign resulted in a saving of material and energy, a reduction in 
waste, an innovative product design and a considerable reduction in costs. 
This is 'a win-win' situation in which there are benefits for both the business 
and the environment. A win-win situation can also be achieved through a 
number of small steps rather than a single large breakthrough. It takes only a 
little logical thinking to achieve a moderate reduction in environmental impact 
and thus familiarity with the subject. It is therefore important for businesses to 
start gaining experience with ecodesign as soon as possible. Opportunities 
are legion, and it is, simply a case of grasping them as quickly as possible. 

 

EXHIBIT 1: WILKHAHN, Germany

In 1992 Wilkhahn Ltd., a German company with outlets in 35 countries, 
introduced the family of office swivel chairs called the Picto 20 Programme. 
The Picto is a product with a lower environmental impact and which has an 
innovative design It has proven to have a high market potential as well: a 
sales increase of 1 5 per cent has been realized since the product was 
introduced.

The office chair is designed to have a long life. The number of parts and the 
amount of materials used has been reduced to a minimum. The product is 
made for easy repair, disassembly and reuse. The chair can be recycled up 
to 95 per cent. 

All parts are mechanically joined, without glue. All 
plastic parts weighing more than 15 grammes are 
marked for identification. The materials used are 
polypropylene, high-pressure secondary aluminum, 
PUR-foam produced without CFCs and beech wood 
from renewable sources. Pigments do not contain 
heavy metals, The cloth covers are detachable for 
cleaning, repair or replacements Wilkhahn has 
developed a system for taking back the product and 
remanufacturinq it after the initial use.

source: Catalogue The Picto by Wilkhahn,
Bad Münder, Germany

 

 

Background to the manual 

How is ecodesign treated in the manual?

Governments, businesses and consumers began to give more attention to 
the environmental aspects of products after 1990. This trend has been 
encouraged by a growing awareness of responsibility for the environment. 
The focus has shifted from environmental management in the form of 'end-of-
pipe technology' to 'cleaner processes' followed by improving the product 
design itself. Larger companies with international sales outlets have already 
gained experience with ecodesign. Their knowledge and experience has 
been used to make this manual.
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The approach followed here The word ecodesign has been chosen since it implies a need to find the right 
balance between ecological and economic requirements while developing 
products. Environmental issues must be considered in all the stages of 
product development, with the aim of producing products with the lowest 
possible environmental burden at all stages of the product life cycle. In the 
end, ecodesign should lead to a more sustainable system of production and 
consumption (as the title of this publication suggests). Other terms referring 
to the same approach are design for the environment, life cycle design and 
environmentally-conscious design and manufacturing. 

Cleaner production is regarded as the predecessor of ecodesign. A relation 
between ecodesign and the concepts of life cycle management and industrial 
ecology exists, but is less direct. A more extensive discussion of these 
concepts can be found in Chapter 2.1.

The backbone of the manual is a step-by-step plan which allows a business 
to initiate and carry out an ecodesign project and, as a result, gain 
experience in this field and become familiar with the main ecodesign 
principles.

As experience with ecodesign is gained, the company can moderate the step-
by-step plan in an ecodesign programme that best suits its own situation and 
demands. With that, the company can internalize ecodesign in its product, 
development function and improve its other products as well.

Who is the manual intended for?

This manual provides can introduction to ecodesign for all those who are 
active or interested in product development, in large as well as small 
companies and in design consultancies. The manual assumes that the reader 
already has some knowledge of the general design process and associated 
marketing aspects. The primary audience is thus product managers, product 
developers and designers. Nevertheless, many of the issues discussed are 
relevant to marketing managers, production planners and buyers as well. 
When the manual refers to the product developer or product development 
team it includes all those who cooperate to develop products.

The manual also contains valuable information for students and teachers in 
industrial design engineering or, more specifically, ecodesign.

How should the manual be used?

The manual is set up in such way that each user can pick out the issues in 
which he or she is most interested. To achieve this, the manual has a 
modular structure.
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The arrangement of the manual Chapters 1 and 2 provide the necessary background. Chapter I describes 
the importance of ecodesign, addressing both environmental and 
entrepreneurial interests. Chapter II explains the essence of ecodesign by 
describing the relation of ecodesign to other environmental approaches in 
industry and its relation with the traditional product development process. 

The backbone of the manual is the ecodesign process described in seven 
steps. This step-by-step plan runs more or less parallel to the customary 
design process. In each step attention is focused on those aspects which are 
specifically related to ecodesign. The steps deal with the organization of an 
ecodesign project (Step 1), product selection (Step 2), the establishment of 
ecodesign strategies (Step 3), the generation of ideas (Step 4), detailing the 
design concept (Step 5), communication and product launch (Step 6) and the 
organization of follow-up activities (Step 7). This structure is illustrated in the 
Reader's Guide (see page 10 and at the beginning of each Step).

Supplementary 'modules' can be found after the 7 steps. Nine modules have 
been included, each dealing with a specific ecodesign issue: ecodesign 
strategies (A), optimization of the end-of-life system (B), methods for 
Quantitative life cycle analysis (C) and life cycle costing (D), ecodesign 
workshops (E), green marketing (F), the environmental problem (G), 
productoriented environmental policy (H) and information providers and 
literature references (I). The Reader's Guide on page 10 illustrates the 
relevance of the modules to each ecodesign step.

A collection of ecodesign worksheets concludes the manual. These can be 
used while the ecodesign team is following the step-by-step plan described in 
the 7 steps.

 

Picking out relevant elements Since the manual deals with a broad range of ecodesign-related issues but 
readers can pick out the elements most relevant to their situation. The 
following recommendations may support this selection. 

  

If you are you shold not miss
General 
manager

Executive summary, the introduction and the examples in 
the boxes

Product 
manager

Executive summary, the introduction and Chapters I, II and 
the 7steps, A, B, C, E, F, H

Ecodesign 
manager

Complete manual

Product 
developer

Introduction, the 7steps, A, B, C, D and G

Product 
designer

Introduction, the 7steps, A, C and E

Marketing 
manager

Introduction, Chapter I and 3, D, F and H

Production 
planner

Introduction, the 7steps, A, B, G and H

Buyer Introduction, the 7steps, A, B, G and H
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Environmentalist Introduction, Chapter I, II and the 7steps, A, B, C, F and G
Teacher Complete manual
Student Complete manual
Policy-makers Executive summary and introduction

 

I The importance of ecodesign
II The essence of ecodesign
Step 1: Organizing an ecodesign project
Step 2: Selecting a product
Step 3: Establishing the ecodesign strategy
Step 4: Generating and selecting product ideas
Step 5: Detailing the concept
Step 6: Communicating and launching the product 
Step 7: Establishing follow-up activities
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Chapter I 

I The importance of ecodesign
This chapter describes why it is important from an environmental and business perspective to 
integrate environmental requirements into product development. It describes the environmental 
reasons for focussing on ecodesign, reasons that are described in more detail in section 2.1 and in 
Module G, The Environmental Problem. It also emphasizes the fact that the sensible thing for any 
business is, in any case, to implement ecodesign for economic reasons.

 

I The importance of ecodesign
I.1 The environmental perspective
I.2 The business perspective
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Chapter II 

II The essence of ecodesign
This chapter discusses three key terms: sustainable development, cleaner production and life cycle 
management (Section II.1). Section II.2 compares traditional product development with ecodesign. 
This comparison must be kept in mind during the ecodesign step-by-step plan, described in 
"Ecodesign in 7 steps".

 

II The essence of ecodesign
II.1 Ecodesign and other environmental approaches
II.2 The link between ecodesign and traditional design
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Chapter 1 

 

 Step 1: organizing an ecodesign project
Step 1 of the step-by-step plan deals with starting up an ecodesign project. An important activity in 
this step is getting management's commitment for the ecodesign project at the highest possible 
level. Subsequently, the project team's composition is discussed. Experience shows that these two 
activities are crucial for the success of ecodesign within the firm in both the short and the long term. 
Finally, guidelines for implementation and planning are presented, and advice is given on how to 
estimate a budget for the project.

Setting an 
example

A good ecodesign project motivates. This is important if the team is to pass on the concept of 
ecodesign to others and undertake new projects. The project should function as a model for a 
workable approach and as a catalyst. Tackling a specific product, plus communicating about the 
ecodesign project throughout its duration, raises awareness of staff in the departments involved 
(marketing, sales, purchasing, technology, design, production, operations, maintenance, logistics 
and general management). A successful pilot project forms a valid point of departure for later 
projects and, eventually, for setting up a long-range plan for ecodesign.

Module I is relevant to this chapter.

Step 1:organizing an ecodesign project
1.1 Get management's commitment
1.2 Set up a project team
1.3 Draw up a plan and a budget 
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Chapter 2 

 

  Step 2: selecting a product
As results of step 1 of the ecodesign step-by-step plan, a project team has been appointed, the 
management has given its support, a general procedure has been worked out, a plan has been 
drawn up and a budget has been earmarked for the project. Input of suitable environmental 
expertise is ensured.

Step 2 is concerned with the selection of a suitable product. First, criteria must be formulated for the 
purpose of selecting a product. An estimation is mode of its market potential, the potential 
environmental improvement and its technological feasibility. After this, the product is selected and a 
detailed design brief formulated. Only then can the project team be determined in detail since the 
character of the product can imply the participation of specific team members.

 

Module I is relevant to this chapter.

Step 2: selecting a product
2.1 Draw up the selection criteria
2.2 Making the selection
2.3 Define the design brief
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Chapter 3

 

Step 3:Establishing the ecodesign strategy
Step 2 selected the product to be redesigned and drew up a design brief. It also established how 
much latitude the project team had, and whether it should proceed incrementally ('evolution') or 
more drastically ('revolution'). 

Ecodesign can lead to the birth of new ideas. To benefit full from such innovations, it is important to 
consider which ecodesign routes are the best from both the environmental and the corporate 
perspective. Step 3 therefore focuses on establishing the most promising ecodesign strategy for the 
project. 

The problem which was defined in the design brief in Step 2 is now analysed in greater detail. There 
are three questions:

●     What can the company do?
This depends on the existing environmental product profile.

●     What does the company want to do?
This relates to the internal drivers, or the objectives and possibilities available within the 
company.

●     What must the company do?
This is dictated by the external drivers, in other words, by the need to include the 
environmental requirements of other players such as competitors, customers and 
government.

Based on the analysis of the environmental product profile and the company's drivers for ecodesign, 
priorities are set concerning the most suitable ecodesign strategy to follow in the project. Step 3 
ends with a specification of the environmental requirements for the planned product.

Establishing 
the most 
suitable 

ecodesign 
strategy

The different routes that can be followed in ecodesign are called ecodesign strategies. A 
classification of ecodesign strategies is presented in Figure 3.3.4 and described in detail in Module 
A, Ecodesign Strategies. 

A procedure is illustrated in Figure 3.3.1 which can be used to select systematically the most 
suitable combination of ecodesign strategies for a particular project. The procedure contains five 
activities. It starts with the analysis of the environmental product profile (Section 3.3.1), followed by 
analysis of the internal and ' external drivers for ecodesign (Section 3.3.2). Based on these 
analyses, improvement options are generated (Section 3.3.3).

Figure 3.3.1: Establishing an ecodesign strategy
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To select the most suitable improvement options, a feasibility study is executed (Section 3.3.4). 
Finally, the improvement options which are expected to be the most promising are presented as the 
project's ecodesign strategy (Section 3.3.5).

All these steps must be implemented by the team members, one of whom should represent 
management. The team should preferably include staff from the marketing, purchasing, logistics and 
production departments. The results of each step can be, recorded on a worksheets 3 to 8. To 
illustrate how to use the work sheets, a case history on establishing the ecodesign strategy for a 
coffee machine is presented in Sections 3.3.1 to 3.3.5.

Module I is relevant to this chapter.

Step 3: Establishing the ecodesign strategy
3.1 Analyse the environmental product profile
3.2 Analyse internal and external ecodesign drivers
3.3 Generate improvement options
3.4 Study feasibility of the improvement option
3.5 Define the ecodesign strategy
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Chapter 4 

 

Step 4: generating and selecting product ideas
Step 3 established an ecodesign strategy for the short and the long term. The results of this step are 
included in the list of requirements. In step 4, starting from the list of requirements, product solutions 
are generated. Several techniques care discussed for producing ideas for new products and product 
systems and for improving existing ones. Finally, this step explains how appropriate ideas can be 
tested against the list of requirements.

Module I is relevant to this chapter.

Step 4:generating and selecting product ideas
4.1 Generate product ideas
4.2 Organize a workshop on ecodesign
4.3 Select promising ideas
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Chapter 3 
Casestudy 1

 

Steg 3: Lag en 
økodesignstrategi
Dette steget skal gi prosjektgruppen oversikt over 
hvilket potensiale som finnes for å forbedre det 
eksisterende produktet. Stegets konkrete mål er å 
definere en økodesignstrategi for resten av prosjektet. 
Strategien definerer hvilke områder det skal fokuseres 
på i utviklingen av det nye produktet. Det skal svares på 
tre nøkkelspørsmål rundt utformingen av det nye 
produktet:
1. Hva kan firmaet gjøre?
2. Hva vil firmaet gjøre? (interne drivkrefter)
3. Hva må firmaet gjøre? (eksterne drivkrefter)

I prosessen med å utforme økodesignstrategi skal 
prosjektgruppen bli bevisst på mulighetene som ligger i 
konseptualiseringen av det nye produktet. Ved hjelp av 
arbeidsark (eng: worksheets) systematiseres analyser 
og strategier.

For å nå fram til økodesignstrategien gjennomføres 
analyser av de viktigste elementene innenfor prosjektets 
systemgrenser. Systemgrensen setter rammen for hvor 
vidt prosjektet skal spenne. Elementer som normalt 
finnes innenfor systemgrensene og også tas med i 
tidlige analyser er eksisterende produkter, 
produksjonsforhold i bedriften, miljøbelastninger fra 
råvarer osv.

Gangen i å lage en strategi kan grovt beskrives i 4 
punkter:

1. Analyser de miljømessige aspektene ved dagens 
produktsystem, samt få en oversikt over hvilke interne 
og eksterne drivkrefter for økodesign som finnes
2. Lag forslag til nye strategier
3. Evaluer forslagene
4. Definer strategien 

En definisjon av strategien ble utført av gruppa i 
fellesskap på et seminar. Gruppas erfaring er at steg 3 
egner seg meget godt til å bli gjennomgått i plenum. 
Diskusjonen rundt forskjellige emner i dette steget 
skapte nye og interessante synsvinkler, og nye ideer ble 

 

Eivind introduserer til seminar og workshop
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generert. I tillegg er det en del arbeidsark i dette steget 
som med fordel kan brukes av et prosjektteam i 
fellesskap.

 

Steg 3: Lag en økodesignstrategi
3.1 Introduksjon til analyse av Hamax barnesete 
3.2 Interne og eksterne drivkrefter
3.3 Generering av økodesignstrategier
3.4 Gjennomførbarhet
3.5 Strategihjulet
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Chapter 2.1 

 

2.1 Draw up the selection criteria
The step of setting out the criteria on which to choose a product is often taken intuitively. Such an 
approach involves the risk of not making the best choice and thus reducing the chance of success 
and follow-up activities.

Which 
criteria 
apply?

The criteria on which to base the choice of a product are derived from the company's objectives and 
should be the most relevant to the company's situation. Section 1.2 of this manual describes the 
environment-related trends that are currently effecting businesses, which must be considered when 
defining the selection criteria. Examples of such criteria are: 

●     the necessity to reduce a product's environmental impact, which results from the company's 
environmental policy, legislation, public norms, changing consumer preferences (for natural 
materials and reusable packaging, for example) and the activities of competitors;

●     the estimated market potential and the desired future contribution of the product towards the 
company's trading results;

●     the possibility of combining product innovation with environmental merit;
●     the complexity of the product;
●     the extent to which environmental problems con be overcome by the project team;
●     the anticipated learning effect for the whole organization;
●     the available organizational capacity and financial resources.

Module I is relevant to this chapter.

Step 2: selecting a product
2.1 Draw up the selection criteria
2.2 Making the selection
2.3 Define the design brief

 

     

http://design.ntnu.no/fag/ecodesign/theory/step2/step2_1.htm [06/05/2003 10:20:17 p.m.]

http://design.ntnu.no/fag/ecodesign/examples/ex1/ex1_step2/top_step2_1.htm


Untitled Document

  

Chapter 2.2 

 

2.2 Making the selection
Before selecting a product, the existing product range should be evaluated in terms of its market 
potential, its potential environmental merit end the technological feasibility of the expected 
product changes.

Visualizing 
market 

potential and 
environmental 

merit 

An eco-portfolio matrix can be used to obtain an overview of the market position of the product 
range from an environmental point of view (Figure 3.2.1 and work sheet 2 in Module J). In this 
matrix, the potential market shares of the company's products are linked to their potential 
environmental merit. Both values are indicated roughly, as a result of discussions between the 
ecodesign team, the marketing department and an environmental specialist. Products which fall 
in quadrant 1, combining a high market potential with promising environmental merits, should 
get high priority. An example of an eco-portfolio matrix, made out for a packaging company, is 
shown in Figure 3.2.1. 

 

 

Estimating 
technologkal 

feasibility 

Another important criterion for selecting a product is estimating its technological feasibility. Two 
aspects are important here: the complexity of the product and its life cycle. 

The complexity of the product

Improving a highly complex product design requires more effort than improving a more simple 
one. A company starting ecodesign should not be

Figure 3.2.1: Eco-portfolio matrix (for packaging materials)
(inspired by the Boston Consulting Group's Growth-Share Matrix, Source: Kotler, 1988, p.41)
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too ambitious. Don't select the most complex product with which to start ecodesign.

If all products are of the same high level of complexity, the project might focus on just one 
component or sub-assembly of a product. When working on a complex product such as a motor 
vehicle, the choice might be for a new dashboard or the application of secondary materials for all 
important components. For complex electronic equipment, such as television sets, computers 
and photocopiers, the choice might be for sub-assemblies such as the casing, loudspeakers or 
certain electronic modules. The team could even begin just with a product's packaging.

The length of a product's life cycle

The length of the product life cycle is an important criterion when selecting the product. 
Packaging has a very short lifetime. If an improvement is made, 'ecodesigned' packaging can be 
introduced within a couple of months. It is an entirely different matter for products with a longer 
life cycle, such as durable consumer goods. Washing machines which consume far more water 
and electricity than their 'ecodesigned' successors may be in use for as long as 20 years.

The environmental profile of products must be improved as early as possible, focusing on those 
improvement options that can be implemented quickly. Where products have a long life cycle, it 
may be best to apply ecodesign to components or sub-assemblies.

Module I is relevant to this chapter.

Step 2: selecting a product
2.1 Draw up the selection criteria
2.2 Making the selection
2.3 Define the design brief
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Chapter 2.3 

 

2.3 Define the design brief
When the Product has been selected, the team can draw up a design brief in more detail, the first 
stages of which were begun in Step 1.

What 
should a 

design brief 
include?

The design brief should include, as a minimum: 

●     a general analysis of the existing product (as in traditional design briefs);
●     the reason for the selection of the specific product for ecodesign; 
●     a statement about the project team's latitude-how radically can the existing product concept 

be changed;
●     an indication of the environmental and financial objectives, and a description of the physical 

products to be produced;
●     the way the project is to be managed;
●     the terms in which the results are to be documented and measured; the final composition of 

the project team, plus any outside experts, and a description of their responsibilities;
●     a description of the procedure to be adopted for the project based on the ecodesign step-by-

step plan (use work sheet 1 in Module J);
●     a plan and time scale for the project;
●     the project budget and its allocation to subsequent activities.

Module I is relevant to this chapter.

Step 2: selecting a product
2.1 Draw up the selection criteria
2.2 Making the selection
2.3 Define the design brief
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Chapter 1.1 

 

1.1 Get management's commitment

Why 
management 

should be 
involved

Ecodesign must be included in corporate environmental policy and therefore have the support of 
both the design team and management. Management must be motivated if it is to make time and 
money available for the pilot project. Management must therefore be kept informed--throughout 
the entire ecodesign process-of the team's progress and its problems at least once in each 
individual step. This provides management with the opportunity to monitor progress and thus to 
judge whether the preliminary results conform with what was promised in the project plan. 
Management has to give its approval and set goals for each step in the process. 

There are several ways to convince people of the relevance of ecodesign. First, provide examples. 
Accounts of successful projects can be convincing, especially when the environmental advantages 
and the economic benefits are presented hand in hand. For this purpose, use the case studies 
included in Section 3.5, and the information providers and references which are included in 
Module I.

Next, explain the environmental relevance of ecodesign and the need for environmental concern. 
Section I.1 provides a short overview of environmental problems, which are worked out in more 
detail in Module G, The Environmental Problem.

Getting 
commitment 
to ecodesign

Finally, point out the entrepreneurial relevance of ecodesign. Chapter I.2 gives an overview of the 
drivers for ecodesign from the business perspective. One aspect of this is the necessity to 
anticipate legislation and regulations that may be developed in countries to which the company 
exports. An example of this is the ISO 14 000 series for certification of environmental 
management systems, which will in a few years become a standard, just like the ISO 9000 series 
for quality management has become an industrial standard. Use Module H (Product-oriented 
Environmental Policy) to learn more about environmental product policy. This provides, for many 
countries, a short description of prohibitions on the use of hazardous substances and products, 
seals of environmental quality, standards, agreements, obligations to supply information, and 
agreements to take products back. 

Drawing up 
environmental 

policy 
statements

That the company takes ecodesign seriously can be expressed by drawing up an environmental 
policy statement. A document of this nature is by, no means indispensable but it can provide much 
support for future ecodesign projects. Figure 1.1 is an example of such a statement. 

Module G and Module I are relevant to this chapter.

Step 1:organizing an ecodesign project
1.1 Get management's commitment
1.2 Set up a project team
1.3 Draw up a plan and a budget
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Chapter 1.2 

 

1.2 Set up a project team
Ecodesign has an impact on many different departments in a company. A small, efficient project 
team is needed to anticipate market trends and changes that may take place within the company. 
This team will be responsible for the entire ecodesign project and subsequent follow-up projects.

The task, the competencies and the responsibilities of the project team must be clearly set out; a 
project leader must be appointed and a reporting schedule drawn up. The time schedule and 
budget must also be set out in detail. The team must include members who have the authority to 
take decisions at meetings.

Forming the 
project team

At the beginning of a project it is important to determine which stakeholders, inside and outside 
the company, need to be taken into account. The most important stakeholders can be asked to 
join the project team or a monitoring committee. This stage can be made easier by drawing up a 
stakeholders' card, as shown in Figure 1.2. This helps to identify which stakeholders will benefit 
from change and, where the opposition is to be found. It can be helpful to involve those most 
opposed to the development from the start. Figure 1.2 is also useful to define those stakeholders 
who can help enhance the project and communicate about it. 

Where specific experience or knowledge, is not available in the company, there may be a need for 
external competence, such as an innovation, consultant, industrial designer or environmental 
expert. The team may also include students of industrial design engineering or environmental 
sciences.

Roles of the 
team 

members

As in any product development process, all members have specific roles to play. The main 
differences between the situation in an ecodesign team and in a traditional design team are 
described below for company management, 

Figure1.1: A corporate statement on environmental product policy (Source: Philips, 
Eindhoven, The Netherlands)

PHILIPS ENVIRONMENTAL POLICY AND

ORGANIZATION

PHILIPS ENVIRONMENTAL POLICY STATEMENT

Environmental care is an integral part of the industrial an product policy of Philips The four basic 
principles are:

Sustainable development

Prevention is better than cure
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The total effect on the environment counts

Open contact with the authorities

These principles lead to the following policy statement

1 . Philips is committed to environmental care in all Its operations. All parts of the 
organization will incorporate this into the management of their activities.

2. Philips encourages the assessment of the total environmental Impact when 
introducing new processes, products or packaging.

3. Philips recognizes the importance of an on-going involvement and commitment of 
management and of all employees.

4. Philips will strive to conduct its industrial and commercial activities in such a way 
that the quality of the environment now and in the future is preserved. Philips 
supports the Business Charter for Sustainable Development of the 
International Chamber of Commerce (ICC), dated March 1991.

5. Philips is committed to complying with all applicable environmental laws and 
regulations and emphasizes the necessity of international harmonization of 
environmental regulations.

6. Plhilips will cooperate with governments, regulatory bodies, industries and 
consumer organizations and will take the initiative, where necessary, to promote 
workable and Improved codes of practice and effective laws and regulations.

7. Philips-encourages the collection and qualified recycling of products at the 
end of their useful life by third parties. In this respect, Philips will provide the 
necessary information concerning its products.

8. Philips will strive to inform the customer in such a way that he will be able to 
take the respective environmental consequences into account in his decision to 
buy, provided an assessment of the total environmental Impact of its product has 
been made.

J.D.Timmer

President

December 1991 TU-MH-137

The consequences of the above statement for Product Divisions (PD) and National Organizations 
(NO) have been detailed in this directive. If we mention PD, it also holds for legally independent 
companies who explicitly state that they wish to be dealt with as such.

Note:

Because this document deals just with the ENVIRONMENT, the word is often left out. The 
interrelations between parts of the organization are shown on two charts at the end of this 
directive.
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Figure1.2:Stakeholders for ecodesign

the project leader, the designer, the environment expert, the marketing manager and the chief 
buyer. However, it may be necessary to organize at least one plenary meeting with, for example, a 
production planner or a recycler.

The role of 
management

The main role, for management is at the strategic level. Managers must, assisted by their 
environmental advisers, define the role of the environment in their business and determine what 
environmental actions the organization should take. The definition of environmental policy and 
strategy should be followed by the setting of clear environmental goals, and establishing a budget 
and time scale to achieve these goals. 

Depending on the size of the organization, the management itself will supervise achievement of 
the environmental goals that have been set, or will delegate appropriate staff to do.

The role of 
the project 

leader

As in any project, the project leader coordinates and controls the process. He manages the 
communication between all team members and communicates regularly with management. It is 
largely up, to him to judge whether training or external expertise in the field of ecodesign is 
necessary. Together with the environmental expert he decides on what ecodesign tools and 
principles for the product developers to work with will be applied. The project leader makes sure 
that results are carefully documented and he defines the format of documentation, for instance in 
conformity with the quality system. It is the project leader who, in cooperation with the 
environmental expert, determines to what extent the overall results meet the prescribed goals and 
this he communicates to management.

The role of 
the product 

developer

Everyone involved in product development is aware that product developers can have a far-
reaching effect on decisions. It is the task of the designer to generate creative solutions and to 
look into new alternatives. This will require unrelenting discussions with the environmental expert.
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The role of 
the 

environmental 
expert

Environmental experts in the industrial world are generally employed as advisers. Their task is to 
see that the organization gets the correct data and tools to ensure that environmental issues are 
carefully considered in all projects. Environmental experts are also often advisers in a more 
strategic sense: they can help determine how important the environment is for the company and 
how it can best be integrated into the business strategy in general. 

An environmental expert must be in touch with the day-to-day operations and should be included 
in at least the first ecodesign project. At first he will have to deal with general information, which 
will become more specific towards the end of the project. The main issues at the beginning of a 
project are establishing priorities and the options for resolving issues. Towards the end of the 
project environmental evaluation becomes important in order to answer the question 'Has the level 
of environmental improvement that was specified been achieved?' During the project much 
necessary data will be found to be missing, and fast action should be taken to collect it.

The role of 
the marketing 

manager

If the marketing department receives clear signals that customers desire 'green' products, the 
marketing department may request environmental improvement of a product. If not, the marketing 
department's task is to provide advice as soon as the market's acceptance of proposed product 
changes is brought up for discussion. If a company has a large sales organization, it is advisable 
to convene joint meetings to explain the efforts under way and to cask for opinions about the 
results to date. 

Before a product is launched, the marketing manager must inform customers about the 
environmental merits of the new product. Only when customers are sufficiently 'educated' will they 
appreciate the product's added value.

The role of 
the 

purchasing 
department

The purchasing department must be involved, since it is generally knowledgeable about a wide 
range of developments, including those connected with the environment. The department will 
know suppliers who are improving their processes, sometimes achieving radical reductions in the 
environmental impact of their materials and components. Moreover, the purchasing department 
can communicate the environmental wishes of the company to its suppliers (see Exhibit 1.1 
overleaf for an example of the environmental requirements that one large company demands of its 
suppliers). The purchasing department, therefore, has a major warning function. 

  

EXHIBIT 1.1. BRITISH TELECOM 

British Telecom (BT), the United Kingdom's largest company in the field of communications, 
demands of its suppliers not only that, they provide a good price/quality ratio and that they are 
reliable, but also that they meet strict environmental requirements. BT's purchasing procedures 
involve a checklist of about 25 potential activities, most of which should be part and parcel of 
a supplier's environmental programme. Based on this checklist all suppliers - and, their products - 
are given an environmental rating of 0 to 100 which when added to other factors, plays an 
important role in the final choice of supplier and its products or services. Some of the requirements 
are listed below.

●     the supplier shall have a formal environmental management policy, as well as a fully 
documented environmental management system;

●     the supplier shall have undertaken and documented a preparatory environmental review;
●     the environmental documentation shall include: 

❍     a process for evaluating the environmental impact of its activities, products, services 
and packaging;

❍     a process for quantifying objectives and targets for environmental improvent
❍     appraisal of suppliers and sub-contractors;
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❍     employee training in environmental issues;
❍     a process for evaluating the whole-life environmental aspects of goods, such as 

depletion of non-renewable sources, the ability to use recycled materials, energy 
consumption, emissions, disassembly and recycling;

●     the maintenance of a register of environmental legislation;
●     the product or service shall not emit any substance which falls within legislative control;
●     the product shall bee free from any environmentally-hazardous substances or components 

requiring special handling on disposal such as mercury or lead;
●     the product shall be labelled to inform the user of any relevant disposal information on 

packaging and materials to enable optimum level of recycling or re-use;
●     an optional return loop shall be in place for the product at the end of its service life; this 

shall include a logistical route to return the item to the supplier, or its agent for re-use, 
recycling, incineration with energy recovery or responsible disposal.

Source the internet WWW-site http://www.bt.com/home/corpinfo/enviro. 

Module H and Module I are relevant to this chapter.

Step 1:organizing an ecodesign project
1.1 Get management's commitment
1.2 Set up a project team
1.3 Draw up a plan and a budget
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Chapter 1.3 

 

1.3 Draw up a plan and a budget

Planning 
ecodesign 

projects

Most ecodesign projects take between three months and a year to complete, depending on the level 
of penetration and the complexity of the product. Experience has shown that, even for complex 
products, it is advisable not to take longer than nine months. However exploratory the project may 
be, people have a need to see results within a reasonable time. 

The steps in this innovation project are the same as those that apply in traditional product 
development. These are shown in the reader's guide to this manual on page 10). The team can use 
work sheet 1 (Module j) to set up a plan for a specific ecodesign project.

How much 
will a 

project 
cost?

Budgeting for one's own staff is well-known terrain and obviously depends to a great extent on the 
complexity of the product. Budgeting for an environmental expert (often brought in from outside) 
depends on the level of quantification needed in the environmental studies, the frequency with which 
meetings are to be held, how the reporting is planned and the intensity of the project. The input from 
environmental experts may vary from 1 to as many as 25 person-days. 

The input from an environmental expert is most important in the company's first ecodesign project, 
when the environmental product profile is unknown. If some of the company's products resemble 
one another, the data obtained in the first project can be used in later projects. Calling in an 
environmental expert is therefore often a unique, once-off investment.

Module I is relevant to this chapter.

Step 1:organizing an ecodesign project
1.1 Get management's commitment
1.2 Set up a project team
1.3 Draw up a plan and a budget
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Ecodesign

  

Worksheets 

 

A collection of ecodesign worksheets concludes the manual Ecodesign: a promising approach to 
sustainable production and consumption.. These can be used while the ecodesign team is following the 
step-by-step plan described in the theory. 

You can navigate between the worksheets and the theory and casestudies that are relevant to the 
worksheet by using the meny at the bottom of each worksheet.

Worksheet 1: Ecodesign project planning
Worksheet 2: Eco-portfolio matrix 
Worksheet 3: The MET matrix
Worksheet 4: Internal drivers for ecodesign 
Worksheet 5: External drivers for ecodesign 
Worksheet 6: Ecodesign improvement options
Worksheet 7: The ecodesign priority matrix 
Worksheet 8: The ecodesign strategy wheel 
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Worksheet 1 

Ecodesign project planning

Responsible or involved 
persons Activities in each phase start date end date 

 

3.1 Organizing an ecodesignproject

3.3.1 Get management´s commitment
3.1.2 Set up a project team
3.1.3 Draw up plans and prepare a budget 

  

 

3.2 Selecting a product

3.2.1. Draw up the selection criteria
3.2.2 Making the selection
3.2.3 Define the design brief 

  

 

3.3 Establishing the ecodesign strategy

3.3.1 Analyse the environmental product profile
3.3.2 Analyse internal and external drivers
3.3.3 Generate improvement options
3.3.4 Study feasibility of the improvement options
3.3.5 Define the ecodesign strategy  

  

 

3.4 Generating and selecting ideas

3.4.1 Generate product ideas
3.4.2 Organize a workshop on ecodesign
3.4.3 Select promising ideas 

  

 

3.5 Detailing the concept

3.5.1 Operationalize the ecodesign strategies
3.5.2 Study feasibility of the concepts
3.5.3 Select the most promising concept  

  

 

3.6 Communicating and launching the product

3.6.1 Promote the new design in-house
3.6.2 Develop a promotion plan
3.6.3 Prepare for production 
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3.7 Establishing follow-up activities

3.7.1 Evaluate the product results
3.7.2 Evaluate the project results
3.7.3 Develop an ecodesign programme 

  

Worksheet 1: Ecodesign project planning
Worksheet 2: Eco-portfolio matrix 
Worksheet 3: The MET matrix
Worksheet 4: Internal drivers for ecodesign 
Worksheet 5: External drivers for ecodesign 
Worksheet 6: Ecodesign improvement options
Worksheet 7: The ecodesign priority matrix 
Worksheet 8: The ecodesign strategy wheel 

     

http://design.ntnu.no/fag/ecodesign/worksheets/1/worksheets_1.htm (2 de 2) [06/05/2003 10:23:01 p.m.]

http://design.ntnu.no/fag/ecodesign/theory/step1/top_step1_3.htm
http://design.ntnu.no/fag/ecodesign/examples/ex1/ex1_step1/top_step1_3.htm


Untitled Document

  

Worksheet 2 

Eco-portfolio matrix

 

 

The eco-portfolio matrix is of use for evaluating the actual product range in terms of its market potential 
on the one hand, and its potential environmental merit on the other hand. The products are judged 
according to these two criteria and then positioned in the eco-portfolio matrix.

Then select a product for the ecodesign project from cell 1: a product which promises high potential 
environmental merit and high market potential.

  

Worksheet 1: Ecodesign project planning
Worksheet 2: Eco-portfolio matrix 
Worksheet 3: The MET matrix
Worksheet 4: Internal drivers for ecodesign 
Worksheet 5: External drivers for ecodesign 
Worksheet 6: Ecodesign improvement options
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Worksheet 7: The ecodesign priority matrix 
Worksheet 8: The ecodesign strategy wheel 
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Worksheet 3 

The MET matrix

Material cycle

Input/ output 

Energy use

Input/ output 

Toxic emissions

Output 

Production and supply of 
materials and 
components 

 

  
  

In-house production

 

 
  

Distribution 

 

 
  

Utilization

 

operation

 
      

servicing 

 
   

End-of-life-
system

 

recovery

 
    

disposal 

 
   

Worksheet 1: Ecodesign project planning
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Worksheet 2: Eco-portfolio matrix 
Worksheet 3: The MET matrix
Worksheet 4: Internal drivers for ecodesign 
Worksheet 5: External drivers for ecodesign 
Worksheet 6: Ecodesign improvement options
Worksheet 7: The ecodesign priority matrix 
Worksheet 8: The ecodesign strategy wheel 
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Worksheet 4 

Internal drivers for ecodesign 

The internal drivers for product development which can be met by ecodesign are:

●     Sense of responsibility, i.e. .............
●     Increase of quality, i.e. ............
●     Image improvement, i.e...........
●     Saving in costs, i.e. .................
●     Innovative power, i.e. .............
●     Increased employee motivation, i.e. .........
●     ................

In-house obstacles for ecodesign could be:

●     ................
●     ................
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This worksheet is meant to support the identification of the internal company drivers for ecodesign. 
Knowledge of the company´s internal drivers (and eventually internal obstacles) is necessary to 
establish an ecodesign strategy which is both environmentally promising and realizable in the 
company. 

Worksheet 1: Ecodesign project planning
Worksheet 2: Eco-portfolio matrix 
Worksheet 3: The MET matrix
Worksheet 4: Internal drivers for ecodesign 
Worksheet 5: External drivers for ecodesign 
Worksheet 6: Ecodesign improvement options
Worksheet 7: The ecodesign priority matrix 
Worksheet 8: The ecodesign strategy wheel 
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Worksheet 5 

External drivers for ecodesign 

  

External drivers for ecodesign are:

●     Market demands through supply chain pressure, i.e. ..........
●     Market demands from end-users, i.e. ..........
●     Legislation or regulation, i.e. ..........
●     Attitude of the social environment, i.e. ..........
●     Activities of competitors, i.e. ..........
●     Technological innovations of suppliers, i.e. ..........
●     Activities of trade organizations, i.e. ..........
●     ..........
●     ..........
●     ..........

This worksheet is intended to help identify the external drivers for ecodesign. Knowledge of what trends 
and opportunities exist in the company´s surroundings is necessary to establish an ecodesign strategy 
which is both environmentally friendly and has a high market potential. 
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Worksheet 1: Ecodesign project planning
Worksheet 2: Eco-portfolio matrix 
Worksheet 3: The MET matrix
Worksheet 4: Internal drivers for ecodesign 
Worksheet 5: External drivers for ecodesign 
Worksheet 6: Ecodesign improvement options
Worksheet 7: The ecodesign priority matrix 
Worksheet 8: The ecodesign strategy wheel 
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Worksheet 6 

Ecodesign improvement options

Strategies Options

@ New Concept Development

1)
2)
3)
4) 

1. Selection of low-impact materials

1)
2)
3)
4) 

2. Reduction of materials usage

1)
2)
3)
4) 

3. Optimization of production techniques

1)
2)
3)
4) 

4. Optimization of distribution system

1)
2)
3)
4) 

5. Reduction of impact during use

1)
2)
3)
4) 

6. Optimization of initial lifetime

1)
2)
3)
4) 

7. Optimization of end-of-life system

1)
2)
3)
4) 

This worksheet can be used for collecting, summarizing and categorizing the ecodesign improvement 
options. 
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Worksheet 1: Ecodesign project planning
Worksheet 2: Eco-portfolio matrix 
Worksheet 3: The MET matrix
Worksheet 4: Internal drivers for ecodesign 
Worksheet 5: External drivers for ecodesign 
Worksheet 6: Ecodesign improvement options
Worksheet 7: The ecodesign priority matrix 
Worksheet 8: The ecodesign strategy wheel 
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Worksheet 7 

The ecodesign priority matrix 

Improvement 
options

Technical 
feasibility

Financial 
feasibility

Market 
opportunities

Expected 
environmental 

profit

Action 
plan Notes

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

 
+ = positive/ possible 0 = no relation/ neutral - = negative/ impossible

LT = long term ST = short term R = further research 
required

The ecodesign priority matrix is intended to help select the most promising ecodesign improvement 
options. Judgments (positive, neutral or negative) on technical feasibility, financial feasibility, market 
opportunities and the expected environmental merit of the suggested improvement directions are 
noted. Note "R" (research) if further research is required.
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The ecodesign action plan is then set up based on this matrix. Note which options will be realized in the 
short term (ST), and which in the long term (LT).

Worksheet 1: Ecodesign project planning
Worksheet 2: Eco-portfolio matrix 
Worksheet 3: The MET matrix
Worksheet 4: Internal drivers for ecodesign 
Worksheet 5: External drivers for ecodesign 
Worksheet 6: Ecodesign improvement options
Worksheet 7: The ecodesign priority matrix 
Worksheet 8: The ecodesign strategy wheel 

     

http://design.ntnu.no/fag/ecodesign/worksheets/7/worksheets_7.htm (2 de 2) [06/05/2003 10:24:13 p.m.]

http://design.ntnu.no/fag/ecodesign/theory/step3/top_step3_4.htm
http://design.ntnu.no/fag/ecodesign/examples/ex1/ex1_step3/top_step3_4.htm


Untitled Document

  

Worksheet 8 

The ecodesign strategy wheel 

This worksheet can be used to visualize the ecodesign strategy for a certain product or project. 

Indicate first to what extent the actual product is already optimized according to the eight strategies.

Then indicate in the strategy wheel the ecodesign priorities set for short-term implementation. 
Simultaneously, the ecodesign priorities set for long-term implementation can be indicated in the same, 
or an other strategy wheel. The bigger the surface which is encompassed by the lines which are drawn 
in the wheel, the stronger the ecodesign ambitions of the project team.

Worksheet 1: Ecodesign project planning
Worksheet 2: Eco-portfolio matrix 
Worksheet 3: The MET matrix
Worksheet 4: Internal drivers for ecodesign 
Worksheet 5: External drivers for ecodesign 
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Worksheet 6: Ecodesign improvement options
Worksheet 7: The ecodesign priority matrix 
Worksheet 8: The ecodesign strategy wheel
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Worksheets 

 

A collection of ecodesign worksheets concludes the manual Ecodesign: a promising approach to 
sustainable production and consumption.. These can be used while the ecodesign team is following the 
step-by-step plan described in the theory. 

You can navigate between the worksheets and the theory and casestudies that are relevant to the 
worksheet by using the meny at the bottom of each worksheet.

Worksheet 1: Ecodesign project planning
Worksheet 2: Eco-portfolio matrix 
Worksheet 3: The MET matrix
Worksheet 4: Internal drivers for ecodesign 
Worksheet 5: External drivers for ecodesign 
Worksheet 6: Ecodesign improvement options
Worksheet 7: The ecodesign priority matrix 
Worksheet 8: The ecodesign strategy wheel 
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Module A 

 

 Ecodesign strategies

A.1Introduction 

This module suggests a way of classifying the different strategies that can be used in ecodesign. This 
classification is called the ecodesign strategy wheel and is illustrated in Figure A. I. It is a conceptual model 
which shows all the fields of interests in ecodesign, clustered in eight ecodesign strategies which are linked. to 
the eight axes of the wheel. 

Figure A.1: The ecodesign strategy wheel (source: The LiDS-wheel, Van Hemel 1995). 

Section A.1 explains the structure of this wheel and its function. Section A.2 deals with the relevance of the 
strategies in relation to the subsequent stages of product development. The objectives of each strategy and 
the rules-of-thumb to consider when realizing the various strategies ore discussed in A.3. Finally, A.4 
describes the problems that have to be solved when the ecodesign team selects the ecodesign strategies that 
ore environmentally and economically most promising. 
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A.2 The ecodesign strategy wheel 

The areas of interest for ecodesign are clustered in the ecodesign strategy wheel in such a way as to avoid 
overlap wherever possible. The strategies are formulated us decision-making activities' which lead to a 
'positive result'. Moving clockwise round the wheel describes the product life cycle in strategies 1 to 7, from 
material selection and processing, production and use, through to the end-of-life system.

Strategies 1 to 7 are 'improvement options' leading step-by-step to environmental improvements that con be 
realized over the short or the medium term (evolution). From an environmental point of view the ultimate aim 
of ecodesign is to achieve more structural and radical solutions, with a substantial reduction in environmental 
impact over the longer term (revolution). These far-reaching improvement options ore found in 'New Concept 
Development', strategy @.

This strategy has been given the symbol W because it is of a different nature to the other strategies. This 
symbol was chosen because it refers to the internet electronic mailing system - a highly innovative system, 
functionally and environmentally. This strategy is not based on the current product concept but serves to 
provoke discussion about the extent to which the current product system meets the customers' needs. This 
opens the way to developing new product concepts which ore highly functional and environmentally sound.

 

Relating the 
strategies to 
the product 

development 
process 

Looking at the strategies counterclockwise, there is a different progression: from strategies that ore concerned 
with the product system (strategies 7 and 6), to those concerned with product structure (strategies 5, 4 and 3) 
(And then to those that deal with product components (strategies 2 and 1).

There is also a progression during this sequence from the very complex to the relatively simple. It is usually 
for more difficult to achieve on 'Alternative concept' than a 'Reduction of materials'. Obviously, this sequence 
of changing complexity is not the same for each product group. Decisions taken at product component level 
are easier to reach than those token at the level of the product system or product structure because they ore 
usually less radical, require fewer decision makers and involve less uncertainty. In short, strategy @ changes 
the requirements for a product system much more than strategy 1.

Decisions on strategies @, 7 and 6 should usually be taken early in the process since these strategies relate 
to changes at product system level and can change the entire product concept. Decisions on strategies 5, 4 
and 3 must also be taken before the list of requirements has been completed since they may also involve 
changes on the product structure level. Strategies 2 and 1, often the starting point for ecodesign, are 
particularly important at the stage in which dimensions and materials are determined and imply changes at 
product component level.

However, this sequence depends to a great extent on the product and how the strategy is realized. For 
instance, figure A.2 below shows that a reduction in the energy consumption (strategy 5) of a photocopier 
should be tackled early on in the development process because this has an effect on the core of the machine. 
Conversely, concrete solutions for improving recyclability (strategy 7), for instance, can wait until the details 
are being filled in. However, in packaging development the choice of material (strategy 1) is of such 
significance for further development that it must be addressed at an early stage.

Figure A.2 The relevancy of different ecodesign strategies during the development of a photocopier, a 
telephone and packaging 
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The uses of the 
ecodesign 

strategy wheel

The ecodesign strategy wheel can be used for different purposes and at different times in the design process. 
Primarily, it serves as a frame of reference for establishing the ecodesign strategy as described in section 3.3. 
Such a frame of reference, in which all the ecodesign strategies are set out in a logical fashion, is useful in 
preventing a design team from taking, and locking onto, one (perhaps false) direction only

The management and the design team can also use the ecodesign strategy wheel as a tool to visualize a 
product's current, desired and realizable ' environmental profile. The wheel is then used to indicate which 
strategies should be focused on in both the short and the long term. Working in this way creates a plan of 
action that ensures that all members of the product development team know exactly which aspects are 9 
going to be taken in hand.

Finally, the wheel can be used as the stepping stone towards an ecodesign-oriented creativity technique. It 
has proved its value during the generation of ideas to help systematically conceive options for improvement. A 
further explanation of this, plus an example, is given in Module E, Ecodesign Workshops.

 

A.3 Relationships between ecodesign strategies and product life cycle

There is a link between the ecodesign strategies and the five major stages of the product life cycle. Figure A.3 
illustrates this relationship, which is described in more detail in the checklists included in section 3. 1. 1. Note 
that the strategy @ does not impact on any of the stages of the product life cycle since it leads directly to a 
new product concept. For the sake of simplicity, only the major effects are shown in Figure A. 3. For example, 
the stage recovery and disposal is influenced not only by strategy 7 but might also be improved by strategies 
1, 2 and 4.

Figure A3: The relation between ecodesign strategies and product life cycle
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A.4 Description of the eight ecodesign strategies

The strategies, and the ecodesign principles which they comprise, are now described in succession. The 
environmental benefits of the different strategies 'and principles are also discussed.

When putting the strategies into practice (see section 3.5), the project team con use the rules-of-thumb which 
are included in the checklists which follow the description of each ecodesign principle. The rules-of-thumb are 
derived from Module B (Optimization of the End-of-life System) and Module G (The Environmental Problem) 
of this manual, the Dutch PROMISE manual for ecodesign (Brezet et al., 1994), the Life-Cycle Design 
Guidance Manual (EPA, 1993), the OTA Green Products by Design (US Congress, 1992), the VDI 2243 
guidelines and compatibility tables for recycling (VD1, 1993) and the GEP Design for Recycling guide (GEP, 
1.99 3).

 

Ecodesign 
strategy @: 

new concept 
development

New solutions are developed to meet specific needs in this strategy. The focus is not on a physical product 
but on the function of a product system and the way it fulfils a need. What social need does the current 
product fulfil and con an alternative product system be developed to fulfil the some need better?

The decision to follow this strategy, especially the principles of substituting at least a part of the product by a 
service and sharing use rather than owning a product, is in fact made prior to the product development 
process. Should management decide to focus less on the sale of products and more on providing a service, 
then the company is committed to developing a new business rather than just a new product,

The approach always starts with a Needs Assessment (see section 3.3) as in 'sustainable product 
development'.

@a. Dematerialization 
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Dematerialization does not mean simply making the product smaller but also includes replacing a material 
product with an immaterial substitute which fulfils the same need. This option often goes hand in hand with 
'shared use of products'.
Examples: 

●     The electronic muffing facility provided by internet is an improved communication structure which 
eliminates much paper and fax messages

●     The physical answering machines used in the home can be substituted by an answering service: to 
hear the messages, the user calls the service provider, who passes on the messages by phone.

@b. Shared use of the product 
This improvement option assumes that when several people make joint use of a product without actually 
owning it, then that product is used more efficiently.
Example:

●     Systems of car sharing have become popular in Switzerland and the Netherlands. The influential Dutch 
Automobile Association (ANWB) launched the Call-a-Car system in 1994. The subscribers pay a yearly 
subscription, in addition to the costs for using a car. In this system approximately 15 people make use 
of one cur. That car will need to be replaced tar earlier than the individually-owned car: the shored car 
lasts five years due to its intensive use, the individual cur lasts 20 years The environmental merit of 
shared use is that the shored cur can be replaced earlier by a successor which has a lower 
environmental impact thanks to the application of more recent environmentally-efficient technologies. 
Repairs and maintenance (ire carried out by a central garage at the right time and more efficiently. 
Finally, people adjust to the new situation by driving fewer miles. Because the car is no longer parked 
outside the door, alternative transport is often used for short trips. The ANWB initiative has inspired 
some 10 other Dutch organizations to set up comparable car sharing systems.

@c. Integration of functions
A great deal of material and space are saved if several functions or products can be integrated into a single 
product.
Examples:

●     The telephone, fox machine and answering machine can be substituted by an integrated telephone-fax- 
answering machine.

●     A notebook computer integrates o key-board, monitor and hard-disk in one small computer. 
●     A TV screen can be used us a computer monitor in some applications.

@d. Functional optimization of product (components) 
When reconsidering the main and auxiliary functions of a product it may appear that some of the product's 
components are superfluous. Furthermore, auxiliary functions, such as the quality or status that the product 
expresses, may be realizable in an improved and less polluting way.
Example:

●     Packaging for luxury goods such (is make-up and perfumes is often to give the product a luxury feel. 
This objective can also be provided just by intelligent design.

 

Rules-of-thumb for ecodesign strategy @:
No rules-of-thumb can be given at product level, since the strategy enhances the discussion of the way the 
actual product system fulfils certain needs in society. This discussion can result in a redefinition of the 
business the company is in. This may involve cultural and even organizational and structural changes to the 
company. The decision to realize this strategy is not in the hands of the project team, but is a matter of long-
term corporate strategy. Here the ecodesign strategy has become a matter of strategic marketing.
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Ecodesign 
strategy 1: 

selection of low-
impact 

materials

  

This strategy focuses on the type of materials and surface treatments used, with the aim of selecting the most 
environmentally-benign materials for the product.
Whether this strategy is practical or not depends largely on the life cycle of the product. Bronze, for instance, 
is justified for a sculpture which is admired for many centuries, not for a disposable product. Moreover, the 
bronze used in a sculpture need never enter the waste stream since it can be melted down and reused later.

1a. Cleaner materials 
Some materials and additives are best avoided since they cause hazardous emissions during their production 
or when incinerated or dumped. Examples of additives are: colourants, heat or UV stabilizers, fire retardants, 
softening agents, fillers, expanding agents and anti-oxidants. Some colourants and fire-retardants are 
especially hazardous. In many countries the use of the most toxic materials is prohibited by law.
There is debate about the use of organic materials (see Module G, The Environmental Problem). Organic 
materials are regarded as a good option when a product cannot be recycled because they decompose 
naturally. However, in landfill sites anaerobic decomposition of organic materials generates methane which is 
harmful to the environment.

Rules-of-thumb 

●     Do not use materials or additives which are prohibited due to their toxicity (see Module H, Product-
oriented Environmental Policy, to identify those materials that are prohibited in different countries): 
these include PCBs (polychlorinated biphenyls), PCTs (polychlorinated terphenyls), lead (in PVC, 
electronics, dyes and batteries), cadmium (in dyes and batteries) and mercury (in thermometers, 
switches, fluorescent tubes). 

●     Avoid materials and additives that deplete the ozone layer such as chlorine, fluorine, bromine, methyl 
bromide, halons and aerosols, foams, refrigerants and solvents that contain CFCs.

●     Avoid the use of summer smog-causing hydrocarbons. 
●     Find alternatives for surface treatment techniques such as hot-dip galvanization, electrolytic zinc plating 

and electrolytic chromium plating. 
●     Find alternatives for non-ferrous metals such as copper, zinc, brass, chromium and nickel because of 

the harmful emissions that occur during their production. 

 

1b. Renewable materials 
Other materials must be avoided if they are from sources which (Are not replenished naturally, or take a long 
time to do so, implying that the source con become exhausted in time. Examples are fossil fuels, tropical 
hardwoods, and minerals such as copper, tin, zinc and platinum
Some scientists regard exhaustion (is a minor environmental problem since the materials involved will 
eventually become very expensive, with the result that they will be recycled and alternative materials will be 
developed (see section 4 of Module G, The Environmental Problem). In this case, only the exhaustion of fossil 
fuels for generating energy is regarded us a serious problem.

Rule-of-thumb 

●     Find alternatives for exhaustible materials. 

 

1c. Lower energy content materials 
Some materials - those where extraction and production is very energy intensive - have a higher energy 
content than others. Use of these materials is justified only if they lead to other, positive environmental 
features of real practical use in the product. For instance, while aluminium has a high energy content it is 
appropriate for use in (A product which is often transported and for which there is a recycling system in 
existence. This is because aluminium is a light material and most suitable for recycling.

Rules-of-thumb

●     Avoid energy-intensive materials such as aluminum in products with a short lifetime.
●     Avoid raw materials produced from intensive agriculture.
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1d. Recycled materials 
Recycled materials are those materials that hove been used in products before. If suitable, use these 
materials again and again so that the materials and the energy invested to make them is not lost.

Rules-of-thumb

●     Use recycled materials wherever possible, to increase the market demand for recycled materials.
●     Use secondary metals such as secondary aluminium and copper instead of their virgin (primary) 

equivalents. 
●     Use recycled plastics for the inner parts of products which have only a supportive function and do not 

require a high mechanical, hygienic or tolerance quality.
●     When hygiene is important (as in coffee cups and some packaging) a laminate can be applied, the 

centre of which is made from recycled plastic, covered with or surrounded by virgin plastic. 
●     Make use of the unique features (such as variations in colour and texture) of recycled materials in the 

design process.

 

1e. Recyclable materials 
Where possible, use recyclable materials. This will be even more effective if collection systems are in place or 
anticipated.
Materials should be selected which result in high-quality recycled materials. The fewer types of different 
materials that are selected, the easier can the materials he collected and recycled.

Rules-of-thumb

●     Select just one type of material for the product as a whole and for the various sub-assemblies.
●     Where this is not possible, select mutually-compatible materials (see the tables on compatibility of 

metals, of plastics, and of glass and ceramics in Module B, Optimization of End-of-life System),
●     Avoid materials which are difficult to separate such as compound materials, laminates, fillers, fire 

retardants and fibreglass reinforcements.
●     Preferably use recyclable materials for which a market already exists.
●     Avoid the use of polluting elements such as stickers which interfere with recycling.

 

Ecodesign 
strategy 2: 

reduction of 
material usage

 

Reduction of material usage means using the least possible amount of material by developing lean but strong 
product designs. It includes aiming for the smallest product volume possible, so that the product uses less 
space during transport and storage.
Products are often deliberately designed to be heavy or large in order to project a quality image. This image 
can also be achieved through the use of other design techniques. Obviously, products should not be made so 
light that their technical life is affected but in many cases a reduction in the weight or volume of the materials 
used is possible.

2a. Reduction of weight 
Using less material is making a direct attempt to decrease the product's environmental impact. Less material 
means the use of fewer resources, less waste and a lower environmental impact during transportation.

Rules-of-thumb

●     Aim for rigidity through construction techniques such as reinforcement ribs rather than 'over-
dimensioning' the product.

●     Aim to express quality through good design rather than over-dimensioning the product.
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2b. Reduction in (transport) volume
When the product and its packaging are reduced in size and volume more products con be transported in a 
given transport facility. Another solution is to make the product foldable or 'nestable'.

Rules-of-thumb

●     Aim at reducing the amount of space required for transport and storage by decreasing the product's 
size and total volume.

●     Make the product foldable and/or suitable for nesting. 
●     Consider transporting the product in loose components that can be nested, leaving the final assembly 

up to a third party or even the end user. 

 

Ecodesign 
strategy 3: 

optimization of 
production 
techniques

 

Production techniques should hove a low environmental impact: they should minimize the use of auxiliary 
(only non-hazardous) materials and energy, lead to only low losses of raw material and generate as little 
waste as possible.
This strategy thus represents the aim of 'cleaner production' through process improvements, an approach with 
which industry is becoming more and more familiar. The environmental improvement of production processes 
is one of the components of the environmental management systems which ore now being introduced to 
industry and which can be certified through British Standard 7750, the European Union Eco-management and 
Audit Scheme EMAS and the ISO 14 000 series.
This strategy should be applied not only to the production processes of the parent company but also to its 
suppliers. Some companies now insist that their suppliers have a certified environmental management 
system.
To learn more about cleaner production in production processes, see the references in Module 1, Information 
Providers and Literature References.

3a. Alternative production techniques 
An ecodesign team will not always have the opportunity to advise on alternative production techniques. If it 
does, it should select production techniques which reduce environmental impact.

Rules-of-thumb

●     Preferably choose clean production techniques that require fewer harmful auxiliary substances or 
additives (for example, replace CFCs in the degreasing process and chlorinated bleaching agents). 

●     Select production techniques which generate low emissions, such as bending instead of welding, 
joining instead of soldering.

●     Choose processes which make the most efficient use of materials, such as powder coating instead of 
spray painting.

 

3b. Fewer production steps
Aim to use the lowest possible number of production techniques.

Rules-of-thumb

●     Combine constituent functions in one component so that fewer production processes are required.
●     Preferably use materials that do not require additional surface treatment.

 

3c. Lower/cleaner energy consumption 
Aim to reduce energy consumption in existing production processes.
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Rules-of-thumb 

●     Motivate the production department and suppliers to make their production processes more energy 
efficient. 

●     Encourage them to make use of renewable energy sources such as natural gas, low-sulphur coal, wind 
energy, water power and solar energy. Where possible, reduce the use of fossil fuels and reduce 
environmental impact by, for example, choosing low-sulphur coal or natural gas.

 

3d. Less production waste 
The existing production process is optimized with respect to the output of waste and emissions. The efficiency 
with which materials are used is also improved as much as possible to reduce waste and emissions.

Rules-of-thumb

●     Design the product to minimize material waste, especially in processes such as sawing, turning, milling, 
pressing and punching.

●     Motivate the production department and suppliers to reduce waste and the percentage of rejects during 
production.

●     Recycle production residues within the company.

 

3e. Fewer/cleaner production consumables 
This approach aims to reduce the production consumables or operational materials required and to ensure 
that they are not hazardous.

Rules-of-thumb 

●     Reduce the production consumables required-for example, by designing the product so that during 
cutting waste is restricted to specific areas and cleaning is reduced.

●     Consult the production department and suppliers as to whether the efficiency with which operational 
materials are used during production can be increased-for example, by good housekeeping, closed 
production systems and in-house recycling.

 

Ecodesign 
strategy 4: 

optimization of 
the distribution 

system

 

This strategy is to ensure that the product is transported from the factory to the retailer and user in the most 
efficient manner. This relates to the packaging, the mode of transport and logistics.
If a project also includes a detailed analysis of packaging, the packaging should be regarded as a product 
itself, with its own life cycle.

4a. Less/cleaner/reusable packaging 
This principle involves preventing waste and emissions. The less packaging required, the greater is the saving 
on materials used and the energy needed for transport.

Rules-of-thumb

●     If all or some of the packaging serves to give the product a certain appeal, use an attractive but lean 
design to achieve the same effect.

●     For transport and bulk packaging give consideration to reusable packaging in combination with a 
monetary deposit or return system.

●     Use appropriate materials for the kind of packaging-for example, avoid the use of PVC and aluminium 
in non-returnable packaging.

●     Use minimum volumes and weights of packaging.
●     Make sure the packaging is appropriate for the reduced volume, foldability and nesting of products-see 

strategy 2b.
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4b. Energy-efficient transport mode 
The environmental impact of transport by air is fur greater than transport by sea. This affects the choice of 
transport method.

Rules-of-thumb 

●     Motivate the sales department to avoid environmentally-harmful forms of transport.
●     Transport by container ship or train is preferable to transport by lorry. 
●     Transport by air should be prevented where possible.

 

4c. Energy-efficient logistics
Efficient loading of the chosen mode of transport, us well us efficient distribution logistics, can also reduce 
environmental impact.

Rules-of -thumb

●     Motivate the sales department to work preferably with local suppliers in order to avoid long-distance 
transport.

●     Motivate the sales department to introduce efficient forms of distribution-for example, the distribution of 
larger amountsof different goods simultaneously.

●     Use standardized transport packaging and bulk packaging (Europallets and standard package module 
dimensions).

 

Ecodesign 
strategy 5: 

reduction of 
impact during 

use

 

Consumables (such as energy, water, detergent and food) and products (batteries, refill cassettes and filters) 
ore needed by the user for the product to fulfil its purpose. This also applies to maintenance and repair. This 
strategy aims at designing the product in such a way that users are not likely to spill or waste materials or do 
not have to search for more environmentally-efficient alternatives.

5a. Lower energy consumption 
The goal of reducing energy consumption by choosing more energy-efficient components or omitting certain 
components also reduces emissions of CO 2 (responsible for the greenhouse effect), and SOx and NOx 
(responsible for acidification) - see Module G. Environmental analyses hove shown that if a product consumes 
energy during its use, it is usually this stage which has the greatest environmental impact.

Rules-of-thumb

●     Use the lowest energy consuming components available on the market.
●     Make use of a default power-down mode.
●     Ensure that clocks, stand-by functions and similar devices can be switched off by the user.
●     If energy is used to move the product, make the product as light as possible.
●     If energy is used for heating substances, make sure the relevant component is well insulated.

 

5b. Cleaner energy sources 
Using a clean energy source greatly reduces environmentally-harmful emissions, especially for energy-
intensive products.
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Rules-of-thumb

●     Choose the least harmful source of energy (in the Netherlands this is natural gas; in France and 
Norway, it is electricity).

●     Do not encourage the use of non-rechargeable batteries-for example, a walkman can be supplied with 
a battery charger, encouraging the use of rechargeable batteries);

●     Encourage the use of clean energy such as low-sulphur energy sources (natural gas and low-sulphur 
coal), fermentation, wind energy, water power and solar energy. An example is a solar heater which 
does not require energy for heating water during the summer. 

 

5c. Fewer consumables needed
The aim of this principle is to design the product so that fewer consumables are required for its proper 
functioning.

Rules-of-thumb

●     Design the product to minimize the use of auxiliary materials-for example, use a permanent filter in 
coffee makers instead of paper filters, and use the correct shape of filter to ensure optimal use of 
coffee.

●     Minimize leaks from machines which use high volumes of consumables by, for example, installing a 
leak detector.

●     Study the feasibility of reusing consumables - reusing water in the case of. a dishwasher.

 

5d. Cleaner consumables 
If an auxiliary product or consumable is to be improved in a project, it must be regarded as an individual 
product with its own life cycle. Ecodesign strategies must then be selected separately for each auxiliary 
product.

Rules-of-thumb

●     Design the product to use the cleanest available consumables.
●     Make sure that using the product does not result in hidden but harmful wastes-for example, by installing 

proper filters.

 

5e. Reduce wastage of energy and other consumables
The product can also be designed so as to encourage consumers to use products efficiently and thus reduce 
waste.

Rules-of-thumb

●     Misuse of the product as a whole must be avoided by clear instructions and appropriate design. 
●     Design the product so that the user cannot waste auxiliary materials-for example, a filling inlet must be 

made large enough to avoid spillage.
●     Use calibration marks on the product so that the user knows exactly how much auxiliary material. such 

as a washing powder, to use. 
●     Make the default state that which is the most desirable from an environmental point of view-for 

example, 'no cup provided by drinks dispenser' or 'double-sided copies'.

http://design.ntnu.no/fag/ecodesign/theory/moduler/moduleA.htm (11 de 19) [06/05/2003 10:26:16 p.m.]



Untitled Document

 

Ecodesign 
strategy 6: 

optimazion of 
initial lifetime

 

The objective of this strategy is to extend the technical lifetime (the time during which the product functions 
well) and the aesthetic lifetime (the time during which the user finds the product attractive) and the product's 
initial lifetime so that the product will be used for as long us possible. All the principles that follow ore aimed at 
this goal because the longer 0 product fulfils the user's needs, the less his inclination to purchase a new 
product.
It is occasionally better not to prolong a product's lifetime; if the technical lifetime is much longer than the 
aesthetic lifetime, a new balance must be sought. The technical lifetime must be mode shorter or, preferably, 
the aesthetic lifetime must be made longer. A shorter life is preferred if new, less energy-intensive alternatives 
ore being developed.

6a. Reliability and durability 
Increasing the reliability and durability of a product is a familiar tusk to product developers. The most important 
rule to be applied is:

Rule-of-thumb

●     Develop a sound design and avoid weak links. Special methods such as the Failure Mode and Effect 
Analysis have been developed for this purpose (see Pahl and Beitz, 1996, pages 463-5).

 

6b. Easier maintenance and repair 
Easy maintenance and repair is important to ensure that the product will be cleaned, maintained and repaired 
on time.

Rules-of-thumb

●     Design the product in such a way that it needs little maintenance.
●     Indicate on the product how it should be opened for cleaning or repair for example, where to apply 

leverage with a screwdriver to open snap connections.
●     Indicate on the product itself which parts must be cleaned or maintained in a specific way-for example, 

by colour-coded lubricating points.
●     Indicate on the product which parts or sub-assemblies are to be inspected often, due to rapid wear.
●     Make the location of wear on the product detectable so that repair or replacement can take place on 

time.
●     Locate the parts which wear relatively quickly close to one another and within easy reach so that 

replacements can be easily fitted.
●     Make the most vulnerable components easy to dismantle for repair or replacement.

 

6c. Modular product structure
Choosing a modular structure or adaptable product makes it possible to 'revitalize' a product which is no 
longer optimal from technical or aesthetic point of view, thus enabling tile product to still fulfil the (changed) 
needs of the user.

Rules-of-thumb

●     Design the product in modules so that the product can be upgraded by adding new modules or 
functions at a later date-for example, plugging in larger memory units in computers.

●     Design the product in modules so that technically or aesthetically outdated modules can be renewed-for 
example, make furniture with replaceable covers which can be removed, cleaned and eventually 
renewed.
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6d. Classic design
The objective of this principle is to ovoid trendy design which may cause the to replace the product (is soon as 
the design pulls or becomes unfashionable.

Rule-of-thumb

●     Design the product's appearance so that it does not quickly become uninteresting, thus ensuring that 
the product's aesthetic life is not shorter than its technical life.

 

6e. Stronger product-user relation 

Most products need some maintenance and repair to remain attractive and functional. A user is only willing to 
spend time on such activities if he or she cares about the product. This principle is aimed (it intensifying the 
relationship between the user and the products.

Rules-of-thumb

●     Design the product so that it more than meets the (possibly hidden) requirements of the user for a long 
time.

●     Ensure that maintaining and repairing the product becomes a pleasure rather than a duty.
●     Give the product an added value in terms of design and functionality so that the user will be reluctant to 

replace it.

 

Ecodesign 
strategy 7: 

optimization of 
end-of-life 

system

 

A product's end-of-life system refers to what happens to the product after its initial lifetime. This strategy is 
aimed at reusing valuable product components and ensuring proper waste management. Reusing the product, 
product components or materials can reduce the environmental impact of G product by reinvesting the 
materials and energy originally involved in its manufacture, and prevent additional hazardous emissions. If it is 
impossible to close the materials and energy cycle in this way, safe incineration and waste disposal must be 
guaranteed.
Optimization of a product's end-of-life system is a strategy which should be considered in any development 
project. This manual therefore dedicates a special module to the subject: Module B, Optimization of the end-of-
life system. What follows is an abstract of Module B.

7a. Reuse of product
The focus of this principle is to reuse the product as a whole, either for the same or a new application. The 
more the product retains its original form, the more environmental merit is achieved, providing that take-back 
and recycling systems are developed simultaneously.

Rules-of-thumb

●     Give the product a classic design that makes it aesthetically pleasing and attractive to a second user.
●     Make sure that the construction is sound so that it does not become prematurely obsolete in the 

technical sense.

 

7b. Remanufacturing/refurbishing 
Many products end up in the incinerator or at landfill sites even though they still contain valuable components. 
It is useful to consider whether these components can be reused, either for the original purpose or a for a new 
one. Remanufacturing and refurbishing, in the sense of restoring and repairing the sub-assemblies, is usually 
necessary.
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Rules-of-thumb

●     Design for dismantling (from product to sub-assemblies) to ensure easy accessibility of the product for 
inspection, cleaning, repair and replacement of vulnerable or innovation-sensitive sub-assemblies or 
parts.
- The product should have a hierarchical and modular design structure; the modules can then each be 
detached and remanufactured in the most suitable way.
- Use detachable joints such as snap, screw or bayonet joints instead of welded, glued or soldered 
connections.
- Use standardized joints so that the product can be dismantled with a few universal tools-for example, 
use one type and size of screw.
- Position joints so that the person responsible for dismantling the product does not need to turn it 
around or move it.
- Indicate on the product how it should be opened non-destructively for example, indicate where and 
how to apply leverage with a screwdriver to open snap connections.

●     Locate the parts that are relatively quickly worn out close to one another, so that they can be easily 
replaced.

●     Indicate on the product which parts must be cleaned or maintained in a specific way-for example, by 
using colour-coded lubricating points.

 

7c. Recycling of materials 
Recycling is a common strategy because it requires relatively little time and only small investments: make the 
product so that it can be easily disassembled and use suitable materials. Another reason for the popularity of 
recycling is that it often brings financial benefits as well. The importance of recyclability is also easy to 
communicate both inside and outside the company.
However, there used to be a tendency to claim that a product was recyclable even if no attempts were mode 
to set up a take-hock and recycling system. This tendency is now diminishing thanks to increased consumer 
and governmental awareness. For example, the US Federal Trade Commission prohibits the claim that a 
product is recyclable if the take-back infrastructure is not in place; and 'thermal recycling' is not regarded as 
recycling at all.
If recycling is preferred to other strategies with more environmental merit, then the decision should be 
reconsidered. Recycling is actually an end-of-pipe solution which must not be used as an excuse to dispose of 
the current product in an 'elegant' manner, There ore several levels of recycling which together form G 
'recycling cascade': primary recycling (meant for original application); secondary recycling (meant for a lower-
grade application); and tertiary recycling (such as decomposition of plastic molecules into elementary row 
materials). These issues ore discussed in Module B, Optimization of the End-of-life System.

Rules-of-thumb

●     Give priority to primary recycling over secondary and tertiary recycling.
●     Design for disassembly (from sub-assemblies to parts).

- The product should have a hierarchical and modular design structure; the modules can then each be 
detached and remanufactured in the most suitable way.
- Use detachable joints such as snap, screw or bayonet joints instead of welded, glued or soldered 
connections.
- Use standardized joints so that the product can be dismantled with a few universal tools-for example, 
use one type and size of screw.
- Ensure easy accessibility of the product: use as few joints as possible and position joints so that the 
person responsible for dismantling the product does not need to turn it around or move it.
- If non-destructive separation is not possible, ensure that the different materials can be easily 
separated out into groups of mutually compatible materials.

●     Try to use recyclable materials for which a market already exists.
●     If toxic materials have to be used in the product, they should be concentrated in adjacent areas so that 

they can easily detached.
●     For metal recycling, use the table on metal compatibility in Module B which defines the elements that 

prohibit the recycling of copper, aluminum and iron and the elements that result in 'down cycling' of 
these metals.

●     For recycling of plastics,
- Integrate as many functions in one part as possible (a technique which can be used for this is called 
Value Analysis, see Pahl and Beitz, 1996).
- Select one type of material for the whole product.
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- If this is not possible, use the table on compatibility of plastics in Module B to select compatible 
materials;
- Use recyclable materials (such as thermoplastics, rather than laminates, fillers, fire retardants and 
fibreglass reinforcements.
- Avoid the use of polluting elements such as stickers which interfere with the recycling process.
- Mark any parts made of synthetic materials with a standardized material code.

●     For recycling of glass and ceramics, use the table on compatibility of glass and ceramics in Module B.

 

7d. Safer incineration 
If reuse and recycling are out of the question, the next best option is incineration with energy recovery 
(sometimes presented as 'thermal recycling'), us is the case in modern waste incineration plants.

Rule-of-thumb 

●     The more toxic materials there are in a product, the more the responsible party has to pay for its 
incineration. Toxic elements should therefore be concentrated and easily detachable so they can be 
removed, paid for and treated as a separate waste stream.

 

A.5

 

Trade-offs when establishing ecodesign strategy

Section 3,3 describes how to establish an ecodesign strategy for CL specific project by selecting the most 
promising strategies to implement, both from the environmental and the business point of view.

Where trade-
offs arise

Before starting the development process it is important that the ecodesign team identifies which strategies are 
most suitable for the specific project. Ecodesign is too often translated as 'design for recycling', implying a 
choice of material with recycling in mind and a clever construction to facilitate disassembly. In some cases this 
may be the best environmental strategy; in others, more preventive options, such as minimizing energy 
consumption or reducing material usage, may be better. Companies have limited time and resources for 
ecodesign, and since environmental requirements sometimes contradict one another, trade-offs have to be 
made over ecodesign priorities.

Figure A.4 Examples of trade-offs between different ecodesign principles 
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Why choose 
between 
different 

ecodesign 
strategies?

The following section introduces some of these trade-offs. For support on how to select the best strategies, 
see section 3.3.

Two different ecodesign strategies can influence one another in a favourable way, not at all, or in an adverse 
way. A-favourable effect is the one to work for-the result is synergy, since the two complement each other.

However, if the interaction is an adverse one, the two principles counteract one another: the selection of one 
environmental issue can create or add to another environmental problem. In this case a choice must be made 
for one of the principles based on the anticipated environmental merit, technical and economic feasibility, and 
market opportunities.

Figure A.5: Examples of favourable and adverse interrelations between environmental and other 
product system requirements. 
v = favourable effect x = adverse effect
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Figure A.4 shows examples of how the different ecodesign principles con have an adverse effect on one 
another. Whether the adverse effects will actually occur depends on the specific product system. A trade-off 
must be made before conflicting requirements end up in the list of requirements.

Problems of 
choosing 
between 

ecodesign 
strategies and 
other product 
requirements

In the previous section we indicated that the different ecodesign strategies and principles were interrelated 
and that they can either complement or counteract one another. If the latter is the case a trade-off must take 
place: choices must be made between the various ecodesign principles. Figure A.5 gives some examples of 
interrelations between environmental and other product system requirements. Again, whether the trade-offs 
actually need to be mode depends on the specific product system.

An ecodesign team should he aware of these types of interrelations with respect to the specific product 
system they are working on. Being aware of the interrelations is a good start, but knowing how to deal with 
them is the next step. The team can find support for establishing the ecodesign strategy in section 3.3. This 
section offers a procedure for structuring the selection of a combination of ecodesign strategies and principles 
which are most promising from the environmental and entrepreneurial point of view.

 

A.6Further reading

Brezet, J. C. et al. (1994). PROMISE Handleiding voor Milieugerichte Produkt Ontwikkeling (PROMISE 
Manual for ecodesign), SdU Uitgeverij, Den Houg, Netherlands

General Electric Plastics (1993). Design for Recycling, General Electric Plastics, Bergen op Zoom, 
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Module B

 

 Optimization of the end-of-life system

B.1Introduction 

One of the most salient new elements in ecodesign is that it forces businesses to start thinking about what 
happens to the product after it leaves the factory. Furthermore, businesses have to develop a scenario for 
what happens to the product when the user no longer wants to use it: this is the end-of-life phase.

Product developers must concern themselves with the end-of-life phase for several reasons. Firstly, the 
magnitude and diversity of waste problems is increasing in our consumer society. Society is also becoming 
aware that its natural resources, materials and energy must be used more efficiently and sustainably. Industry, 
of course, wants to achieve environmental improvement at the lowest possible cost.

The end-of-life of a product refers to all that can happen to 0 product after it has been discarded by the initial 
user. Is the product taken back and reused? Are useful components. removed from the product for reuse, or 
are only the materials reused? Is the entire product incinerated or is it just dumped on a rubbish tip?

Partly because of the developments in legislation on manufacturers' responsibilities and the increased level of 
environmental awareness, all entrepreneurs must be able to answer the above questions. The view taken by 
management of the end-of-life system of the product is a strategic consideration which depends on consumer 
behaviour, infrastructure, and local and international legislation. This subject is further analysed in section B3, 
after the summary of strategies for optimizing the product system (B2). It is also necessary to determine at the 
product level if an intended end-of-life system is technically and economically feasible. This is further explained 
in section B4. Subsequently, it is the designer's job to redesign the product so
that it is suited for the chosen end-of-life system. The relevant design strategies are discussed in section B5. 
This module concludes with a discussion of how the optimization of the end-of-life system can be quantitatively 
underpinned (section B6).

  

B.2 Strategies for optimizing the end-of-life system

The overall strategy to improve the end-of-life system is introduced in section 3.3 of the manual and elaborated 
upon in Module A, Ecodesign Strategies. Within this strategy, two strategies were especially relevant to for the 
end-of-life system. They are:

Ecodesign strategy 6: optimization of the initial life cycle Prevent the user from discarding the product-for 
instance by extending its life;

Ecodesign strategy 7: Optimization of the end-of-life system
7.1 Reuse the product as a whole, either for the same or a new application.
7.2 Reuse sub-assemblies and components by remanufacturing and refurbishing;
7.3 Recycle the materials involved by:
1) recycling in the original application (primary recycling);
2) recycling in a lower-grade application (secondary recycling);
3) recycling of plastics by decomposing their long plastic molecules into elementary row materials which are 
subsequently reused in refineries or for the production of petrochemicals (tertiary recycling, also known as 
feedstock recycling).
7.4 Safe incineration with energy recovery and waste disposal:
1) incinerate non-reusable materials by using energy generation technology and good flue gas purification 
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(quaternary recycling, also called thermal recycling);
2) incinerate non-reusable materials without energy generation technology but with flue gas purification;
3) dispose of the residual material in a controlled fashion as solid waste.

Incineration without flue gas purification and uncontrolled dumping fall under the category of prohibited 
options.

These strategies have been listed in preferential order. However, recycling or safe incineration with energy 
recovery is sometimes preferable to reuse or remanufacturing:

Examples

●     The energy consumption of an electric appliance (such as a television set) has been reduced to such 
extent over the past ten years that it no longer makes sense to promote the reuse of the appliance for 
more than ten years.

●     For materials containing toxic organic compounds, safe incineration (destruction) is better than 
recycling.

Which of the above environmental priorities apply to specific end-of-life systems is determined by the cascade 
concept: the aim is to keep a material in the highest grade application for as long as possible.

Example

●     In the chemical industry, the cascade concept implies that the high grade row material natural gas is not 
used initially for heating but is first used for other purposes: 
1 . the gas is initially used to produce Plastics;
2. these plastics are then used in high-grade products;
3. when these products have been disposed of, the plastic is recycled and used in a low-grade product
4. (After this product has been discarded the plastic is used as packaging material;
5. this packaging material is then converted, for example by feedstock recycling, into low-grade fuel;
6, finally, this fuel is used to generate energy.

Priorities have to be set when developing an end-of-life system. This is necessary because there are usually 
numerous design options, some of which may conflict. Priorities also have to be set because conflicts can 
occur when the two other main options for ecodesign, the reduction of materials usage and energy 
consumption, are simultaneously taken into consideration.

Examples

●     Reduction of the energy consumption of any device through miniaturization and integration of 
electronics generally leads to a lower end-of-life value. This is because useful components become 
difficult to detach after the product's first life. 

●     If a product is usually discarded due, to a weakness resulting from poor construction, the design should 
he improved rather than search for ways of reusing the product or replacing the faulty component.

 

B.3

 

 

 

Step-by-step plan for developing an end-of-life system 

Choosing the most suitable end-of-life system is a strategic choice. The design rules for life extension, product 
reuse, component reuse and material reuse are not the same: they can sometimes even counteract one 
another. Furthermore, the choice of end-of-life system con influence the entire organization. Several different 
aspects need to be taken into account, which are all contained in the step-by-step plan described below. 

1. Draw up a profile of the product's current end-of-life system

To profile the current end-of-life system, the project team must at least be able to answer the following 
questions:

1. Who owns the product? 
A product can be owned by individuals or by organizations, offices and institutions (the professional 
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customers). This question is important since professional customers often purchase products in bulk and 
dispose of them in bulk as well. They will usually have signed an agreement with the manufacturer and 
agreements of this nature contain an increasing number of stipulations as to what happens at the end of the 
products life. Individual owners do not usually have such an agreement and they usually purchase only one or 
a few products via the retail trade and not direct from the manufacturer.

2. What kind of ownership is involved? 
Is the product really owned by the user or is it rented? If the product is rented or leased then the user has a 
different attitude towards aspects such as maintenance and return of the product (which for the user counts as 
disposal of the product).

3. What is the price? 
Generally, the higher the price, the better the second-hand (reuse) market. The second-hand market for cars is 
huge and varied, the market for colour televisions smaller and more restricted. Furthermore, the lower the 
price, the more likely is it that the price for the second-hand product will be determined by demand.

4. How big is the product? 
The size of the product has an important influence on the return logistics. Products which fit into a bin liner are 
currently put out for refuse collection. Much expense and effort are then needed to recover them. Medium-
sized products which are too big for a bin liner can be transported by the consumer but often end up in attics or 
cellars. Large products which are difficult to transport are often returned to the dealer when a new product is 
purchased.

5. What is the average life of the product? 
Products with a short lifetime for the first consumer (say 2-5 years) are more likely to be eligible for high-grade 
reuse than those with a lifetime of say 15-20 years. When these products are disposed of it is because they 
are technically obsolete, out of fashion or use too much energy.

6. What is the product's weight! 
The heavier a product and the more material it contains, the more financially attractive material recycling 
becomes. This leads to a design dilemma: from the point of view of material reduction and energy saving it is 
not preferable to design a product using a large amount of material. The prevention of waste and emissions 
should have preference over recycling, which is really an end-of-pipe solution.

2. Analyse the main reasons why users dispose of the product

The project team must be aware of the reasons for the product's disposal. This information is needed to be 
able to establish the options for improving the product's performance and thus postpone disposal. The 
following questions are relevant:

1. Is the product disposed of because of technical defects? 
The product may have a weak component or connection which is difficult to repair in the event of a defect. It 
could also be a case of wear-and-tear - in other words, a gradual reduction in performance.

2. Is the product sensitive to trends? 
Some products are sensitive to changes in fashion. If a product goes out of fashion, it no longer gives the 
same satisfaction and may be discarded.

3. Are there new products on the market which offer more features? 
If products offering More features are available then the consumer soon feels the 'old' product is no longer 
satisfactory.

3. Determine what legislation and regulations affect the end-of-life system

When drawing up end-of-life scenarios it is essential to know what legislation or regulations apply, or will apply, 
with regard to the product's reuse and disposal. The project team must have answers to the following 
questions:

1.  To what extent is the manufacturer responsible for the end-of-life phase?
2.  Does a take-back obligation already exist for discarded products?
3.  How can the costs of returning and processing the product be financed?
4.  What rules and prices apply with regard to product reuse, material recycling,
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and the incineration and dumping of residual waste?

Legislation has been, or soon will be, enforced in several European countries (Denmark, Germany, the 
Netherlands, Austria, Sweden and Switzerland) which will give concrete form to manufacturer responsibility. 
This will extend all the way through to the end-of-life system in the future. It is the intention that manufacturers 
and importers of products will systematically take products back and ensure that they are processed in an 
ecologically-sound fashion. Take-back should preferably not incur any costs for the lost user but con for 
instance be financed through a price increase for new products (the internalizing principle).

In the countries mentioned above negotiations are being conducted between the government and industry as 
to how all this con be achieved. For regulations concerning waste management and take-back systems, see 
Module G, Product- Oriented Environmental Policy.

4. Contact the suppliers

Discussion with the suppliers is the next-essential-step in drawing up end-of-life scenarios. Discussions with 
suppliers can improve dealing with end-of-life issues in two ways:

●     Thanks to their expertise and industrial possibilities, suppliers can usually achieve sub-
assembly/component/material reuse more efficiently and cheaper than the manufacturer of the product.

●     By reducing or eliminating substances which are harmful to the environment in the deliveries of 
suppliers, the environmental impact and the costs can be reduced in those cases where it is impossible 
to prevent the generation of waste.

Similar aspects have been placed on the agendas of many companies when discussing orders.

5. Establish how the product can be collected

The return of discarded products con be organized in three ways:

●     By a system whereby the consumer hands in the product to a recycling station or council-run centre;
●     By a system whereby the goods are picked up from the last user by the council or by private refuse 

collection services;
●     By a return system via the retailers: the product is traded in for a new product, and either the consumer 

or retailer is given a 'return premium' or a money deposit system is introduced.

More expensive products such as cars are often 'traded in' or used to bargain for a discount on the purchase 
of a new one. These traded-in products can usually contribute to the realization of more environmentally 
friendly end-of-life strategies. Ultimately all these products end up in the waste circuit where it was last used.

6. Determine who is going to recycle or process the product.

Whereas the collected products can be processed by the company that manufactured the product, such 
processing is generally contracted out to specialized recycling firms.

1. Should the product be processed in-house? 
The in-house processing of discarded products is often given preference because the quality of the products, 
components or materials con then be safeguarded. These are subsequently brought back into the industrial 
process after being upgraded. Nevertheless, in-house processing is generally limited to processing waste and 
rejects from in-house production processes since virtually all businesses prefer to stick to their core activity. 

2. Should the product be processed by a third party?
What to look for when choosing a processing firm depends on the end-of-life strategy that has been chosen.

●     Reuse. In the event of product reuse it is important that the .manufacturer knows how much expert 
knowledge is available in the (repairs) firm; the product will bear the manufacturer's name in its second 
life too, not the name of the firm that has repaired it!

●     Remanufacturing/refurbishing. If it is a case of remanufacturing or refurbishing, then it is important 
that the processing firm guarantees quality and volume. Access to secondary markets -often on other 
continents-also plays a significant role.

●     Recycling. Processing for material reuse poses entirely different requirements. The main concerns are 
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the technology available and sufficient size of scale. For instance, the effective processing of car wrecks 
requires a shredder plant with a capacity of 50 000-1000 000 tonnes/year. The high-end engineering 
plastics used for television cabinets can be recycled profitably on a line which has a capacity of 2000 
tonnes/year (corresponding to 300 000 TV sets a year). Ecologically-sound and cost-neutral processing 
of printed circuit-boards calls for a processing line with a capacity of 2500 kg/day (source: Philips Sound 
& Vision).

●     Incineration. If the products will end up, either in whole or in part, in incineration plants, then it is 
important to know what the terms are for acceptance of the product: will it be accepted for incineration 
as domestic refuse or classified under a special category of waste (involving a higher incineration 
charge)? This is illustrated in an overview of incineration charges used, for example, by Waste 
Treatment Rijnmond in the Netherlands, shown in Figure B. 1. This figure also shows how incineration 
costs can develop into substantial costs for a company. Many countries will face these costs in the 
future.

In general, it is advisable to ask processing firms for quotes for end-of-life costs for products that have still to 
be developed. An incoming quote often leads to a discussion as to how end-of-life costs can be reduced. In 
turn, this usually generates important clues about product design.

7. Select the most efficient end-of-life system

The answers to the foregoing questions can now be used to formulate scenarios for the route the product will 
follow at the end of its lifetime. We recommend establishing a main scenario and drawing up several 
alternatives with the uncertainty of future developments in mind. This helps determine which design rules are 
the most significant ones for the end-of-life system.

The scenarios will not usually be complete or accurate due to the fact that knowledge in the field of end-of-life 
systems is still being developed and not
all relevant knowledge and data are freely available. This is not necessarily a drawback; the main thing is to 
establish the most suitable option.

Several future developments must be kept in mind when optimizing the end-of-life system: 

●     Users will think twice before they discard products.
●     Governments will develop more legislation and regulations. Manufacturer responsibility will be 

crystallized to a greater or lesser degree.
●     A more effective processing industry will emerge.
●     Technological options will be expanded, especially in the field of mechanical processing of wastes.
●     The market for recycled materials will improve.
●     The incineration, and especially the burial, of waste will be subjected to more regulations and become 

more expensive.
●     Suppliers will become progressively more involved in integral chain management.
●     Environmental impacts and the resulting costs will become easier to quantify.

Given the above developments, it is recommended to make more than one scenario and to incorporate wide 
margins in the decisions. All companies should develop several scenarios and include 'extremes'. To do this 
ask the following questions. What happens in the event of a drastic scaling down (for example, all discarded 
products are exported) or. conversely, an increase in scale (a total stop on exports)? What happens in the 
event of drastic changes in costs (incineration and dumping become considerably more expensive, energy 
becomes more expensive, there is a slump in the price of secondary materials due to the greater supply, etc.)?

Asking these questions can help to establish the extent to which end-of-life design improvements under 
development will be able to 'withstand the future'.

Figure B. 1: Additional incineration charges in connection with the composition of waste (as at 1.1.95, 
per tonne, excl. VAT and ecotaxes). Source: Waste Treatment Rijnmond, Tariff List 1995, The Netherlands) 
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B.4Step-by-step plan for the end-of-life analysis on product level

After making a basic choice at a strategic level for a certain end-of-life system, that system should be 
developed in greater detail. This section describes a step-by-step plan to achieve this.

1. Determine the end-of-life destinations for the parts of the reference product 

The current product will be used as a reference product to determine the end-of-life design guidelines for the 
product that has to be redesigned. Product parts con have different end-of-life destinations. It is entirely 
possible that some parts can he reused, that the housing con be disassembled and recycled, and that the 
remaining parts con be mechanically processed. This will depend on how different parts age and on how easy 
it is to free parts from the product. Guidelines to determine these end-of-life destinations are described in the 
flow chart in Figure B.2.

When the reference product is run through the chart, an estimation of the end-of-life destinations of the product 
parts can be made. For example, it becomes clear which parts con be recycled. On the basis of these 
estimations, the management policy and the interactions between these two, guidelines for redesign con be 
drawn up.

The decision points in the chart are described below.

1. Will the material cycles be closed? 
The entry to the chart is the strategic choice for a certain end-of-life system as described in section B3 of this 
module. This choice determines whether or not
the product will be kept in the loop and therefore roughly what the end-of-life system will be. After this the 
consequences for the reference product will be examined.

2. Is product disassembly part of the policy? 
Disassembly is done for two reasons. Firstly, it is important to obtain the purest form of secondary materials 
possible. Second, hazardous substances must be isolated so they do not contaminate other material or exert 
too great an influence on the environmental impact of the whole product or on the financial return.

Disassembly is done by hand and is therefore costly. In Western Europe the total industrial rate is 
approximately US$ 0.6/minute (including wages, overheads and housing). Such rates imply considerable 
restrictions on the amount of material that can be retained from disassembly.
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Figure B.2: Flow chart with general guidelines to determine the end-of-life destinations for a product 
(Source, TNO Industry, Delft, The Netherlands)

Figure B.3: The amount of material (in grammes) that must he detached per minute 
if recycling is to be cost neutral
(based on West European hourly rates and material prices in September 1995; source: 
Philips Centre for Manufacturing Technology)

Figure B.3 shows the minimum amount of material that must be detached per minute on 
the basis of the proceeds from secondary material and recycling costs.

 

  

These figures are based on the so-called full industrial rate. If the work is carried out within the framework of 
subsidized job-creation schemes or outside Western Europe, then the limits are naturally based on a lower 
material weight. This is also the case if there is consensus in society that recycling must go much further than 
the principles of a market economy will dictate (mandatory recycling quota of product categories).

Given the possibility that disassembly in the future might become a partly automated process, and that the 
options for processing elsewhere in the world will become more liberal, the 'limits' indicated in Figure B.3 
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should not be interpreted strictly; when establishing the end-of-life strategy, wider margins will need to be 
taken into account than those shown in Figure B. 3. How wide must be determined by the company itself.

In terms of semi-precious metals (such as copper and aluminium) and plastics, only those components that 
contain 300-1000 grammes of the relevant material are eligible on the basis of these economic data. This is 
very important: attention will need to be given to components weighing between 300-1000 grammes so that 
they can be easily dismantled.

To estimate the probable disassembly time of a product it is advisable to carry out disassembly tests. This will 
provide standard times which should include secondary activities such as preparing the product for 
disassembly, gathering the tools needed for the job in hand, turning or moving the product, removing 
materials, breaks, etc. In general, the ratio between direct and indirect time will be approximately 1:1 to 1:2 
(source: Philips Sound & Vision). 

Example 

●     The following applies with regard to consumer electronics: if it takes x seconds to remove a screw, then 
it takes 0.7 times as long to loosen (A snap connection, twice us long to unmake a. soldered connection, 
and 1. times (is long to free a glued connection (source: Philips Sound & Vision)

It is economically attractive to disassemble products by hand when the disassembly costs of useful parts (for 
reuse or recycling) are smaller than the end-of-life costs. These end-of-life costs are determined by revenues 
from the recycling of materials or the reuse of parts less the costs of removing the remaining parts.

The decision whether or not to disassemble will be taken on the basis of cl rough estimation of the entire 
product. When the choice is made to disassemble the product, end-of-life destinations can be determined in 
more detail.

3. Which parts can be reused?
Parts can be reused when the technical life of the product is longer than the economic life. Furthermore, it is 
important that there is a market for these parts - a current market or a possible future market. The value of 
secondary parts depends strongly on their application; if this is at the some level as in the original application, 
reasonable prices (20-60 percent of the original price) can be obtained. The price falls rapidly for lower grade 
applications. Generally, a part cannot be reused if it fulfils only an aesthetic function.

4. Is the product (or parts of it) fit for mechanical processing? 
Material not detached in the disassembly process usually ends up in a combined form on mechanical 
processing lines. This processing consists of two steps: reduction of the materials to small sizes (by 
compaction or shredding, for example) and then separation.

Size reduction is essential to break down the different sorts of material and reduce volume. This can be done, 
for example, in hammer mills, cutting mills or by means of cryogenic milling.

Separation is achieved in several stages. First, materials containing iron are separated magnetically. Materials 
containing aluminium are then separated by eddy current processes.

Several other separation methods are then used to separate copper-content materials, mixed plastics and 
precious metals. Dry mechanical separation techniques include wind sifting, gas cyclone separation, vibration 
methods, fluid beds and sieves (air-based or other). The advantage of these techniques over wet ones such as 
hydro-cyclone separation, flotation and sink/flow separation is that there is no problem of wastewater (though 
are normally dust problems instead). For more information on separation techniques, see Nijkerk 1994.

The separation abilities of these plants have been improved enormously over the past few years through the 
incorporation of return-flow circuits. Nevertheless, there is still no universal mechanical processing plant able 
to handle a wide range of products. Consequently all plants are in one way or another specific to a certain 
product category. An example of a processing line suitable for consumer electronics is shown in Figure BA.

5. Which parts will be suitable for high- or low-quality recycling? 
Of product parts containing ferrous materials, 95 percent of the magnetic material can be mode suitable for 
high-quality recycling by means of magnetic separation. High-quality recycling of other parts (and the rest 
fraction) can be achieved when the material consists of more than 95 percent of thermoplastics of one kind. 
When this 95 percent consists of exactly two materials, the part con be low-quality recycled. Parts that contain 
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less than 95 percent of thermoplastics can be considered for other separation techniques. Of these parts, 60 
percent of the precious metals can be separated and recycled with high quality, and 80 percent of the 
aluminium and 90 percent of the ferrous materials can be recycled with low quality (source: Philips CFT and 
TNO Industry). Other parts and the rest fraction can be considered for incineration and landfill.

Figure B.4: A processing line for volume reduction and separation of consumer electronics (source: 
Philips Sound & Vision)

6. Which parts can be incinerated, dumped or treated as chemical waste?
When a choice between incineration or landfill has to be mode, the calorific value must be considered. 
Materials with a high calorific value produce energy during incineration and this is therefore preferable to 
landfill. Metals produce, zero energy while plastics produce 40 MJ/kg. The best solution for plastic parts which 
cannot be reused or recycled is therefore incineration. Generally, when the calorific value is more than about 8 
MJ/kg, incineration is preferred.

If the product is not stripped of its toxic components, the entire product has to be treated as chemical waste. 
This will involve certain costs. Separation of parts will be attractive when the costs of dismantling and 
processing of toxic parts, less the economic value of the remaining non-toxic materials. are lower than the 
costs of processing the entire product (see also step 2, Is product disassembly part of the policy?).

Results of the flow chart

Once we have looked in detail at the consequences (on the level of product parts) of strategic decisions in the 
field of take-back, reuse and recycling, feedback to this strategic level can be achieved. The results from the 
chart, namely the feasibility of disassembly and mechanical processing, can influence the decision on whether 
to close material loops.

When this feedback has taken place, priorities within the end-of-life system can be set. Subsequently the 
product has to be optimized according to this end-of-life system. Guidelines on how to do this are described in 
the next section. 
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B.5Optimize the product according to the end-of-life system

A number of design rules can be formulated to optimize the product according to the end-of-life system. 
Module A, Ecodesign Strategies, provides design rules for extending the life of a product, product reuse, 
remanufacturing and refurbishing, and recycling. Here we devote special attention to the recycling of metals, 
plastics, glass and ceramics, waste, wood and textiles, and toxic materials, and to safe incineration

Recycling metals
Metal waste and high metal-content fractions can generally be recycled in metal forges. The presence of other 
metals is not a severe obstacle to processing but can sometimes lead to a considerably lower scrap metal 
price. Figure B.5 shows the compatibility matrix for metals. What kind of pollution is dominant for 'price cuts' is 
specified for the metals Fe, AI and Cu. Incompatible metals in scrap ca n-as long as they are 'adulterated' with 
other, purer scrap-be included in the process. However, this will result in a substantially lower asking price for 
the batch (source: Philips Centre for Manufacturing Technologies).

Copper fractions are often heavily polluted with mixed plastics. In itself this is not troublesome because the 
plastic will burn during the melting process and even contribute some energy. However; it is essential to verify 
that the copper smelter in which the material will end up is fitted with a good flue gas purification unit to ensure 
that the flue gases released from burning the flame retardants in the plastics will not pose a problem.

Figure B.5: Compatibility of metals (source: Philips Centre for Manufacturing Technology) 

Recycling plastics 
As con be seen from the compatibility matrix for thermoplastics in Figure B.6, few plastics are compatible. In 
practice virtually only those plastics taken from the disassembly process are pure enough to be eligible for 
material recycling; even then very strict design conditions must be met. Plastics may not contain additives 
such as fillers, fibreglass reinforcement and fire retardants. These make recycling virtually impossible.

Plastics resulting from mechanical processes are usually too mixed and contain too many pollutants (including 
flame retardants). This kind of fraction automatically ends up in incinerators. Recycling of thermoset plastics 
can be problematic. Recycling by means of dissolving /leaching material would seem plausible but is as yet 
unavailable industrially (it is probably also expensive). For the time being, incineration is the only option.

Figure B.6: Compatibility of plastics (Source: based upon VD1 2243, 1993)
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Over the past few years other processes have been under development to make better use of plastics waste 
than the recovery of energy alone by means of incineration. For instance:

●     The use of plastic waste as a reducing agent in blast furnaces (as a substitute for coke);
●     Tertiary or feedstock recycling.

Pyrolysis: the decomposition of molecules by heating them in a vacuum
whereby the energy required is derived from the plastic itself. This leads to
gaseous or liquid hydrocarbons which con then be processed further in
refineries us raw material. 
Hydrogenation: by heating plastics in the presence of hydrogen the
polymer chains are decomposed into oil which can also be processed
further as a raw material for use in the petrochemical industry.
Gasification: plastics are heated in the presence of air and oxygen. The
synthesis gas thus formed, consisting of carbon monoxide and hydrogen,
can then be used for the manufacture of methanol or ammonia. It can
even be used as a reducing reagent for the manufacture of steel in blast
furnaces.
Chemolysis: solvolytic processes, such as hydrolysis, alcoholysis or
glucolysis, con decompose polyesters, polyurethanes and polyamides to
their monomers. The original plastics can then be remanufactured by
means of polymerization.

●     Partial incineration and partial conversion into organic compounds
('Schwelbrennverfahren' or the Siemens process).

Generally, these processes are characterized by their large scale (needing a large amount of material). Where 
they should be positioned on the list of environmental priorities is still being debated. Nor have the ultimate 
costs yet been established.

Recycling glass and ceramics
There are also compatibility problems with glass (see Figure B. 7). Engineering glass from cathode ray tubes 
and LCD monitors cannot be recycled in combination with bottle glass or window glass and will consequently 
be recycled in the manufacturer's own glass-smelting furnaces only. Considering that engineering glass has to 
meet extremely stringent requirements, recycling is now problematic but will undoubtedly become less so.

Glass and ceramics are mutually incompatible; most ceramics are also mutually incompatible. Ceramics 
recycling by powder sintering is also out of the question in practice.
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Because of these recycling problems, other methods are being sought for the reuse of glass and ceramics. 
These are usually low-grade applications which also are not without their environmental drawbacks such as:

●     the use of glass and ceramics as an additive for building materials and for road construction (leaching 
over the long term);

●     the use of lead-content glass as an additive in the lead ore smelting process (also produces slag 
material); 

●     use as raw material for low-grade applications (such as foam glass/glass wool).

The drawback here is that, as well as glass, oxides such as lead oxide and barium oxide are introduced into 
the material flows or the physical environment where their leaching properties are more detrimental than those 
of oxides in pure glass.

Figure B. 7: Compatibility of glass and ceramics (Source: Philips Sound & Vision, Windhaven, The 
Netherlands)

Recycling wood and textiles
Very little con be undertaken in terms of recycling wood and textiles. The emphasis here must therefore be on 
reuse. If this is out of the question, then these materials end up in incinerators or on refuse dumps. The 
amount of environmentally-harmful substances (such as wood preservatives, paint and dyes) determines 
whether processing con take place at the normal domestic refuse rate or whether a higher rate will be needed.

Recycling toxic materials 
When dismantling products containing toxic materials, preference should always be given to the option of 
preventing waste and emissions-products containing toxic materials, components and sub-assemblies are best 
not dismantled at all. If the prevention option is not feasible, then environmentally-harmful substances, such as 
those used in components, must end up in a metal fraction which is processed by slag treatment and/or flue 
gas purification. This makes it possible to 'control' the amount of toxicity. Although it con result in a higher cost 
for the fraction in question, it con still be lower than the cost involved in separate disassembly and further 
processing of the concentrated fraction.

Safe incineration 
The incineration of materials (plastics, wood, cardboard and paper) is generally lower on the list of 
environmental priorities than product, component and material reuse. One major exception is the destruction of 
environmental pollutants during incineration.
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Incineration is usually not complete and a residual product is left behind. (slag). Metal can sometimes be 
recovered from this slag: How this residual slag is treated in an ecologically-responsible manner is one of the 
most important cost factors for determining the incineration rate to be charged. This applies to an even greater 
extent for the purification of flue gases released during incineration, especially aggressive chloride- and 
bromide-based gases. Combined with organic residues, these compounds con lead to dioxin production. This, 
thanks to technological improvements and more careful processing in modern incinerators, is now more nearly 
under control and flue gases nowadays meet the extremely strict standards that have been set. Obviously, the 
highest rates are charged for those waste categories which demand the most intensive flue gas purification 
processes (see Figure B. 1).

Disposal of waste 
Waste disposal by landfill is now subject to strict control in many countries. Risks are being eliminated to a 
considerable extent through rigid acceptance policies. One important aspect is that in Germany, the 
Netherlands and Switzerland there is beginning to be a shortage of Iandfill sites. Landfill costs, which are 
currently less than those for incineration, will increase considerably in the near future and are expected to 
overtake those for incineration. The large-scale burial of waste will, in the next five to ten years, no longer be 
possible over much of Europe; other regions of the world will follow. It is not without reason that government 
policy focuses not only on reuse but particularly on reducing the amount of waste to be buried. 

 

B.6

 

Quantitative underpinning to optimize the end-of-life system

By following the priorities set in section 3 and by elaborating them with the steps in section 4 and 5, a realistic 
end-of-life strategy can usually be obtained. This can be quantitatively underpinned by using additional 
methods such as life cycle analysis, an analysis of life cycle costs and/or an analysis of the end-of-life costs.

Life cycle assessment (LCA)

See Module C, Methods for Life Cycle Assessment, for a general description of LCA methods. Unfortunately, 
the LCA methodology has as yet been unable to generate complete environmental profiles for end-of-life 
problems.

This is primarily due to methodological problems. What are the system boundaries for recycling? Secondly, it 
is not yet clear how we should deal with 'enclosed' toxicity. How should toxicity which is released into the 
environment, for example through leaching from buried waste, be included and on what time scale (1, 10, 100, 
1000 or 1 million years)? Thirdly, it is not clear how 'emissions' formed by the physical presence of a rubbish 
mountain (which does not fit in any landscape) should be included. A fourth problem is that reliable data on the 
environmental impact of collection systems, separation systems and recycling processes are still inadequate.

In Figure B.8 very approximate figures are given for the reduced impact of recycled materials. The figures are 
based upon eco-indicator values for the environmental impact of materials (Goedkoop, 1995); transport energy 
for collection is included.

It is evident that the use of recycled material has a beneficial effect on the environment.

Figure B.8: Reduction of environmental impact when recycled materials are preferred to virgin 
materials (Source: Eco-indicator 95, Goedkoop, 1995)

Life cycle costing (LCC)

A general description of methods of life cycle costing is included in Module D, Methods for Life Cycle Costing. 
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When making life cycle cost calculations it will appear that the end-of-life costs make up only a small part (1 to 
7 percent) of the total costs. The obvious implication, that end-of-life costs are insignificant, is incorrect. This is 
because one must not only look at the absolute size of the amounts but also at the degree to which they can 
be influenced. There is a big difference here in comparison with the other items of expenditure: whereas ways 
to reduce the costs of production and transport, for example, have always been sought (and indeed many 
options to achieve this have already been found), end-of-life expenditure has only been focused on in recent 
years.

End-of-life costs

It is important to calculate the end-of-life costs on the basis of price quotations from service providers in the 
field of logistics and recycling/ processing. The company itself must also build up an insight into end-of-life 
costs. Experience has shown that this generates a great deal of understanding of the subject and stimulates 
environmental design improvements.

Data must be gathered on rates charged for waste and incineration while the value of the secondary material 
must also be known. For metals, scrap prices are related to the prices quoted on the London Metal Exchange, 
for plastics the value of high-grade secondary material is approximately 60 to 70 percent that of the new price.

A significant question for complex products is: which components must be separated and which parts should 
be eligible for mechanical processing? A rough estimate can be made with the help of Figure B.3 and on the 
basis of self-established standard disassembly times and current hourly rates.

Calculating end-of-life costs for packaging is relatively simple since agreements have been reached in several 
countries for the return and processing of packaging.

 

Examples of end-of-life approaches

Xerox 
The way Xerox approaches the end-of-life system is characterized by a focus on product and component 
reuse and its zero-waste philosophy. Xerox products ore usually leased. When the contract terminates the 
equipment is collected and token to reuse centres. Here they (ire sorted in accordance with their reuse 
possibilities: as a product, as a sub-assembly or as a component. Those ports of the equipment unsuitable for 
reuse (ire taken to recyclers whose technical level of operations must be such that they generate virtually no 
waste that needs to be dumped. This zero-waste approach is also applied with regard to Xerox in-house 
production processes. Obviously, the products for which these reuse processes apply (ire designed in such (A 
way that the goal of maximum resources conservation and value con indeed be realized.

Philips Sound & Vision 
At Philips Sound & Vision the emphasis is on material recycling (it the product's end-of-life. In conjunction with 
recycler Mirec/Elrec and the suppliers, recycling processes hove been developed for high-impact polystyrene 
and CRT glass. Consistent application of design rules such as the ones described in section B.3 have led to 
new television sets being more than 90 percent recycled.

Monitoring the improvements from environmental designs is generally done in the product release process on 
the basis of rules and recommendations laid down in an ecodesign manual. Progress is expressed in figures 
with the help of validation tools. Use is also mode of calculation programs for determining the environmental 
impact (these were developed in-house), analysis of chemical content at component (And material level, the 
Ecoindicator 95 (Goedkoop, 1995) and design assessment on the basis of end-of-life costs.
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B.7 

 

Further reading

Goedkoop, M. (1995). De Eco-indicator 95, Handleiding voor ontwerpers (The Eco-indicator 95; manual for 
product developers), NOH report 95 10, Utrecht, Netherlands, ISBN 90-72130-78-2 (also available in English)

Nijkerk, A. A. (1995). Handbook of Recycling Techniques, NOH/353293/0710, Dutch National Research 
Programme for Recycling of Waste Substances (NOH/NOVEM), Den Haag, Netherlands, ISBN 90-9007664-6

VD1 (1993). Konstruieren recyclinggerechter technischer Produkte (Designing Techniques for Ease of 
Recycling), VDI 2243, VD1-Verlag, Dusseldorf, Germany 
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Module C 

 

 Methods for life cycle assessment

C.1 

 

Introduction

A product can harm the environment in many ways. Given that it is difficult to analyse all of them at the design 
stage, the best thing to do is to investigate which are responsible for the main environmental impact. With a list of 
well-defined priorities, it is possible to focus the search on those solutions which really are more ecologically sound 
and thus prevent attention from being diverted to less relevant issues. Quantification of the environmental impact 
makes it possible to establish these priorities. Quantification of environmental impacts also makes it possible to 
compare alternative designs. It may be helpful to compare a product in terms of environmental impact with its 
predecessor or with a competitor's product in order to check whether the goals that were set have been achieved, 
or to support a 'green' claim as a marketing instrument. This module introduces methods of life cycle assessment. 
For a more comprehensive treatment, see Life Cycle Assessment: what it is and how to do it (UNEP IE, Paris, 
1995). 

 

C.2Is there a uniform standard for life cycle assessment? 

The concept of life cycle assessment (LCA) emerged from the United States in the 1970s, accelerated by the 
energy crisis. Initially the method was developed to investigate the energy requirements of different processes. 
Emissions and the use of row materials were added to the technique later. By 1990. when the first LCAs of 
products were published, there was much controversy as to how LCAs should be conducted. Numerous 
methodological variants were developed which were incorrectly called 'methods'. Today it is clear that the 
differences between most of these variants are not significant and that there is only one basic method with a large 
number of variants.

Figure C.1: Example of process tree
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The scientific debate was held under the umbrella of the Society of Environmental Toxicology and Chemistry 
(SETAC), an international platform for toxicologists. One of SETAC's most important publications is the Code of 
Practice (SETAC, 1993), a widely-accepted series of guidelines and definitions. The industry then established the 
Society for the Promotion of Life Cycle Development (SPOLD) to promote the correct use of LCAs. SPOLD 
regularly produces overviews of databases and attempts to establish uniform standards for data. The International 
Organization for Standardization (ISO) is developing a standardization of the LCA method. In response to many 
requests from newly industrializing countries, UNEP IE published Life Cycle Analysis: what it is and how to do it 
(UNEP IE, 1996). This publication is based on SETAC 1993, and work by SPOLD and the Centre for Environmental 
Science (CML).
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 C.3 How is an LCA performed?

An LCA consists of four main activities: goal definition and scope; inventory analysis; impact assessment; and 
improvement assessment.

Goal definition and scope 
An LCA is an approximation of a real situation. It is important to establish beforehand what purpose the model is to 
serve, what one wishes to study, what depth and degree of reliability are required, and what will ultimately become 
the decision criteria. In addition. the system boundaries-for both time and place-should be determined.

Step 2. Inventory analysis 
This means that the total life cycle has to be envisaged. An useful tool for this purpose is the so-called process tree, 
illustrated in Figure C. 1. This tree visualizes those events in the product's entire life cycle which are to be 
considered in the LCA, plus their interrelations. Once the objective and process tree have been defined, a start can 
be made on collecting the relevant data: the emissions from each process and the resources (back to the raw 
materials) used. In LCA terminology, each emission and each raw material used is called an impact. The result of 
the inventory is a list of impacts: the impact table. The impact table (see Figure C2) is the most detailed overview of 
the effects of a product's life cycle.

Several branches of industry have published data on the impacts of different materials such as plastics, aluminium, 
steel, paper, cardboard and concrete. It is expected that the supply of inventory data will improve considerably in 
the future. Even though much information is currently available from publications and computer software (see 
section C.8, Further Reading), the inventory phase usually takes a great deal of time if new data have to be 
gathered.

Figure C.2: Impacts for each process are established in the inventory phase. The outcome is the 
environmental impact table (Source: Goedkoop, 1995).

Impact assessment 
It is not unusual for the environmental impact table to contain as many as several hundred lines. This complexity 
usually makes it impossible to draw conclusions. Because of this, several processes of elimination ore applied to 
bring the results down to a single or just a few scores (the environmental effects).

There are various ways to interpret the long list of environmental impacts. At present the CML method (Heijungs, 
1992) is the most commonly used.

How the effects from the environmental impacts table are determined is shown in Figure C. 3. Although this step 
results in an outcome which is far easier to understand than the impact table, its interpretation is still problematic. 
The impact scores all have a different dimension and significance. Valuation methods are therefore developed.

Figure C. 3: Classification in accordance with the Dutch LCA manual (Heijungs, 1992). In practice, depletion 
of biotic resources is not regularly included in an LCA (source: Goedkoop, 1995
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The CML Manual (Heijungs, 1992) and the SETAC Code of Practice (SETAC, 1993) recommend a normalization 
and valuation procedure. The development of normalization and valuation procedures has recently been improved 
by the publication of the Eco-indicator method. This method uses widely accepted principles for normalization and 
evaluation. The Eco-indicator is discussed in more detail in Section CA of this module. The whole process, 
including characterization and normalization, is illustrated in Figure C.4.

The impact score found in the normalization step is divided by the current value of that impact. This calculates the 
contribution of the product system in question towards the total problem. The current value may, for instance, be 
the average European level of acidification, smog or ozone layer deterioration. After the normalization step, all the 
impact scores are dimensionless.

After normalization the effects can be evaluated. There are several alternatives for evaluation. Sometimes a panel 
of experts is set up to establish evaluation factors (Lindeijer, 1993), and occasionally other evaluation principles are 
used. They all allow the choice to depend on the application.

The method described here is used throughout the world for many different applications. Thousands of 
assessments have probably been made, some of which are public but most of which are for private company use.

Figure C.4: Overview of the LCA method according to the CML Manual (Heijungs, 1992) and the SETAC 
Code of Practice (SETAC, 1993).

Improvement assessment 
The first step is to consult the original goal definition again in order to check the purpose of the analysis and the 
target group. Sometimes a report will do, in other cases an improvement analysis must be mode. for this the LCA 
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results are structured and areas which have a high improvement potential are identified. The Ecodesign strategy 
wheel can be used for this (see chapter 3, paragraph 3.4)

C.4Is it possible to express environmental impact with a single figure?

Three methods of obtaining a single score are described below.

1. The Ecopoints method 

The Ecopoints method was developed in Switzerland in 1991 and is based on the use of national government 
policy objectives (Ahbe, 1990). Environmental impacts are evaluated directly and there is no classification step (see 
Figure C.5). The evaluation principle used is the Distance to Target principle, or the difference between the total 
impact in a specific area and the target value. For instance, if acidification in a certain area needs to be reduced by 
a factor of 10, then the evaluation factor is 10. If the greenhouse effect has to be reduced by a factor of 2.5, then 
the evaluation factor is 2.5.

The target values in the original Ecopunkten method were derived from the target values of the Swiss Government. 
Meanwhile a Dutch variant has been developed on the basis of Dutch policy objectives and been named Ecopoints. 
The use of policy objectives is a controversial issue given that a policy objective does not express the true 
seriousness of a problem. Various political, economic and social considerations also play a role when formulating 
these objectives.

Figure C5: Evaluation of the impact table using the Ecopoints method

The Ecopoints method has been widely accepted as a useful instrument, even though it is clear that several 
objections can be raised against the use of politically-established target levels. The lack of a classification step is 
also a disadvantage. Only a very limited number of impacts con be evaluated. The Ecopoints method is not so 
much an environmental indicator as an indicator 'in conformity with policy'.

The Ecopoints method is widely used in Switzerland and Germany. It is also used in Norway, the United Kingdom 
and the Netherlands. Since 1993 it has been included in the SimaPro software. In the United Kingdom, Ecopoints 
are, for example, incorporated in a tool-kit widely used for analysing and minimizing the environmental impact of 
offices.

2. The Environmental Priority System 

The Environmental Priority System (EPS) was used for the first time for Volvo in Sweden in 1990 (Steen and 
Ryding, 1992). This system is not based on government policy but on the estimated financial consequences of 
environmental problems. It attempts to translate environmental impact into a sort of social expenditure. To calculate 
this expenditure you first need to establish the damage caused to a number of 'safeguard objects'-objects that a 
community considers valuable. You then have to find out how much the community is prepared to pay for these 
things. A number of different principles of evaluation are used to do this. The evaluation principle is shown in Figure 
C.6.

Figure C6: The EPS evaluation method. The first step looks at the extent to which an environmental impact 
damages a safeguard object. The social costs of these objects are then established. The resulting costs are 
subsequently added up to a single figure. The EPS system includes neither classification nor 
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normalization.

3. The Eco-indicator 
The Eco-indicator was developed in a joint project carried out by companies, research institutes and the Dutch 
Government (Goedkoop, 1995). The aim was to develop an easy-to-use tool for product designers. The main 
outcome was a list of 100 indicators for the most significant materials and processes. By using these indicators a 
designer can easily make combinations and carry out his own LCA. Indicators have been drown up for all life cycle 
phases: 

●     the production of materials, such as steel, aluminium, thermoplastics, paper, glass and cardboard;
●     production processes, such as injection moulding, rolling, turning and welding;
●     transport by road, rail and sect;
●     energy-generating processes;
●     waste-processing processes, such as incineration, dumping, recycling and combinations thereof.

The Eco-indicator is intended as an LCA method for use on the shop floor. No outside experts or special software 
are needed. An evaluation method had to be developed in order to calculate the Eco-indicators. This new method is 
strongly focused on the effects of emissions in the ecosystem.

For the valuation the Distance to Target principle was used. The target values are not based on policy statements 
but on scientific data on environmental damage. These target values are related to a certain amount of damage 
caused by a certain impact.

Three types of damage were recognized: 

1.  deterioration of ecosystems; 
2.  deterioration of human health; 
3.  human deaths.

Each impact was investigated in order to find out how far it would need to be reduced to make sure that only a 
limited amount of damage would arise. This required an evaluation of the seriousness of the three different sorts of 
damage. Whereas this is clearly a subjective step it is one which is explicitly documented. Everyone con check 
whether he or she agrees with this subjectivity and make a different choice if preferred. The Eco-indicator 
evaluation method is shown below in Figure C. 7.

Figure C.7: Evaluation in accordance with the Eco-indicator method. Normalization is excluded in this 
figure for the sake of simplification.
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C.5 What software is available for LCAs?

The advantage of LCA software is that more process data are collected in the database over the course of time. 
Various software programs are marketed which include extensive databases. Some are even capable of evaluating 
the environmental impact table. This makes it possible to use different evaluation methods in the some LCA. Some 
30 LCA programs have been developed (Siegentholer, 1995), most of which are not for sale. These programs are 
listed in Figure C.8, and some are described on page 200.

Figure C8: LCA software tools (source: UNEP IE, 1995)
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SimaPro 3 (NL) 
This is a program which can be used to model complex products and complex end-of-life scenarios. It is intended 
for use by both LCA experts and product developers. A standard database and a range of additional databases are 
available for use with this program.

IDEmat (NL) 
This software is intended primarily for use by designers and aims mainly at supporting the choice of materials. It 
can be regarded as an intelligent book which contains much physical, mechanical, price and environmental data. 
One option of particular interest is the automatic search option for materials which meet certain requirements. The 
environmental data are expressed in Eco-indicators and underlying data. Since the data are calculated in the 
SimaPro format a separate SimaPro format database is available. Another option is to read in new environmental 
data from SimaPro in IDEmat.

LCAIT-LCA Inventory (S) 
This software is intended for analysing processes. The user interface is very elegant. The process flow diagram is 
drawn by the user, after which the computer calculates the process immediately. This program is used mainly in 
Switzerland.

PEMS (UK)
This Excel-based program is intended chiefly for packaging. The user is guided through the program by a question-
and-answer technique.

C.6How do LCAs fit into the design process?

LCAs are a very helpful tool for designers as long as they use them in the correct way. A major disadvantage of 
quantitative LCAs is their complexity and the long time it takes to carry them out. Many decisions are called for in a 
product development process which influence a product's environmental friendliness. There is often too little time 
and money available to adopt a quantitative assessment method every time.

LCAs are extremely useful, especially at the beginning of the design process, for making the right priorities. Figure 
C.9 illustrates the applicability of LCAs in the subsequent stages of product development.

The most important lesson that designers can learn from LCAs is that it is not the product but the product's life 
cycle that should be designed with the environment in mind. In other words: do not design a product as such but 
design a product life. cycle.

Figure C9: The applicability of LCA in the subsequent stages of the product development process.
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C.7 Limits of the applicability of methods for LCA

The impact of a product on the environment is complex. An LCA may reveal the priorities for improvement, but 
practice makes three things clear.

●     It is not the product itself but the life cycle of the product that determines its environmental impact. It is 
therefore necessary to make a model of the entire life cycle of the product, from the extraction of row material 
up to and including the waste or recycling phase. Modelling a life cycle gives rise to many uncertainties. Very 
little is generally known about consumer behaviour and often very little about future waste processing.

●     Even if the entire life cycle has been mapped out there are still many uncertainties as to the environmental 
impact of the processes involved. Usually only approximate data are known about the emissions from a steel 
works, G copper mine or a waste dump. Although this situation is improving there is still an immense lack of 
reliable data. 

●     Knowledge about environmental systems is sometimes highly uncertain. The environment is particularly 
complex and difficult to express in a model. These problems are rather basic and independent of the 
question 'which LCA method should be used'.

The LCA is generally a compromise between practicality and completeness. Where this compromise is chosen 
depends on the purpose of the assessment. For important decisions a more extensive assessment will be needed, 
for less important decisions, or in situations where there is little time and money, use can be mode of more simple 
methods.

It is particularly important for designers to be conversant with the principles of LCA. However, they need not be 
knowledgeable about all the details. What has been said illustrates why cut-and-dried answers are rare in this field.
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WWW sites 
A great deal of information on this subject is available on the Internet. The home page of Steve Young, Canada, is 
well known in this respect: www.io.org/-lca. Another site dedicated to ecodesign is that of RMIT, Melbourne: 
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www.cfd.rmit.edu.ou. Very useful environmental information can be found at the EPA site www.epa.gov.

SimaPro 3 and Eco-indicator 95 demo versions: 
A demonstration program for SimaPro con be obtained from the Internet. This con be used to experiment with LCA 
calculations. It includes the complete database. The Eco-indicator 95 con be downloaded as well. Both are 
available at www.pre.nl.

IDEmat:
Information on Idemat is found under:
www.io.tudelft.nl/research/mpoidemat.htm.
Contains general information, ordering details and a downloadable demonstration.
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Module D 

 

 Methods for life cycle costing 

D.1

 

Economic assessment in the product development process

One of the key elements of each product development process is the economic evaluation of the design concepts. 
As the aim of ecodesign is to reduce the environmental impact of the product, the economic assessment will focus 
on the costs in the product life cycle that change because of ecodesign.

Environmental impacts are produced over the entire products chain. When working on ecodesign designers try to 
reduce environmental impacts over the total product life cycle. This means that in economic terms we inevitably 
have to address the product life cycle as well. The term used for this assessment is Life Cycle Costing (LCC).

Recently several approaches have been developed to assess the economic aspects of cleaner production including 
cleaner products. This section first reviews the currently available methods and their interdependence. It then 
introduces a step-by-step approach with examples of economic assessments of cleaner production processes and 
ecodesign.

D.2 Methods for economic assessment of ecodesign

The four most common methods of economic assessment are described first. Their interdependence is then 
discussed and illustrated.

Total Cost Accounting

With the introduction of the cleaner production concept in the late 1980s a method for economic assessment was 
introduced called Total Cost Assessment (or Total Cost Accounting, TCA). This method was focused on in-
company economic assessment of cleaner production investments. TCA can be described as a normal, long-term 
oriented cost accounting method which pays specific attention to identifying hidden, less tangible and liability costs. 
Liability costs are fines due to the liability for such things as future clean up, health care and property damage. Less 
tangible costs are, for example, consumer acceptance, corporate image and external relations. The TCA approach 
thus also focuses on the risks and hidden costs associated with a product or activity. Usually, it captures a longer 
time horizon, in comparison with the payback time method, using the net present value (NPV) to discount future 
cash flows. It is used in many companies to compare investments in cleaner production.

Life Cycle Costing

Ecodesign includes assessments of the impacts in the product chain outside the producing company. For an 
economic assessment we thus have to address all the costs and benefits for which actors in the chain have to 
account for. This investigation of economic impacts is calledLife Cycle Costing (LCC) or Life Cycle Accounting.

Basically, LCC is an assessment of the costs in each stage of the life cycle of a product. The different costs factors 
(such as capital, labour, material, energy and disposal) are investigated on the basis of current and/or future costs.

Many firms start to apply life cycle costing approaches, for instance, to evaluate the purchase of equipment or for 
the eco(re-)design of their products.

Full Cost Accounting
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There is an additional category of costs that also should be specified: the social costs related to production, use 
and disposal. This means not only the costs that are accounted for by actors in the chain but also the costs that are 
not accounted for by any actor in the chain. 'Societal Cost Accounting' or 'Full Cost Accounting' (FCA) could for 
instance be used to treat topics such as ozone layer depletion and natural resource depletion. Because no 
particular actor is currently being held directly responsible for such costs, they are not taken into account in the 
approaches described above.

The FCA method is based on the assignment of a monetary value to the material flows identified during the 
inventory stage of an LCA. The monetarization of waste streams and emissions is based on the 'willingness to pay' 
to avoid negative environmental effects. It is difficult to estimate social costs associated with a single product. The 
Environmental Priority System (EPS) provides a framework for the assessment of these costs. This method 
distinguishes the following impacts (Steen and Ryding, 1993): human health, biological diversity,' production 
resources and aesthetic values. These impacts are valued on a relative scale in 'environmental load units' (ELU) 
according to the willingness to pay to avoid negative impacts.

The ELU corresponds to one ECU in the OECD countries. The EPS method was described in section C.4 of 
Module C, Methods for Life Cycle Assessment.

Environmental Life Cycle Costs

Every stage in the life cycle has environmental impacts, and these can be analysed with an LCA. While an LCA 
ignores the economic impacts of products, the outcome of an LCA con be used as a basis for estimating the 
Environmental Life Cycle Costs-costs caused by the environmental impact of the product. The most common 
method of doing this is to use standard cost factors for pollution control-for instance the costs a company has to 
make to clean waste water.

The relationship between the accounting approaches

Four approaches have been described:

●     Total Cost Assessment or Total Cost Accounting (TCA)
●     Life Cycle Costing or Life Cycle Accounting (LCC)
●     Full Cost Accounting or Social Costs (FCA)
●     Environmental Life Cycle Costs

As we have seen, TCA focuses on costs and savings related to cleaner production investments. LCC includes 
costs related to the full life cycle of a product and includes costs and savings for all the actions involved. FCA adds 
to TCP and LCC the category of costs and savings for which no particular actor is currently held responsible, the so-
called social costs.

This can be visualized in terms of three concentric circles (see Figure D. 1). The concept of Environmental Life 
Cycle Costs cuts through FCA, LCC and TCA.  

Figure D.1: The relationship between different accounting approaches
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D.3 Practical applications of the methods

Social Costs and Environmental Life Cycle Costs are very difficult to estimate because one has to 'guess' either the 
intrinsic cost or the price people would be willing to pay.

With the economic analysis of ecodesign projects, the focus will be on Life Cycle Costing, using those aspects of 
Total Cost Accounting and Environmental Life Cycle Costs relevant for the analysis. The emphasis in the analysis 
has to be on the cost factors in the product life cycle that change because of ecodesign.

The use of life cycle costing methods in the product development process is not very common. Traditionally, 
products are designed on the basis of technical specifications without much thought for their economic impacts 
over their lifetime. Most firms know-to some extent-their production and research and development costs but have 
no insight into the costs arising in other stages of the chain-for example, during distribution, usage and disposal.

D.4 LCC and TCA in the product development process

Figure D.2 shows the relationship between Life Cycle Costing and Total Cost Assessment. As the figure shows, 
TCA gives an in-depth analysis for one specific actor in the product chain, the producer, thus providing a cost 
assessment in the vertical dimension. LCC broadens this analysis by also including other relevant actors in the 
product chain (for instance suppliers and consumers), the horizontal dimension. The Environmental Life Cycle 
Costs, being one of several costs factors, cover a layer of the analysis in the horizontal dimension.

The assessment of environmental life cycle costs in the production development process is useful in both the 
strategic and the operational stages of the product development process (see below).

Figure D.2: The relationship between TCA and LCC

The strategic stage in product development

LCC can help identify the main opportunities for saving costs in the chain. These arrive in the strategic phase of 
product development (ecodesign steps 2 and 3, as described in sections 3.2 and 3.3 of this manual). In this phase, 
the most promising opportunities for design improvements aiming at reducing Life Cycle Costs can be made.

The operational stage in product development

LCC and TCA can support decision making on product improvements (see ecodesign steps 4 and 5, sections 3.4 
and 3.5 of the manual). In this operational phase in the design process, more precise costs and benefits of 
individual design improvements can be calculated. These calculations may concern either the in-company costs 
and benefits (TCA) or the costs and benefits for other actors in the chain (LCC), depending on the kind of design 
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improvement being made. These calculations are more detailed than those that can be made in the strategic 
phase.

If, for instance, the user's costs of a product are 'known', the opportunities to improve customer satisfaction can be 
identified. Although the purchase of products is primarily retail-price driven, there is an increasing awareness of 
other costs associated with the use of the product (connected with energy, maintenance and waste disposal, for 
example). Furthermore, life cycle costing supports decision making on product development while the tradeoffs 
between production costs and costs in other stages of the chain become visible. A fictitious example of the life 
cycle costs of a television set is provided in Figure D.3. The graph shows the costs of production, distribution, 
usage and disposal (note the similarity with Figure D.2).

Figure D3: Fictional example, Life Cycle Costs for a television set (source: TME - Institute of Applied 
Environmental Economics, The Netherlands)

This fictional example is based on the current costs in the chain of the television set. This is in fact a simplified 
approach because these costs will change during the lifetime of the television set, which is 5 to 20 years. It is 
expected that stricter environmental standards will. be implemented in that period. The increase in Environmental 
Life Cycle Costs is generally 5-10 percent per year, which is more than the annual increase in labour costs.

It therefore makes sense to estimate the additional Environmental Life Cycle Costs that can be expected over the 
medium-long term (say to the year 2010). The example for the television set is given below:

●     The current price of energy is US$0.11 per kWh. Over the medium-long term, stricter environmental 
standards at power plants are expected to reduce NOX and S02 emissions. It is estimated that this will lead 
to an increase of 30 percent in energy costs over the lifetime of the television set, thus leading to higher 
consumption costs, unless the set is redesigned
for higher energy-efficiency.

●     Most television sets are collected by municipalities, and then dumped in a landfill or incinerated. Legislation 
is being prepared for disassembly and recycling, and it is expected that television sets being introduced on 
the market now will be subject to these stricter regulations in the future. The additional costs will be roughly 
US$30-45 per television set on the basis of current technologies. 

●     It is proposed to attach an identification unit (ID) unit) with information on the materials used in the television 
set. This information will help recycling companies to optimize the recycling of materials. The additional 
production costs will about US$2 and the expected cost savings at recycling companies will be about US$5 
per television set. This option is basically economically feasible but not attractive for the producer unless 
refunding systems are introduced.
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D.5 How to perform a Life Cycle Cost analysis

If the project group wants to identify opportunities for cost savings in the strategic phase, a rough assessment of all 
the costs in the life cycle is recommended. If the project group wants to use life cycle costing only for decision 
making on product development, in the operational phase, it is sufficient to focus on the incremental costs that 
result from the proposed design changes, but on a more detailed level. General guidelines for the strategic and 
operational phases are spelt out below, again for a TV set.

1. Definition of the analysis

This step includes the selection of a product, definition of the boundaries Of the life cycle, selection of markets and 
specification of the cost factors to be included in the analysis.

Example
A TV set is selected for the markets of Western Europe and the United States. The main cost factors are: design, 
sub-assemblies, packaging, assembly, wholesale, retail, VAT, energy, batteries, user's manual, packaging 
disposal, repair, collection, and processing of materials. The costs will be broken down into labour, capital, material 
and other costs.

2. Data collection and cost estimation

This step includes the gathering of data for each cost factor. You can make use of in-company information, 
statistics, literature, market surveys, etc. Many costs are not known with certainty. In these cases, the project group 
should start with educated guesses.

Example 
Data on design, production, distribution, energy use and repair are collected within the company. Statistics on 
wholesale and retail prices are also used. The usage intensity (e.g. lifetime, hours/day) is unknown and a rough 
estimate must be made. Furthermore, reports on pilot projects with curb-side collection and disposal of TV sets is 
collected.

3. Calculation of life cycle costs

This step includes an estimation of the cost factors in each stage of the product chain. Some adjustments and 
calculations will need to be made. If important cost factors are uncertain, the project group can make a sensitivity 
analysis with a range of different assumptions and outcomes. Another option is to collect better information but this 
can be time consuming. Future costs can be discounted into the present value.

Example
All the costs are calculated for a TV set with a lifetime of 10 years. The average repair costs ore calculated on the 
basis of field call-out rates. There is uncertainty on the usage intensity of the TV set and different scenarios for 
energy use and energy costs are calculated. The expected pollution control costs due to stricter environmental 
regulations are roughly estimated on the basis of policy intentions, pilot studies and information in the literature.

4. Evaluation and recommendations

The last step captures evaluation and presentation of the results. You can summarize the results in tables, graphs 
and/or the top five priorities. It makes sense not only to evaluate the economic impacts but also the potential for 
cost savings. Make sure that the assumptions and information sources are transparent. If important information is 
missing, recommendations can be made for further research.

Example
The life cycle costs are presented in a graph and tables (for each step in the chain). The economic priorities are 
compared with the environmental priorities (see LCA). The potential for technical and other solutions to reduce 
energy consumption is discussed.
This step-by-step approach is illustrated in Figure D.4.

Figure D.4: Step by step LCC approach (Source: based on Cohan and Gess, 1993)
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D.6 Concluding remarks

A Life Cycle Costing analysis is an important tool for a designer-especially when working on design aspects that 
alter the cost structure 'downstream' in the product chain. LCC is a tool that is manageable for designers as long as 
the analysis is not required for a detailed investigation of specific cost factors such as environmental costs. If there 
is some support from the financial department there is no need for external assistance.

In some cases there is a need for in-depth analysis of cost factors such as environmental costs. There can also be 
the problem of a very elaborate product chain, difficult to get to grips with in financial terms. In such cases outside 
assistance may be needed.

We conclude with five rules of thumb when working on a LCC analysis.

●     Limit your analysis to relevant steps in the chain and relevant cost factors.
●     Don't drown yourself in facts and figures-often you need only make on estimate.
●     Account for both costs and benefits (for example, in energy and waste disposal).
●     Include the time factor-for example, make allowances for future legislation or being first in the market.
●     Prepare a solid financial statement on the ecodesign project before presenting it to management.

D.7 Software tools

Computer programs can be helpful in assessing the economic and environmental impacts of products. There is as 
yet no computer program on Life Cycle Costing readily available on the market. A selection of other software 
already on the market or under development is provided below.

Pollution Prevention Financial Analysis and Cost Evaluation System (P2/Finance).
Total Cost Assessment in Lotus 1-2-3.
Information: Tellus Institute, Boston, United States
tel: +1617 266 5400
fax: +1617 266 8303

MILA software. Total Cost Assessment from an environmental perspective.
Information: International Institute for Industrial Environmental
Economics, Sweden
tel: +46 46 222 0200
fax: +46 46 222 0210
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Product Improvement Analysis (PIA). Life Cycle Assessment. Life Cycle Costing and Full Cost Accounting are 
under development. Information: Institute for Applied Environmental Economics (TME), The Hague, The 
Netherlands tel: +31 703 464 422 fax: +31703 623 469

Total Product Life Cycle Cost Estimation (TOPROCO). Life Cycle Costing-under
development.
Information: Fraunhofer Institut fur Arbeitswirtschaft und Organization,
Stuttgart, Germany
tel: +49 71197001
fax: +49 711970 2299
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Module E 

 

 Ecodesign workshops
E.l Introduction

Workshops, both before and during the ecodesign process, are very important to the success of the project. Over 
the past few years, practical experiences with companies has shown that three types of workshop are well 
accepted and produce good results. In this module we explain how to organize these workshops and provide 
practical exercises for the different kinds of workshop. Finally, we focus attention on a number of creativity 
techniques which can make the search for solutions easier at these workshops, and in ecodesign in general.

The workshop examples that follow should not be seen as definitive blue prints. On the contrary, workshop 
organizers may want to adapt and modify their design, or apply the presented modules in a different workshop 
configuration, according to their specific needs.

Several examples are given below for three different kinds of workshop.

1. Ecodesign awareness workshops 

This kind of workshop is intended for those with no experience with ecodesign. Its goal is to acquaint all those 
involved in product development with ecodesign and to raise awareness of its possibilities. This kind of workshop 
also provides a forum for discussing the environmental problems of the product and establishing first action plans.
Examples given are: 
State-of-the-art Ecodesign Workshop; 
Position and Attitudes Workshop; 
Barriers and Solutions for Ecodesign.

2. Workshops on product analysis tools and strategies 

The practical application of ecodesign in businesses is discussed in this kind of workshop. This kind of workshop is 
primarily to teach product developers (designers, technical draughtsmen, production and marketing staff) how to 
deal with ecodesign methodology and ecodesign tools. However, in order to promote motivation for ecodesign it 
can do no harm to have the company's policy makers help carry out one of the practical exercises.
Examples or the workshops are:
Product Redesign Workshop: environmental analysis and strategy selection
Quantitative Environmental Analysis of Products (LCA Workshop);
Lite Cycle Costing; 
Product-related Legislation; 
Systematic Disassembly.

3. Creativity stimulating techniques 

Given that-especially in the second type of workshop-the participants are called upon to be enormously creative, 
this workshop discusses several creativity techniques.
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E.2 Ecodesign awareness workshops

Ecodesign awareness workshops are held for the purpose of making a company's employees aware of the 
possibilities and opportunities offered by ecodesign and to raise enthusiasm for the subject. This workshop is 
intended especially for those businesses that have had no experience with ecodesign but which are thinking of 
starting up a pilot project. This kind of workshop is also useful for universities and research institutes wishing to 
become acquainted with ecodesign, with the ultimate aim of including the subject in their programme.

Such a workshop can be given by an in-house ecodesign expert or, finances permitting, by a professional 
consultant. Businesses can also participate in workshops organized by consultants or other advisory bodies which 
are also attended by other businesses. The cost can then be divided among several companies, and broader 
discussions will be possible. Nevertheless, such a workshop will not focus on a particular company's product (or 
only for part of the time) and competitive attitudes may hinder open discussion or even participation in the 
workshop.

Workshops in countries and businesses where financial resources are limited are often organized under the 
sponsorship of international organizations such as UNIDO and UNEP in cooperation with the national government, 
or by national, regional or local governments. In order that financiers also gain an understanding of the possibilities 
offered by ecodesign, it is recommended that they send a representative to the workshop.

Workshop organizers must take several aspects into account.

An understandable presentation of the results of previous ecodesign projects and the product policies of leading 
companies in the field of the environment will be essential elements of the workshop. The potential economic 
benefits of ecodesign and the proven opportunities for integrating ecodesign into normal business development and 
practice are also important elements both in the workshop itself and in the announcements that precede it.

It must be clear beforehand for whom the workshop is to be held; the subjects to be dealt with must be geared 
towards the experiences of the participants. This means that the subjects dealt with will be relevant to local 
environmental problems, the economic situation, the sort of product and appropriate business practice. If the 
participants are not familiar with systematic product development methodology, extra attention will need to be 
devoted to this aspect, given that ecodesign is based on knowledge of this methodology.

Since the participants will see ecodesign from widely different viewpoints, it is essential to make the awareness 
programme as varied as possible. Discussion is important because different people see environmental problems in 
different ways. If these differences are not explicitly discussed, then it will be difficult for the participants to work 
together at a later date. Exercises are important as they tend to create an informal atmosphere which in turn 
encourages discussion, This results in a higher level of involvement among the participants (providing that the 
subjects have been well chosen). A programme suggestion is given below (1A).

Whereas there is basically no limit on the number of participants for a workshop of this nature, it is wise to hold the 
discussions in small groups (a maximum of 10 participants per sub-group). The number of locations available will 
thus automatically limit the number of participants.

Ecodesign Awareness Workshop:State-of-the-art Ecodesign Workshop 

An awareness workshop programme, held for one or several businesses.

Objective: to acquaint the participants with ecodesign, to raise their awareness of the benefits of 
ecodesign and to motivate them to practice ecodesign

Duration: 1 day
Participants: all persons involved in product development (max. 30 people)

Materials: presentation materials, hand-outs, overhead projector, overhead sheets, video recorder, slide 
projector, projection screen, list of participants, writing materials
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The business opportunities of ecodesign, including its potential financial profits, are the first thing to be discussed in 
this workshop. Next, which products (those of one's own company or those of other companies) contribute to 
environmental problems (in this context, the We cycle approach is an 'eye-opener' for many people). Subsequently, 
it is important to present examples and ideas so that the participants themselves can come up with ideas for 
change. Last but not least, follow-up options must always be discussed.

Possible subjects are legislation, green marketing, environmental costs, the life cycle approach and ecodesign 
tools.

Example of Programme 
Morning programme 

●     Opening, welcome and introduction. by company and/or workshop leader
●     Presentation of 'Ecodesign' by expert (industrialist or consultant/researcher) including 

- introduction to ecodesign
- opportunities (including economic benefits) and threats for companies
- the whys and wherefores of ecodesign: the environmental problems
- ecodesign methodology and tools: the first steps
- ecodesign results: examples and ideas (including for example video presentation)

●     Brief discussion and coffee/tea break
●     Presentation 'The company and the environment' (state of affairs, policy, anticipated problems) by a member 

of the company's management team (preparation needed)

Afternoon programme

●     Practical exercises* in groups (max. 10 persons), supervised by the consultant
●     Group reporting of the results achieved
●     Coffee/tea break
●     Group discussions on ecodesign priorities in the company
●     Reporting results
●     Conclusions and suggestions for follow-up

(*) Exercises can be selected from the suggestions 1 B and 1 C that follow. In such a short workshop the time 
allowed to complete the exercises will be shorter than normal. This need not be problematic since the workshop is 
intended only as an initial introduction to the subject.

General hints for presentations

●     keep presentations short (people can sit and listen actively for only a limited period of time);
●     start by giving an overview of the presentation and how it can be brought into practice;
●     give sufficient examples of experiences with other workshops;
●     make presentations interesting by using good visual tools;
●     make the presentation lively by asking questions now and again;
●     make hand-outs beforehand to distribute among the participants.

Ecodesign Awareness Workshop:
Position and attitudes towards ecodesign

Objective: to become aware of different ways to approach sustainable development and to discuss the various 
options
Duration: half day
Participants: ecodesign starters (sub-groups of approx. 5 persons)
Preparation: none
Materials: flip-over, writing materials, small brightly coloured stickers
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This exercise is a tool for starting up discussion. It is an exercise which helps to bring to the fore the different ways 
of approaching sustainable development. This is necessary to encourage communication among staff members 
and thus improve teamwork.

After a brief introduction the participants are asked to take up their position in a field consisting of an axial cross, 
the four poles of Technology, Human Behaviour, the Economy and Ecology being at the end of each axis. This is 
illustrated in Figure E. 1.

Participants must determine their positions on both the vertical and the horizontal axis. To establish their position 
on the vertical axis (economy/environment) they must ask which of the two-often opposing- aspects do they wish to 
preserve and preferably see fully developed. To determine their position on the horizontal line, they must ask where 
can they find the solution to today's environmental problems.

Figure E.1: Four poles: technology, human behaviour, economy and ecology

After the participants have established these positions, and made them known to the others in the group by 
attaching a sticker to the cross, several members of the group are invited to defend their choice before the whole 
group.

Ecodesign Awareness Workshop:
Barriers and solutions for ecodesign

Objective: to discuss the anticipated barriers to ecodesign and to find ways of resolving them
Duration: half day
Participants: ecodesign starters (sub-groups of approx. 5 persons)
Preparation: copy figure E.2 from this module E (see below, Crul 1994)
Materials: flip-over chart, writing materials, Ecodesign Manual
The objective of this exercise is to prepare a new ecodesign team at the start of the project for the barriers they will 
encounter in the different phases of the project. The exercise can be used as a logical follow-up to the awareness 
workshop.

Figure E.2: Obstacles for ecodesign (Source: Crul, 1994)

 

The workshop leader asks the participants (10 to 15) what barriers they expect to be faced with when carrying out 
the project. The workshop leader can be from the company itself but the critical views of an outsider are often 
useful in searching for barriers to ecodesign. These barriers are then written on a flip-over chart and subsequently 
arranged on the lines of the Crul classification system (shown in Figure E.2). After all the barriers have been listed, 
solutions are then sought for each barrier which the ecodesign team can then initiate.

The results of this exercise can be used in the project itself as a guide for the members of the ecodesign team to 
increase the chances of success. This particular exercise can lead to the conclusion that it might be better to 
involve management in the project. This will be the case if all participants envisage the limited opportunities for 
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(environmental) innovation, the project budget or the ecodesign staff's limited time as major barriers that still need 
to be overcome.

E.3 Workshops on product analysis and strategies

At the start of any ecodesign project, the personnel involved (product developers, designers, technical 
draughtsmen, production and product managers, marketing staff) must be trained in the practical application of 
ecodesign tools and strategies. A choice can be made for a 1- or 2-day workshop programme depending on the 
size of the company and whether an extensive ecodesign programme is envisaged, the complexity of the product, 
the company's willingness to innovate, the know-how available within the company and the budget allocated for the 
project. Several exercises which can form sub-modules in the workshop are outlined below. If the product for 
ecodesign is already known, then that product should preferably be chosen as the starting point.

The point of departure here is the 'learning-by-doing' principle. The people giving these training sessions must have 
had previous experience in working on these lines and must have familiarized themselves with the specific situation 
in the company in question. Specialist technical expertise is not necessary; what is necessary is faith in and 
enthusiasm for implementing ecodesign in the company, and flexibility and improvisation talent in order to be able 
to anticipate difficult and unexpected circumstances.

For the sake of efficiency, we recommend organizing a Product Analysis and Strategies workshop immediately 
after the start of an ecodesign project in Ecodesign steps 1 and 2 for the purpose of familiarizing all the ecodesign 
team members with it.

The organization and choice of subjects for the workshop is in the hands of the ecodesign team coordinator, 
assisted by external ecodesign and LCA experts (or by an experienced internal ecodesign staff department). We 
recommend no more than 10 to 15 participants in view of the intensity to be achieved in the programme.

We also recommend that you report on the workshop as extensively as possible (whichever workshop programme 
you choose). The knowledge thus acquired, the case studies, as well as the exercise material itself, can form the 
basis for your own Ecodesign Guidance Manual and a subsequent Ecodesign Training Guide as the basic 
elements for a permanent in-house Ecodesign Programme.

We recommend the workshop on Product (Eco-)redesign as the basic exercise. For those companies that want to 
acquire more detailed know-how on quantitative LCA, Life Cycle Costing (LCC), developments in legislation and 
systematic disassembly with respect to products, the following workshops are recommended.

Product Analysis and Strategies Workshop:
Product Redesign: environmental analysis and strategy selection

Objective: To gain insight into: the broad environmental assessment of the life cycle of products by using the MET 
matrix; the ecodesign strategies, and the appropriate checklists, which can lead to the environmental improvement 
of products in each phase of the life cycle
Selection of relevant ecodesign strategies and options for improvement in accordance with section 3.3 
(Establishing ecodesign strategy) of the manual.
Duration: 1 day
Participants: Ecodesign starters in general: product and marketing managers and product developers, product 
engineers (approx. 10-15 participants)
Preparation: Select and analyse the product and its packaging; copy the ecodesign worksheets (module J), carry 
out an LCA on the selected product and packaging; draw up an overview of the results of previous, similar 
exercises
Materials: Writing materials, product and packaging to be analysed per group, disassembly tools, presentation 
material (overhead sheets, overhead projector), MET Matrix, the ecodesign strategy-wheel and the worksheets (a 
number of which must be copied on overhead sheets for the presentation), LCA data, examples of the results of 
similar exercises.
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Additional hints for workshop preparation. 

●     For the analysis of a product, choose one which is not too complex, one with which everyone is familiar 
(such as a rice or water cooker) but one which was not manufactured in the company for which the workshop 
is to be held. This is to avoid prejudice and corporate blindness. If, however, the workshop is set up as an 
internal company workshop and the product to be redesigned has already been chosen, then it is useful to 
use that product if sufficient time and money are available for the necessary analysis (LCA, disassembly 
etc.). 

●     Do not present the results of other workshops too quickly; this tends to demotivate the participants.
●     Create an informal atmosphere.
●     Take sufficient time for presentations and discussion of the results.

If it can be done within the scope of the ecodesign project this exercise is very worthwhile because it allows the 
participants to gain experience with two essential elements of the ecodesign approach.

Example Programme: Product redesign workshop. After a brief introduction, three exercises are completed in sub-
groups, and a plenary evaluation takes place.

●     Exercise 1, Analysis assignment (in groups of five participants)
Make a qualitative environmental analysis of the product and its packaging working from intuition and 
previous experience, and by partly dismantling it. Present the results in the MET Matrix on worksheet 3. 
Subsequently, make an environmental analysis of the product and its packaging by using the quantitative 
LCA analysis method. Present these results on the MET Matrix. Indicate the differences between this and 
the intuitive approach. Also indicate to which environmental problems you would like to give priority.

●     Exercise 2, Solutions assignment (in groups of five participants)
Discuss and formulate design options and proposals for environmental improvement of the product using 
common sense and brainstorming (see section 3 of this module). Several worksheets are included in Module 
I of the manual to support this process. Several options will have been presented spontaneously when filling 
in the MET Matrix, worksheet 3. Note down the results in the Ecodesign Improvement Options matrix, 
worksheet 6.

●     Exercise 3, Solutions assignment (in groups of five participants)
Carry out this procedure a second time, but now on the basis of a brainstorming session based on the 
ecodesign strategies given in the ecodesign strategy wheel. Give special attention to ecodesign strategy 
New Concept Development. For each axis the team can ask itself: what will happen to the product if we 
pursue this strategy to the absolute limit? The improvement options thus generated are also noted in the 
improvement options matrix-on worksheet 6.
Subsequently, the group can also be asked to select the most relevant improvement options for the short or 
long term. To do this, the group establishes what the company's in-house stimuli are for ecodesign (what do I 
want as a business, what can I do as a business?) and what are the external stimuli (what must I do with a 
view to legislation and regulations, the demands made by customers, the competition, etc.). Worksheets 4 
and 5 can help with this environmental- oriented SWOT (Strengths/Weaknesses of the company, external 
Opportunities/Threats) analysis. Worksheet 7, the Ecodesign Priority Matrix, can be used to structure the 
general feasibility study.
Finally, the relevant strategies in the ecodesign strategy wheel are visualized using worksheet 8. Three lines 
can be drawn on this figure: one showing the present situation, one showing the plan of action in the short 
term, and one showing the plan of action in the long term.

●     Presentation and evaluation
Have the groups present their results and then hold a discussion about them. Make a comparison of the 
results and approach taken by both groups. Draw up a detailed report of the workshop and its results for use 
at a later stage in the ecodesign project.

Product Analysis and Strategies Workshop:
Quantitative Environmental Analysis of a Product
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Objective: to learn how to make a quantitative environmental analysis of a simple product or component making 
use of existing LCA software; to translate the results of this analysis into ecodesign improvement priorities for 
designers; to set out the restrictions (assumptions, lack of data, dubious data) of the analysis and the indicators 
used; to make choices in the ecodesign project as to the procedures and the use of LCA software
Duration: 2 days
Preparation: become familiar with the LCA software and LCA indicators used in the company; select and analyse 
the product; draw up a format for the participants' final report
Materials: computer and software (e.g. SimaPro 3, PIA, see Module C, Methods for Life Cycle Assessment) for 
each participant; prepared extensive LCA analysis of the selected product; manuals for installation of the relevant 
LCA software and examples: of other applications.
Prepared LCA data can be made available as background documentation; however, the participants must 
extrapolate the data themselves and, where necessary, take measurements (for example, of energy consumption, 
weight of materials, type of materials).

Similar exercises have been marketed by research institutions, design offices, businesses and consultants. The 
UETEP programme of the European Union has even developed a special study programme on LCA (see 
Pedersen, 1993).

Avoid using up the whole ecodesign project budget on a quantitative LCA analysis because it is quite possible to 
formulate a great many improvement options without such an analysis.

Programme example:
Day 1

●     Introduction to LCA
●     LCA theory
●     LCA in practice: scope definition, inventory, impact assessment, improvement analysis, limitations and 

assumptions
●     LCA software: simple exercises (individual)
●     Individual homework assignment (larger LCA exercise on own product

Interim period of 2-3 weeks, in which homework is carried out in the organization of the workshop participant.

Day 2

●     Impact assessment of the product
●     Individual assessment of the product
●     Feedback in plenary group
●     Evaluation, including agreements on additional LCA calculations and the approach taken in the ecodesign 

project

Within the context of this LCA workshop, it is also possible to address issues concerning the financial and 
economic aspects of ecodesign. However, this is also presented below as a separate workshop.

Product Analysis and Strategies Workshop: 
Life Cycle Costing (LCC)

Objective: to get a first insight into the different LCC approaches, their backgrounds and applicability for ecodesign 
programmes; to learn how to make a quantitative environmental-economic analysis of a simple product or 
component making use of both streamlined and simple LCC software; to translate the results of this analysis into 
strategic ecodesign decision making at the start of an ecodesign project, in addition to the environmental evaluation 
and improvement priorities for designers; to set out the restrictions (assumptions, lack of data, dubious data) of the 
analysis and the method used.
Duration: 1 day
Preparation: so far only specialized institutes have developed tools and materials in this area (see Module D, 
Methods for Life Cycle Costing, for references and tools)
Participants: company product managers, designers and consultants, already experienced in ecodesign 
methodology and LCA, interested in environmental economic aspects. (max. 15-20 people)
Materials: computer, including LCC software (depending on the organizing institute) for each two participants; 
prepared extensive LCC analysis of the selected product; manuals for installation of the relevant LCC software; 
overview of LCC methodology and practical business examples; prepared exercises, on paper and on a simple 
LCC software program.
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Programme example

Morning

●     LCC: theory and background
●     LCC: practical approaches and examples of ecodesign support in industry
●     Simple paper exercise in small groups
●     Feedback in plenary session

Lunch

●     LCC-software demonstration

Afternoon

●     LCC-software based exercise (sub-groups of 2 persons)
●     Feedback in plenary session
●     Evaluation of LCC results for strategic ecodesign decision making: a first, practical approach (rules of thumb)
●     Discussion with the participants on the application of LCC in their own organization

Product Analysis and Strategies Workshop:
Product-related Legislation

Objective: to give companies an in into the development and consequences of product-oriented environmental 
legislation, both in their own country as well as in important export countries, and thereby to foster the design of 
product development plans that anticipate these developments
Duration: 1 day
Participants: representatives of companies, trade organizations, consultants, designers, etc.
Preparation: overview of expected environmental legislation in the product area and examples of appropriate 
companies' reactions in leading countries. This information can be partly derived from Module H, Product-oriented 
Environmental Policy.
Programme example 

●     Overview of existing environmental legislation with respect, to products, including environmental care 
systems (such as EMAS, ISO, BSO etc.) and specific government/industry covenants (for example, on 
packaging and energy efficiency) 

●     Expected developments in product legislation (leading countries, European Union, International Trade 
Organizations viewpoints, etc.), product take-back obligations, laws on the use of toxic substances and the 
transport of chemical waste, new covenants on specific product-groups and energy, etc. 

●     Consequences for individual companies and product demands of these developments (including discussion 
with the participants)

●     Appropriate, anticipatory approaches of companies by-ecodesign programme planning and examples of 
related successes.

Product Analysis and Strategies Workshop:
Systematic disassembly and end-of-life scenario

Objective: to gain insight into end-of-life scenarios and the advantages of disassembly, and to search for 
improvements for a specific product, leading to a company's own logical approach
Duration: half day
Participants: (sub-)group of 3 to 5 participants
Preparation: selection of product
Materials: product for disassembly (I per group), disassembly tools such as screwdrivers, storage boxes, etc.
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Particularly for more complex, electro-mechanical products, we recommend an exercise in systematic disassembly 
and end-of-life scenario thinking.

Whereas special software is available (see Module B, Optimization of the End-of-life System) for the disassembly 
protocol to be followed, specialists in the field of recycling can also be of assistance. If no such help is available, we 
recommend drawing up your own logical disassembly protocol, corresponding with the selected end-of-life system. 
This is because a systematic 'common sense' disassembly of one's own product, possibly complemented with the 
disassembly of similar products manufactured by the competition, not only leads to new, cost-cutting design-for-
disassembly insights, but often to a more efficient assembly, a saving on material and a reduction in the number of 
materials and connecting elements used in that product.

The organizers of this workshop can prepare this exercise beforehand, using component lists, by disassembling the 
product themselves and using the results for the feedback session at the end of the workshop.

Simple tools, such as screwdrivers and pliers, component lists and sufficient working space are the most important 
tools required for this exercise (which should not take up more than half a day for any product). We recommend 
that photos should be taken or a video made of the disassembly procedure.

In connection with putting the options into practice, the results should also be discussed with those departments 
responsible for production.

This exercise can be carried out by the business itself with only a small amount of help from outside. If necessary, 
an LCA analysis of the product in question can be made to support the improvements analysis.

E.4 Creativity stimulating techniques

How can we conduct a structural search for ideas?

Ecodesign makes heavy demands on individual creativity, especially in ecodesign steps 4 and step 5 of the step-by-
step plan. We therefore give an outline of the most used creativity techniques in this section. Figure E.3 shows an 
overview of these techniques which can also be of help in searching for environmental improvements. More 
extensive information can be found in the Further- Reading.

Figure E.3: Overview of creativity techniques

Brainstorming

A well-known tool in searching for ideas is brainstorming. Brainstorming sessions are held in all companies from 
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time to. time. Several persons with expertise in different disciplines come together and try to come up with an 
answer to a question asked by the group itself. Brainstorming is a useful tool in searching for environmental 
improvements.

A brainstorming session will occasionally fail to come up with many concrete results, especially if the problem is a 
complex one. In many cases this cannot be blamed on the brainstorming itself, as an approach, but on the way the 
session has been carried out. The results can be improved (both quantitatively and qualitatively) by following a 
number of rules based on experience:

1.  Ask a specific question. Preferably hold two short brainstorming sessions rather than try to answer a 
complex question in one session.

2.  Split the brainstorming session into two separate parts. In the first generate ideas without giving any Criticism 
whatever; the ideas are evaluated in the second part.

3.  Lay the emphasis in the first creative part of a brainstorming session on the quantity and diversity of the 
ideas. The more ideas there are, and the more diverse those ideas are, the greater the chance of an 
innovative, positive contribution.,

4.  Use people from different backgrounds and different disciplines. Avoid lengthy explanations and try to avoid 
discussion; try to use the views of the other members of the team as a stepping stones towards new ideas.

5.  Adopt a positive group attitude, in which even ideas that seem illogical are welcomed. They may seem 
ridiculous but they can lead to unexpected solutions.

Brainstorming is an easy technique but it is by no means a panacea. It often becomes necessary to gather more 
information on various aspects of the problem, particularly in the case of complex problems such as searching for 
environmental improvements. New information can then be introduced at a subsequent session. Brainstorming is a 
learning technique and it generally takes several sessions to solve a problem.

Example of brainstorming: 
Several brainstorming sessions were held during the development of a concept for a reusable plant tray. The 
following ideas were put forward for the purpose of holding the various sorts of plant pots in place in the transport 
packaging: 

●     cardboard inlay with a pattern of holes;
●     cardboard pegs which slot into holes; 
●     cardboard separators with product information;
●     a pressed jute or flax pleated sheet.

Some of these ideas were subsequently worked out in more detail (see Figure E4).

Figure E.4: Several ideas that were worked out in detail for positioning. potted plants in transport packaging
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Brainwriting

Many variations of brainstorming have been devised. One of them is brainwriting: the intention is that little talking is 
done but that the participants write down or draw their ideas on paper. The 6-3-5 method is a technique whereby 
six participants each set down three ideas on paper. These ideas are then passed on to the next participant after 
five minutes. The second person then looks at the solutions and in turn thinks up three new ideas. Working in this 
way generates 108 ideas in a short time. These ideas are subsequently assessed; the result is then fed back to the 
group. The whole group then decides what should be done with them: how can they be used or improved? Figure 
E.5 shows some ideas for an ecologically-sound chocolate packaging that resulted from a brainwriting session.

Figure E.5: Brainwriting; ideas for an ecologically-sound chocolate packaging

The pin-board method
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Another variant of the many brainstorming techniques is the so-called pin-board method. Each participant is given a 
pad of self-adhesive notes to write his/her ideas on. These pieces of paper are then stuck on a wall or a board. 
Each participant is at liberty to gain inspiration from what colleagues have already stuck to the wall and to write 
down his/her own ideas. If there is sufficient creativity in the group, enough openness and daring, the whole wall 
will shortly be covered with creative solutions. When everyone has finished, the ideas are discussed. It is also 
useful to ask two members of the group to evaluate the ideas systematically.

A useful tool in brainstorming is a checklist which motivates the designers to come up with new design ideas or 
new solutions to problems by providing them with several lines of reasoning. Such a -universal list is the so-called 
SCAMPER list. This list asks questions about the possibilities for: substitution, combining, reorganizing, modifying, 
enlarging, shrinking, eliminating and giving a product a new use (Roozenburg, 1995, p. 186).

The morphological box

When searching for ways to improve an existing product it can be particularly beneficial to use the morphological 
box technique.

The product being considered for improvement is first analysed. A list is then made of all its specific features in 
such a way that it constitutes a full product description. The question then asked is: can alternatives can be found 
for the various features? If, for example, a certain part is made from aluminium, could it also be manufactured from 
a different material? Look at each separate feature in the same way. Then set out the results in an overview 
showing how much freedom of design there is on which of the product's features. The aim is to illustrate each 
variant with a simple drawing if possible.

A morphological box can also be used to improve the ideas that have emerged in a brainstorming or brainwriting 
session. Figure E.6 shows a morphological box filled out for transport packaging for fictional machinery parts .

Figure E.6: Morphological box (filled out for transport packaging for fictional machinery parts)

Metaphors

The last group of creative techniques is the metaphors, which is simply borrowing ideas from other fields. If the 
brainstorming session or other technique has failed to lead to satisfactory results, it is often because the group has 
allowed itself to be led by experiences in its immediate surroundings. A printer who continues to search within his 
own world of printing technologies will often come up only with ideas already known in that world. The advantage is 
that his ideas will be very realistic; the disadvantage is that they will seldom offer any structural solutions.
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When original and innovative ideas are required it can be useful to take a look in someone else's world. This could 
be in a different branch of industry, but it could just as well be in the world around us. For example, it can be useful 
to look at a similar problem in the world of animals or plants and see how nature has dealt with the problem. This 
use of metaphors can lead to radically new ideas.

E.5 Further reading

Couger, J. D. (1995). Creative Problem Solving and Opportunity Finding. Boyd and Fraser Publishing Company, 
Danvers, Massachussetts, United States. ISBN 0-87709-752-6.

Crul, M. (1994). Milieugerichte produktontwikkeling in de praktijk (Environmental product development in practice), 
NOTA, SDU, The Hague, ISBN 90-346-290-15 (with English summary, pp 151-156).

Pedersen, B. (ed., 1993). Environmental Assessment of Products: a course on life cycle assessment. UETP-EEE, 
Helsinki, Finland.

Roozenburg, N. F. M. and J. Eekels (1995). Product Design: fundamentals and methods, John Wiley & Sons, 
Chichester, United Kingdom, p. 186.

The Creative Whack Pack, a tool for creating new ideas, is available for US$25 from Creative Think, Box 7354, 
Merlo Park, California 94026, United States, tel: + 1415 3216775.

Module A: Ecodesign strategies
Module B: Optimization of the end-of-life system
Module C: Methods for life cycle assessment
Module D: Methods for life cycle costing 
Module E: Ecodesign workshops
Module F: Green marketing
Module G: The environmental problem 
Module H: Product-oriented environmental policy
Module I: Information providers and literature references
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Module F 

 

 Green marketing
F.l Introduction

Attention has already been given to the more strategic aspects of green marketing, such as the analysis of 
environmental factors and market research discussed in section 3.3 (Establishing the ecodesign strategy). In this 
module, we assume that the concept of the redesigned or new ecodesigned product is known, and that its quality 
and costs have been more or less established. We also assume that the ecodesigned product has demonstrable 
environmental merit that can be assessed by third parties and that there is adequate potential for a permanent 
market (volume) and/or profit margin.

In the strategic phase of the ecodesign process an attempt will have been made to conceptualize a product that 
has:

●     the same or a lower price compared to competitive products; and/or 
●     a high 'speed to market' opportunity.

There are two main marketing strategies: cost leadership and differentiation. If the ecodesign product has the same 
or a lower price compared to competitive products, a cost leadership strategy could be considered. If high 'speed to 
market' opportunities exist for a product/market combination, a differentiation strategy will be more suitable.

In a cost leadership strategy, the marketing manager tries to gain competitive advantage by lower costs and/or 
lower prices, and the emphasis in the marketing mix will be on. pricing. In the case of a differentiation strategy, the 
company will stress the differential advantage.

How can the marketing mix of selling price, distribution and promotion best be developed? In this context, green 
marketing is defined as choosing a marketing mix that will ensure the lowest possible environmental impact of 
distribution, purchase, use and disposal of a company's products. Actively supporting the sale of ecologically-sound 
products is part of this. The place of green marketing in the product life cycle is shown in Figure F.1.

In itself, ecodesign does not change the essence of marketing and sales.

For this reason this module discusses only those aspects that are relevant to the interrelationships between the 
product, the environment and the market. As a rule a company will make a marketing plan which should include a 
section on how to promote the product's ecodesign concept internally.

Figure F.1: Green marketing's position in (eco-)business management. (Source: Dishoeck-van der Burg, 
1994)
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F.2 Is a higher price acceptable?

In order to secure the goodwill of the general public it is important not to make the environmentally-improved 
product (which will often also be of superior quality ) more expensive than the traditional product. To ensure that 
ecodesign products are actually purchased, they must be the same (or better) in terms of price and function as the 
original product. For environment-conscious customers who change quickly to the new product, adopters, the price 
difference will be less important; such customers are willing to pay more for a better environment.

In several cases, call-a-car for example (the joint leasing of cars by groups of people) and other 'service products', 
it is apparently possible to provide a better service (a higher quality car than the old one) at a lower cost.

Furthermore, if a product has been redesigned in such a way that the environmental costs for other parties in the 
chain (for example, easier disassembly for a recycling firm or lighter or smaller products for a transport company) 
are demonstrably lower than the costs for competitors' products, it is possible to achieve a price advantage over the 
competition. Similarly, energy saving during use or a longer life can also justify a higher price.

However, the market share of consumers who really are willing to pay a higher price for 'green products' is only 
modest. The self-reported outcomes of consumers' own estimations of their 'willingness-to-pay-more' for green 
products usually show a strong positive bias compared to their actual purchase behaviour.

 

F.3 Choosing the distribution and sales channels

If the new product is to achieve a high market penetration, then it is essential to ensure an intensive distribution 
network. If the main aspect is to improve existing products, this need not be a problem-the existing distribution 
channels can continue to be used. The market has meanwhile developed to such an extent that chain stores are 
starting to sell environment-friendly products and use environment-friendly packaging.

If special arrangements are made (with recyclers or municipalities, for example) about the return or 'take-back' of 
products, it is wise to include them in the marketing plan. Particular attention should be given to the logistics and 
financial aspects of the combination of product distribution and return of packaging by retailers. This also applies in 
the event that the company takes care of this 'reverse distribution' at its own expense. By doing this, the company-
in its plan-makes it clear to all concerned that it regards green marketing as more than simply selling 'green' 
products, and also that takes the after-sales aspect seriously.

The retail trade is a crucial link in the sale of ecodesign products which, by virtue of environment oriented 
purchasing criteria, is beginning to set higher environmental requirements in order to improve its range of green 
products. Assuming that price and functional quality are competitive with classical products, the retail trade selects 
its products on the basis of packaging, low-solvent products and products that contain no CFCs or heavy metals 
(see, for example, the emphasis on packaging in the purchasing criteria for the retail trade as given in Figure F.2). 
It is therefore essential for companies to cooperate actively with the retail trade in regard to ecodesign and green 
marketing.
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Figure F.2: Example of environmental purchasing criteria for the retail trade

 

F.4 Marketing communication calls for a specific approach

The basic question that the marketing manager should ask is to what extent do environmental benefits really need 
to be explicitly promoted? It is by no means easy to communicate a single environmental aspect of a product to the 
consumer let alone a combination of environmental aspects. In the case of a radical ecodesign such as a solar 
energy boat or a network home computer, it may be better to stress the functional quality of the product rather than 
its environmentally-benign profile. To remove all suspicion and confusion on the part of the consumer it is important 
that communication to the consumer is concise, distinct and reliable. The risk of poor communication is ever 
present.

The core element of a communication campaign based on environmental arguments is credibility: credibility of the 
environmental claims of the product in question, and credibility and reliability of the company as a whole.

With the creation and adoption of official product-oriented Ecolabels and Environmental Management Systems 
(ISO, EMAS, BSO, etc.) by companies, this credibility can now be effectively promoted for both final consumers 
and for professional business purchasers.

 

F.5 Ecolabelling

An ecodesign product can also be offered for an independent environmental seal of approval which will raise the 
level of consumer recognition. The US EPA has published a summary of all the ecolabels that existed worldwide in 
1993 (EPA, 1993). This publication shows that participation in ecolabelling programmes can be voluntary or 
mandatory. Second, labelling programmes can be positive, neutral or negative; that is, they can promote positive 
attributes of products, they can require disclosure of information that is inherently neither good nor bad, or they can 
require (negative) warnings about the hazards of products. Figure F.3 gives an overview of the different. types of 
labelling programmes.

Figure F.3: Overview of types of ecolabelling programmes (Source: EPA, 1993)
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Seal of approval programmes identify products or services as being less harmful to the environment than similar 
products or services with the same function. Single attribute certification programmes typically indicate that an 
independent third party has validated a particular environmental claim made by the manufacturer. Report cards 
offer consumers neutral information about a product and/or a company's environmental performance in multiple 
impact categories. These three types of programme, by virtue of their voluntary nature, have been grouped 
together as environmental certification programmes.

Figure F.4: Overview of Environmental Labelling Programmes (as of mid-1993) (Source: EPA,1993)
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Information disclosure labels, like report cards, are neutral, disclosing facts about a product that would not 
otherwise be disclosed by the manufacturer. Unlike report cards, information disclosure labels are required by law. 
Hazard/warning labels, or negative labels, are mandatory warnings concerning the product's adverse 
environmental or health impacts.

Of all these labelling programmes, the voluntary seal of approval programmes are the most comprehensive. They 
award a logo for products judged to be less environmentally harmful than comparable products, based on a 
specified set of award criteria per product category. How these product seal of approval programmes and 
evaluation award criteria are set defines the most important differences among the seal of approval programmes 
currently in existence. The table shown in Figure F.4 summarizes a number of seal of approval programmes 
currently in operation.

Whether a company should apply for such a voluntary ecolabel for its ecodesign products depends on many 
factors. Firstly, the environmental requirements have not yet been established for all product categories in these 
programmes. Where this has not been done, application is not possible. Secondly, making an application can be 
expensive if different labels (in terms of content) must be applied for in different countries for the same product. For 
this reason, many companies in Europe are waiting to see what happens with regard to the further development of 
the European label as a replacement for the specific labels used in individual European countries.

Figure F.5: Environmental labels worldwide

The decision to apply for an ecolabel will depend a great deal on what the competition does and how significant a 
certain local market is for a company. Another important aspect is whether adequate account was taken of the 
requirements for the appropriate ecolabel when formulating the objectives for the ecodesign project. It would 
obviously be nonsensical to apply for a label if the chances of being awarded that label were not high. In some 
cases the requirements for existing ecolabels do not go far enough for some companies. In such a case 
consideration could be given to setting up (possibly in conjunction with other businesses operating in the same 
branch of industry) one's own seal of approval with even more stringent requirements (as was done in the textile 
industry by Novotex, for example).
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F.6 How green marketing influences a company's image

If a company has a poor environmental image it cannot be changed overnight by launching a single 
environmentally-sound product if the company's other products remain as they are. Present the new product as the 
first step. In order to (re)position the company with the help of the new, ecodesigned product one should ask: what 
are the main themes the company wishes to be identified with and what are the subjects it wishes to discuss? The 
key issues for positioning a company as a business that wants to help create a healthy environment are:

●     a tradition of pursuing a sound environmental policy;
●     openness towards consumers and those living in the vicinity of the plant;
●     an image of high-quality and reliable products;
●     being a leader in the field-for instance by being the first company to have an in-house environmental care 

system certified by EMAS, British Standards or ISO, or a Corporate Environmental Report of the ecodesign 
programme;

●     extensive research into the environmental aspects of products and processes, to be recorded in product 
dossiers;

●     excellent-generally informative-contact with consumer and environmental organizations with a view to 
anticipated, future environmental requirements;

●     involvement in environmental research programmes of national knowledge institutions (such as universities 
and institutes of applied research) and in international environmental programmes (such as those of UNEP, 
EUREKA, etc.);

●     the image of being a responsible company willing, for example, to take back both product and packaging, to 
reuse components and to recycle materials.

Positioning a company sensibly means not exaggerating and not boasting about achievements but giving a true 
picture of the real situation. Be honest about the problematic aspects of products and processes,- even in public 
debate. In the words of Jacqueline Ottman: 'underpromise and overdeliver on your environmental marketing claims' 
(Ottman, 1992). Set out for the customer the relevant environmental problems and explain how ecodesign can 
reduce or even prevent it., Doing this will increase the consumers' knowledge about environmental matters and, in 
due course, will raise their level of involvement.

Marketing based strongly on environmental arguments is very appropriate for those service products that were set 
up with environmental arguments in mind (call-a-car, collective laundry service, toner cartridge recycling services, 
photocopier leasing, etc.).

Examples of companies that use 'green marketing' with success, such as ESPRIT, Norsk Hydro, BSO/Origin, 
Ecover and The Body Shop, are obviously interesting sources of inspiration because they illustrate that the 
environment and trade can indeed go hand in hand.

 

F.7 What are the risks involved in 'green marketing'?

An unjust environmental claim-which at a later date has to be withdrawn because of the negative publicity it has 
aroused-can do irreparable damage. This applies not only with regard to the product in question but to the 
credibility of the company as a whole. One common mistake in 'green marketing' is attempting to present a product 
as being ecologically sound on matters of little importance-for example, the manufacturer of an electric lawn mower 
who advertises that the instruction manual is now printed on recycled paper.

Some governments have established special regulations designed to control green marketing claims. These 
regulations include the Australian Trade Practice Commission's Environmental Claims in Marketing-7-A Guideline 
and the US Federal Trade Commission's Guide for the Use of Environmental Marketing Claims. These regulations 
are all designed to ensure that consumers have the appropriate information with which to evaluate companies' 
environmental claims. In the United States, in addition to these guidelines, many states have introduced legislation 
to control environmental marketing activities. Appropriate green marketing claims must:

●     clearly state environmental benefits, based upon a verifiable Life Cycle Assessment procedure;
●     explain environmental characteristics;
●     explain how benefits are achieved;
●     ensure comparative differences are justified;
●     ensure negative factors are taken into consideration; and
●     use only meaningful terms and pictures.
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Nevertheless, the debate about the most environmentally-sound measures is an ongoing scientific debate. 
Businesses will have to learn to live with the fact that what they consider-underpinned with certain LCA analyses 
'green', can be seen differently by governments, environmental pressure groups and consumers. They will also 
have to take into account the fact that products now regarded as ecologically sound may be judged less so in the 
future on the basis of new scientific findings.

Another risk is focusing too much attention on environmental aspects, while customers consider other aspects, 
such as quality, price and speed of delivery, far more important. This can have an adverse effect. A 'natural green' 
approach, in which environmental improvements are presented as logical supplementary features and not the main 
features, is the wisest approach. After all, the consumer will ultimately purchase the product or service on account 
of the main features. Also, environmental characteristics are still subject to change and this often makes it difficult 
to communicate a consistent picture to outsiders.

 

F.8 Translating environmental merits into user benefits

If you wish to communicate the environmental merits of the new product you will have to estimate whether, and to 
what extent, the intended target group will be willing to consider the environment as a reason to buy your product. It 
is obviously important to indicate that the environmental merit can also have a personal advantage for the user. 
Figure F.6 gives several examples of environmental merit which can also be seen as advantageous to the user.

Figure F.6: Environmental merits with benefits for the user

However, for certain consumers the environmental aspect could be perceived as a disadvantage rather than a 
potential advantage. In this case, good environmental performance is not a reason to buy a product though bad 
environmental performance a reason for not buying the product.

Is it possible to involve intermediaries in green marketing? Never forget that it is not only your company that has to 
be able to communicate the environmental merits and other qualities of new products to customers. Intermediaries 
that form the link between you and the market also have the same role: retailers, wholesalers, fitters, electricians, 
service organizations, etc. It is consequently advisable to involve several such people when setting up the 

http://design.ntnu.no/fag/ecodesign/theory/moduler/moduleF.htm (7 de 9) [06/05/2003 10:30:42 p.m.]



Untitled Document

information plan and when designing the material to be used for publicity purposes. In the case of technical 
products, special training courses and service support will be necessary to make proper installation and aftersales 
service possible. The product's launch should be timed to avoid unnecessary resistance on the part of the 
distributive trades.

In some cases, intermediary innovation organizations with government connections are prepared to fund some or 
much of the marketing costs if, for instance, the product is an environmental innovation which is significant to us all 
(such as a solar-powered boiler or an energy-saving bulb). For the marketing of product take-back systems (cars, 
packaging, electronics), the industry itself will generally set up its own special organization for promoting the take-
back system.

In some cases, other stakeholders such as environmental pressure groups and consumer rights movements have 
acted as important intermediary organizations between companies and consumers. For instance McDonalds and 
Loblaws have used these organizations successfully in their green marketing approach.

 

F.9 Conclusion: a checklist for green marketing

Launching a new product needs special attention. There are certain aspects which differ from the usual techniques 
used for introducing a product onto the market. To supplement the above here is a checklist.

Can the environmental merits that have been achieved be communicated convincingly to the market?
Is there any link between the environmental merit and the product's main function? The closer the environmental 
merit lies to the product's main function, the more important it is to promote the environmental results of the new 
design.
The more technical a product, and the more crucial the role of its distribution, the more account should be taken of 
the wishes of the distributive trades when designing publicity material, setting up sales support and training 
facilities, and when timing the product's launch.
Occasionally, a product's environmental aspects can become the subject of public debate. This provides 
opportunities for positioning the product when it is launched. Nevertheless, there is also an element of risk if it later 
becomes apparent that the environmental claims cannot be substantiated.
If the environmental improvements constitute a real breakthrough there is always the chance of free publicity in the 
media, the chance that you might be granted an environmental seal of approval, or that you might be given an 
environmental award.
If the product must meet certain norms and standards, or has to be subjected to tests (ISO, etc.), it is important to 
have the product inspected by an independent body and to have the results published.
Keep a close watch on agreements made by international organizations and multinationals as to standards and 
product-specific environmental information, and take this into account in the management of your own business.
Consider submitting the product for prizes and awards for industrial environmental design.
Prior to the launch you must decide whether, and if so how, patenting and/or model protection should take place. 
Contact universities and research institutes for support in researching the degree of innovation of the product.
Make sure that any agreements made internally or with specialist firms for taking back the products, and for their 
reuse or recycling, are set down in writing before the product or product information is launched.
Make a cost-benefit analysis in connection with a (potential) application for a voluntary ecolabel or a special 
recycling logo. If followed up, work on the basis of legal regulations.
Analyse the activities of other companies known to be trend setters in the field of green marketing which are of 
interest to your company.

 

F.10 Further reading

Bobrow, E. E. and D. W. Schafer (198 7). Pioneering New Products, a Market Survival Guide, Homewood, Doe 
Jones-Irwin, ISBN 0 87094 6218

Charter, M., ed. (1992). Greener Marketing: Responsible Approach to Business, Greenleaf Publishing, ISBN 1-
87471-900-4

Dishoeck-van der Burg, N. and S. Santema (1994). Groene Marketing: Hoe groen is onze consument? (Green 
Marketing: how green is our consumer?), Tijdschrift voor Marketing, 12 (28), pp. 24-31
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EPA (1993). Status Report on the Use of Environmental Labels Worldwide, EPA/742-R-9-93-001, US 
Environmental Protection Agency, Office of Pollution Prevention and Toxics, Washington DC.

Füssler, C. (1995). Eco-efficiency: a cure to marketing myopia, DOW Europe

MacDonald, M. H. B. (1992). Ten Barriers to Marketing Planning, The journal of Business and Industrial Marketing, 
Vol. 7, No. 1

Ottman, J. A. (1993). Green Marketing, Challenges and Opportunities for the New Marketing Age, NTC Business 
Books, Illinois, United States, ISBN 0 9442 3250 5

Pearce, J. A. and R. B. Robinson (1985). Strategic Management, strategy formulation and implementation, 
Homewood, R. D. Irwin

Peattie, K. (1995). Environmental Marketing Management: Meeting the Green Challenge, Pitman, London

Polonsky, M. J. and A. T. Mintu-Wimsatt, eds. (1995). Environmental Marketing: strategies, practice, theory and 
research, The Haworth Press, Binghamton, NY, ISBN 1-56024-927-7

Polonsky, M. J. (1995). An Introduction to Green Marketing, Department of Management, University of Newcastle, 
Australia

Roddick, A. (1992). Body and Soul: eerlijk zakendoen (Body and Soul: business with ethics), Uitgeverij Contact, 
Amsterdam, Netherlands

Urban, G. L. and J. R. Hauser (1993). Design and Marketing of New Products, 2nd ed., Prentice Hall, Englewood 
Cliffs, New York
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Module G 

 

 The environmental problem
G.1 Introduction

Because product developers and entrepreneurs wishing to undertake activities in the field of ecodesign need 
general insights into environmental problems, attention is focussed in this module on environmental problems and 
their causes. The module describes the main types of environmental problem, and what product developers can do 
to reduce their severity.

The environmental problems can be divided into three main categories:

●     the deterioration of ecosystems;
●     direct impacts on human health; and
●     the depletion of raw material resources and physical space.

These problems are then sub-divided according to the scale of the problem:

  

local: problems which arise in the immediate vicinity of a factory, a road or a landfill;

regional: problems that occur at regional scale, for example a period of smog in the air in an 
industrial region;

fluvial: problems occurring in rivers, lakes and seas;

continental: problems which become evident on a continental scale, for example acidification in 
Europe;

global: problems which act on a worldwide scale such as climatic change.
Figure G.1: Overview of global, environmental problems

The three main environmental problems described below include comments on the scale of the problem.
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G.2 The deterioration of ecosystems

Our environment comprises a large number of natural processes which are more or less in balance and which are 
of major importance to mankind. Until recently we used these ecosystems without giving much attention to the 
adverse effects of our activities on them. Many ecosystems are apparently capable of cleaning up large amounts of 
waste and hazardous substances in many different natural cycles. However, world population, the pace and scale 
of production and consumption, and energy consumption per capita have all increased rapidly over the past 150 
years. The impact this has on the ecosystem can no longer be counteracted by natural resilience. Whereas 
environmental problems first became evident on the local scale, they are now taking on continental and global 
proportions. Human activities have resulted in the large-scale damage of several ecosystems. The main ones are 
described below.

The greenhouse effect

The Earth's temperature is determined through a balance between the captured radiation from the Sun's heat and 
infrared radiation emitted by the Earth. The incoming heat is limited by reflection from snow-covered surfaces and 
clouds and the fine dust emitted from volcanoes and industrial activity. The Earth radiates almost the same amount 
of heat as it receives, hence maintaining a constant temperature. The amount of the Earth's radiation that escapes 
into space is reduced by several gases in the atmosphere which absorb infrared rays. Increasing concentrations of 
these gases is leading to global warming as a result of an enhanced greenhouse effect. The most significant global 
warming gases are water vapour (H20), carbon dioxide (CO.), methane (CH4), nitrous oxide (N2) and 
chlorofluorocarbons (CFCs).'

The greenhouse effect is essential to life on Earth. Without it, the Earth would be approximately 30'C colder than it 
is. It is clear that human activities are altering this greenhouse effect. Carbon dioxide concentration in the 
atmosphere has increased considerably since about 1800. The expectation is that this concentration will be 
doubled by about 2020 compared with the concentration at the start of the industrialization.

Atmospheric concentrations of methane (produced from the decomposition of organic material) and nitrous oxide 
(from flooded rice fields, the , technique used for rice cultivation) are also increasing, adding further to potential 
global warming.

A 3-5'C increase in temperature is anticipated in Europe by about the year 2030. This rapid temperature rise may 
have serious consequences for many ecosystems.

The greenhouse effect is a global effect: it makes no difference where emissions originate, they affect the entire 
world. Fighting this phenomenon will be successful only if the problem is addressed internationally. Since the UN 
Conference on Environment and Development in 1992, many nations have formulated C02 reduction goals. 
However, most nations will achieve only some of them.

 

Designers can help reduce the greenhouse effect by:
1. Designing products that limit the use of fossil fuels throughout the entire product life cycle.
2. Designing products in such a way that they will be suitable for 'take-back systems' and recycling.

Acidification

Several human activities cause acidic substances to be emitted into the atmosphere. The atmosphere thus 
becomes more acidic. Rain, containing these acids, then pollutes the soil. Hence the term acid rain or acidification. 
The main causes of acidification are SOX, NOX and NH3. Because oil and coal have a high sulphur content, they 
generate SOX when burnt. NOX originates at high temperatures, especially in combustion engines, for example in 
motor vehicles. Ammonia (NH3) is produced mainly by agricultural activities.

Acidification causes serious damage to woodlands, especially woodlands on sandy or rocky soil, and to life in lakes 
and rivers. Acidification of the soil leads indirectly to further damage since it causes chemicals such as aluminium, 
which is often present in the soil as a trace element, to dissolve. Several of these substances are toxic to plants 
and animals. Woodlands do not die as a result of acidification itself but from dissolved, toxic substances.

Vulnerability of the soil depends largely on its composition. Sandy soil is more vulnerable than clay.
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Acidification is a typical continental problem and is being given high priority in the European Union, for example. 
Counteracting this problem is relatively simple and requires that low-sulphur fuels are used.

 

Designers can help combat acidification by: 
1. Designing products that use low-sulphur sources of energy. 
2. Restricting transport (achieving a reduction in both sulphur and nitrogen oxide and optimizing transport systems.

Eutrophication

Several substances which enter the environment because of human activity act as a sort of fertilizer. In other 
words, they stimulate plant growth. In itself this is not problematic providing the quantities involved are small. Too 
much fertilizer, however, leads to, for example, an increase of algae in rivers and lakes. An excess of algae in 
water gives rise to a shortage of oxygen which causes fish to die. On land rare plant species are disappearing from 
what used to be barren, unfertilized soil. The result is that biodiversity (the variety of plants and animal species, and 
the genes they carry) could diminish considerably. Only the strongest species, such as certain types of grass, will 
ultimately triumph over other sorts of plants.

Eutrophication is partly a regional and partly a fluvial problem. Tackling eutrophication is often done for a specific 
river, region or sea.

Eutrophication has much in common with acidification. The acidic substances mentioned above, sulphur dioxide, 
nitrogen oxide and ammonia, also act as a foodstuffs for plants. They are normally the main ingredients of artificial 
fertilizer. In addition to these substances, phosphate (in the form of phosphate ions) -also contributes substantially 
to eutrophication.

Designers can help combat eutrophication in the same way as they can help fight acidification.

Ecotoxicity

This term relates to several effects that toxic substances have on ecosystems. In many cases these substances 
are also toxic to human beings. Some tend to .accumulate in the food chain and endanger specific species of 
animals. This applies to several pesticides, PCBs and heavy metals such as lead (Pb), cadmium (Cd) and mercury 
(Hg). The use of pesticides has caused several bird species to become extinct in many countries, particularly birds 
of prey which are high in the food chain.

The term 'toxicity' is discussed further under human toxicity.

Other significant effects on ecosystems

It is not only chemical substances that damage our ecosystems. The destruction of ecosystems through building 
activities, logging, the preparation of ground for cultivation (whether or not in combination with the intentional 
burning down of forests), are major causes of ecosystem damage.

When developing products in which natural resources such as wood are used, it is important to check the extent to 
which the exploitation of these resources help destroy ecosystems. This applies not only to tropical hard G.3 wood 
sorts but to all types of timber. 
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G.3 Direct impacts on human health

Many toxic substances, such as heavy metals and carcinogenic substances, cause direct damage to human 
beings. Human health is also adversely affected by the hole in the ozone layer and by smog.

The meaning of toxicity

Several factors influence the 'hazardousness' of a substance. They include:

Concentration: most substances are only hazardous if they are present in a certain concentration. Below that level 
(the so-called no-effect level) they are not problematic.

Exposure: for certain substances, exposure to a high level of concentration for a short time is less hazardous than 
long-term exposure to low concentrations. This is particularly true with respect to carcinogenic substances or 
substances which accumulate in the body.

Kinetics: the way in which people are exposed to a substance. Some substances are hazardous only if inhaled 
since they cause lung disease; for other substances, skin contact is more dangerous.

Susceptibility: certain sections of the population, such as pregnant women and people with asthma, are 
sometimes more at risk than others.

Longevity: another aspect which affects the hazard presented by a substance is how easily it is decomposed and 
how easily it reacts with other chemicals to form other compounds. Many chemicals are decomposed quickly in the 
atmosphere, especially under the influence of sunlight and ozone (which is always present to some extent). The 
atmosphere has a strong ability for 'self-purification', especially in the transition area between the stratosphere and 
the biosphere. This process of decomposition means that many substances which are dangerous on the shop floor 
present virtually no problem in the open air.

A substance can give rise to problems on a large scale only if:

●     it does not decompose, or decomposes only slowly (heavy metals, PCBs and DDT);
●     it does decompose but is produced in such large amounts that its concentration starts to increase. This is the 

case for some carcinogens and pesticides, and for fine dust.

Designers can help to reduce toxic effects by: 
1. Being careful about their choice of materials-many products produce toxic substances after they have been 
discarded. These substances include heavy metals such as lead (from roof cladding, electronics, dyes and 
batteries), cadmium (from dyes and batteries) and mercury (from thermometers, switches and fluorescent tubes).

The hole in the ozone layer

Apart from heat and light, the Sun also radiates UV radiation and X-rays to the Earth in amounts that would be 
extremely dangerous if the Earth had no natural 'shield'. This shield is formed by a layer (the stratosphere) which is 
located 10 to 50 km above the Earth's surface. The stratosphere contains ozone which absorbs some of the more 
dangerous forms of solar radiation.

Ozone is a substance which consists of three oxygen atoms (normal oxygen consists of two oxygen atoms). Solar 
radiation constantly causes ozone to disassociate into oxygen atoms yet that same radiation is also a constant' 
source of ozone formation. The thickness of the ozone layer can fluctuate by several percentages every day. A thin 
ozone layer increases the risk of skin cancers, because more high energy UV radiation reaches the Earth's surface. 
Some nations (f.e. Australia) broadcast the thickness of the ozone layer over the radio so that people can take 
measures to protect themselves.

The ozone layer is affected by halogenated substances, such as chlorine (CI), fluorine (FI) and bromine (Br) 
compounds. How these substances speed the disintegration of ozone molecules has only recently become clear. 
Under specific circumstances, for example on the surface of ice crystals, ozone is rapidly decomposed in the 
presence of a halogen. These ice crystals are abundant in the polar regions, especially near the South Pole where 
there is very intense depletion of the ozone layer, particularly in the spring. This ' decrease of the ozone layer's 
thickness is in the order of 30 to 50 percent. The average depletion of the ozone layer above Europe is estimated 
at 5-10 percent.
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Chlorine and bromine atoms can end up in the higher layers of the atmosphere due to extremely slow diffusion 
processes of stable compounds such as CFCs and trichloroethylene. These substances are used in the 
manufacture of plastic foams, as solvents, and in refrigerators and chillers. Production and use of these substances 
is being reduced substantially under the Montreal Protocol. Yet the deterioration of the ozone layer will continue for 
many years to come, since there are many ozone-depleting chemicals still in the atmosphere. Deterioration of the 
ozone layer is typically a global problem; it makes no difference where the emissions occur. 

 

Designers can help reduce deterioration of the ozone layer by: 
1. Making sure that the refrigerants, plastic foams and solvents they use are not ozone depleting, and that they 
have not been produced by the use of ozonedepleting substances.

Summer smog

Summer smog is caused by exactly the opposite of what causes the ozone hole: a surplus of ozone, but at the 
Earth's surface. Ozone is a very corrosive substance at this level. It is a strong oxidant which is capable of 
damaging virtually any material. This corrosiveness can also affect the lung tissue of humans and other animals, 
resulting in serious health problems for asthma patients, children and the elderly in particular. Ozone can also 
cause serious damage to plants and agricultural damage from summer smog leads to high financial losses every 
year.

Stratospheric ozone-the ozone layer-has a very useful function, blocking dangerous ultraviolet radiation from the 
Earth; tropospheric ozone, low down in the atmosphere, is particularly dangerous.

Summer smog occurs at certain times of the year due to a complex reaction in which a combination of 
hydrocarbons (CXH ), nitrogen oxides (NO,) and Y sunlight leads to the formation of ozone. Hydrocarbons are 
emitted by moto vehicles, the evaporation of solvents and from certain industrial processes. Several cities such as 
Athens and Mexico are notorious for their periods of summer smog. Governments are trying to reduce hydrocarbon 
emissions in particular in order to prevent smog. Summer smog is typically a regional problem. 

 

Designers can help combat summer smog by:
1. choosing materials that do not contain harmful organic substances;
2. minimizing the use of road transport. 

Winter smog

Winter smog results from dust, soot and sulphur dioxide (S02) in the atmosphere, often caused by the use of coal 
as a domestic form of heating and by heavy traffic. In the winter of 1952, for example, an estimated 4000 people 
died in a London smog. Serious periods of winter smog still occur in large cities, now mainly in Eastern Europe, 
Asia and Latin America. Elsewhere winter smog has been largely eliminated as a result of legislation that curtails 
the use of coal in open fires for domestic heating. Winter smog a regional problem.

 

G.4 The depletion of raw materials and physical space

Raw material depletion does not result in ecological or health problems but in social and economic ones. There are 
several sorts of depletion:

●     depletion of minerals; 
●     depletion of fossil fuels and uranium; 
●     depletion of renewable and non-renewable materials; and 
●     depletion of the available physical space.

Is depletion of minerals possible?

Minerals such as metal ores are found in extractable quantities at only a few locations on the Earth. At some point 
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in time these materials will become scarce and may even, in effect, run out, resulting in shortages.

However, the situation is more complex than appears at first sight. Minerals will never totally disappear from the 
Earth, so in theory they can never become exhausted. Ores can become exhausted but metals cannot. 
Theoretically, all minerals are recoverable but in practice it is difficult to recycle them totally.

Alternatives are available for many minerals. One well-known example in this respect is copper. At present the 
copper content of the copper ores extracted in most mines has fallen to 0.7 percent. Copper extraction therefore 
requires the mining of vast areas. Copper is being gradually replaced by fibreglass in communications and by 
aluminium in the electricity grid. The aluminium reserve is extremely large.

The size of the reserve is not always the limiting factor. Many reserves cannot be used because they are located in 
a site of natural beauty. For example, in theory there is sufficient limestone in the Netherlands to last for more than 
300 years. In actual fact the reserve will last for only another ten years or so. The term 'extractable amount' 
depends to a great extent on the price. The higher the price on the world market, the more economical it is to use 
progressively lower grade ore, but at a higher environmental price. 

 

Designers can help reduce the problem of resource depletion: 
1. by using secondary materials (giving rise to demand); 
2. by making products recyclable and designing take-back systems (giving rise to supply).
The most common limiting factor at present is the lack of demand.

Can fossil fuels and uranium become exhausted?

The same generally rules apply to fossil fuels as to minerals. However, fuels can run out. The first law of 
thermodynamics stipulates that energy cannot just disappear; however, it can- be converted into such low-value 
heat that energy recovery is impossible. Moreover, a genuine lack of energy will make it impossible to recover 
minerals. For this reason energy, together with physical space and biodiversity, can been declared a 'key reserve'.

 

Designers can help combat resource depletion by: 
1. Conserving energy.

Are renewable raw materials exhaustible?

In theory, renewable raw materials are not exhaustible; in practice, however they are. If the demand for wood 
exceeds the level of production, then forest will disappear and wood will run out. The same applies to renewable 
energy sources such as wind and water power. Rivers and windy locations can provide only a limited amount of 
energy. The theoretical capacity is not the limiting factor here. The deterioration of ecosystems as a result of 
deforestation, and the extraction of water power and wind energy, is the determining factor for the availability of 
these raw materials.

 

Designers can take the limited availability of renewable raw materials into account by:
1. Looking critically at whether a reduction in the amount of material needed can be achieved; and
2. By investigating whether the material chosen can be replaced by a more plentiful material.
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Is space a raw material?

Physical space can also be seen as a raw material; although it will never run out it can be used for different 
purposes and thus be temporarily withdrawn from the 'reserve' for a specific reason.

What are the main causes of environmental problems?

Although there are many environmental problems, the causes of most of -them can be traced back to only a few 
culprits.

The main problems are caused by the use of fossil fuels. If this was brought to an end, it would resolve the 
problems of the greenhouse effect, acidification, winter and summer smog as well as some toxic effects almost 
immediately. A second culprit is the agricultural sector. In Western countries eutrophication and acidification are a 
major problem; in developing countries the major problem is the irresponsible use of pesticides (some of which are 
prohibited in the West). Finally, transport is another major problem, especially because of the energy it consumes 
and the summer smog that it produces.

In addition to these major causes there are several other specific problems such as CFCs, PCBs and heavy metals 
developed for specific applications.

G.6 Conclusion: what are the main environmental priorities?

Product developers can prevent or reduce environmental problems by being very careful with regard to:

●     the choice and amount of materials used for the product, or service;
●     the energy consumption of the product (and accompanying emissions);
●     the use of toxic substances and substances that damage the ozone layer.

These three factors, abbreviated as MET (Material cycle-Energy use-Toxic emissions), are referred to in the MET 
Matrix in section 3.3 in this manual.

The first priority is to conserve energy. Most of the problems discussed in this module are caused largely by the 
use of fossil fuels during the life cycle of the product or just in the usage phase. For example, many electrical 
devices consume far more fuel for energy than their own weight during their lifetime. Although transport causes 
many problems, goods transport does not play a dominant environmental role in the life cycle of most products. A 
good rule of thumb to apply is that transport-related problems start to play a dominant role at distances greater than 
several thousand kilometres over road, and at distances of more than 10 000 kilometres by rail or sea.

The second priority is to save on materials. This can be achieved by not making products too heavy, by extending 
their life cycle or by catalysing recycling. Recycling is particularly encouraged by making products from secondary 
materials. This gives rise to a demand for secondary materials and results immediately in less use of new material.

The third priority is to choose ecologically-sound materials and to reduce the toxicity of processes and products. 
Designers, therefore) must at least comply with regulations on the prohibition of hazardous substances. They may 
not use substances such as CFCs, trichloroethylene and halons that damage the ozone layer. Heavy metals, that 
were used mainly in electronics, dyes, batteries and as an additive in plastics, are prohibited as well.

It is important that at the start of each product development project a careful assessment is made of which are the 
most relevant environmental priorities to apply to the specific type of product. The setting of priorities, called 
'establishing ecodesign strategy', is dealt with in detail in section 3.3 of this manual. To underpin the analysis of the 
environmental product profile, the reader is referred to Module C, Methods for Life Cycle Assessment.
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G.7 Further reading

Brown, L. et al. (1996). State of the World 1996. A Worldwatch Institute report on progress towards a sustainable 
society. Earthscan Publications, London, United Kingdom

Brundtland Commission (1987). Our Common Future: report of the World Commission on Environment and 
Development. Oxford University Press, Oxford, United Kingdom

European Environment Agency (1995). Europe's Environment: the Dobris Assessment, ISBN 92-826-5409-5. 
Information: tel: +45 33 36 7100. The report gives a sound, yet relatively easy-to-access inventory of the knowledge 
currently available on the environment in Europe. It contains many colourful illustrations and maps of Europe 
showing environmental problems.

Ponting, C. (1991). A green history of the world, Penguin, ISBN 90-5093-158-8. The book describes the century-old 
relationship between man and the environment. It illustrates that there have always been major environmental 
problems.

RIVM (1988). Zorgen voor morgen: Nationale milieuverkenning 1985-2010 (Concern for Tomorrow: National 
Environmental Scan 1985-2010), Dutch National Institute of Public Health and Environmental Protection (RIVM), 
Bilthoven, The Netherlands

Seager, J. (1995). The State of the World Atlas, Penguin, ISBN 0140513337. A practical and illustrative book 
containing many maps which provide an insight into environmental and sustainablilty problems.

Tolba, Mostafa K. (1992). Saving our Planet: challenges and hopes. Chapman and Hall, London, United Kingdom
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Module H 

 

 Product-oriented environmental policy
H.1 Introduction

Many countries are realizing that one way to stimulate companies to perform ecodesign is to develop product-
oriented environmental policy. The target then is to develop instruments to stimulate companies to integrate 
environmental demands not only in their production processes but in product design as well.

Setting general norms for ecodesign activities by developing policy instruments is important for two main reasons: 
firstly, because companies then know what is expected of them, over the long term; and secondly because setting 
norms helps to prevent the effect of free-riding and unfair competition, since the norms have to be met by all 
companies, without exception.

Product-oriented environmental policy is developing slowly and steadily, but standardization between countries is 
far from achieved. One reason is that the existing policy instruments differ from country to country, reflecting 
different national interests and stages of development. Another is that this form of policy making requires heavy 
discourse between governments, companies and their trade organizations.

Companies have to be aware of the actual status quo and of new developments in this field in order to be able to 
anticipate them. This module points to some important developments in this field.

The information in this module is not ranked by country but by type of policy instrument. To obtain an overview of 
what is relevant for a specific country, the reader can use table H. 1. The description of the various policy 
instruments is accompanied by an indication of the countries in which the instrument is or probably will be applied. 
The list of countries is not complete, and legislation concerning trans-frontier transport of waste at national and 
international levels is excluded from this module. So are regulations on certification of environmental management 
systems (British Standard BS 7750, the European Union Eco-management and Audit Scheme, EMAS, and the ISO 
14 000 series of the International Standardization Organization.

The table in Figure H. 1 is the preliminary result of a survey. The countries mentioned have all established some 
product-related policy instruments. However, the text that follows should be seen only as a very general overview. 
The information it contains is far from complete; many countries have established more product-related instruments 
than we have room to describe here. For more detailed information, the reader should refer to Module 1, 
Information Providers and Literature References.

Table H.1: Overview of product-oriented instruments for environmental policy in various countries
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H.2 Instruments for product-oriented environmental policy

Policy instruments related to ecodesign can be divided in five groups (Rydén, 1995).

1.  Direct regulatory instruments: prohibitions, admission procedures, registration procedures, information 
duties, product standards and advertising rules (in some countries not all legally regulated), guarantee 
periods, obligations to take back, quotas of returnable products, minimum quotas of waste materials, 
recycling/reuse quotas, distribution restrictions, user obligations, user benefits.

2.  Economic instruments: product taxes and product charges, financial assistance for ecodesign activities, 
deposits refunds, marketable permits, public procurement, leasing, product liability.

3.  Compulsory information instruments: compulsory labelling for identification of hazardous substances, 
directions for proper handling and disposal, energy consumption and declaration of contents.

4.  Voluntary information instruments: eco-labelling, test reports, other voluntary labelling schemes, codes of 
conduct, quality marks, trade marks, Life Cycle Assessments.

5.  Voluntary agreements: non-compulsory self-commitments of certain industries, mostly established through 
the initiatives of business organizations. Some of the agreements may develop a more or less legally binding 
character in time.

  H.3 Direct regulatory instruments

This type of instrument includes prohibitions, admission procedures, registration procedures, information duties, 
product standards, guarantee periods, obligations to take back, quotas of returnable products, quotas of waste 
materials, recycling/reuse quotas, advertising rules, distribution restrictions, user obligations and user benefits.

A distinction is made between material-oriented prohibitions (such as heavy metals, PCBs and CFCs) and product-
oriented prohibitions (such as paints, packaging and batteries).

Material-oriented prohibitions 

Australia: 
The Commonwealth Government launched the Industrial Chemical (Notification and Assessment) Act in 1989. The 
recommendations do not have to be adopted at State level. In 1985, New South Wales established its own 
Environmentally Hazardous Chemicals Act, which is similar to the Commonwealth recommendations. 
Manufacturing, selling and using industrial or agricultural chemicals that are not listed in the Act is prohibited.

Austria: 
In Austria, separate acts and regulations deal with specific hazardous substances or products. Prohibited in most 
applications are PCBs (1989), CFCs (1991), halons (1990), asbestos (1990) and chrysotile (white asbestos, 1990). 
PVC is banned for paints, packaging, toys and short-lived consumer goods; other consumer goods are banned 
(1991) when they contain more than 1 part per million of monomeric vinyl chloride. Benzene has been banned for 
paints (since 1991) and glues (since 1992). For cars and motorcycles maximum emissions of carbon monoxide, 
hydrocarbons, nitrogen oxides and particles are set. There are ordinances on batteries (1990), on organic solvents 
in paints and coating materials (1991), on organic tin, mercury, arsenic compounds and CFCs, PCB and PCT in 
antifoulings (1990), and on HCFCs as a propellant gas in aerosol cans. The Onorm S2100 applies for waste 
materials, S2101 for waste dangerous materials. An amendment for the regulation on chemicals named 326.BGBL 
is in preparation. Dangerous substances or preparations are those that are explosive, (light) flammable, (very) 
toxic, corrosive, irritating etc.

Belgium:
There is a regulation on hazardous (waste) materials.

Canada: 
Canada has developed a Priority Substances List, supporting the Canadian Environmental Protection Act (CEPA). 
Some hazardous substances of this list will be prohibited. Industry is encouraged voluntarily to reduce and 
eliminate certain toxic substances under the Accelerated Reduction/Elimination of Toxics programme (ARET).

China:
China has established a National Trial Standard of Disposal of '3-Waste'
from industries (GBJ4-73) and a Standard for sewage discharge into city
sewers.

Denmark:
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The Environmental Protection Act and the Chemical Act regulate, among other things, the use of hazardous 
materials in products.

European Union: 
Concerning hazardous materials, the national legislation of the Member States of the EU is fairly harmonized. A 
directive has been issued by the EU (76/769/EEC) on the approximation of the laws, regulations and administrative 
provisions of EU Member States relating to restrictions on the marketing and use of certain dangerous substances. 
The directive is applicable to:

●     PCBs, excluding mono- and di-chlorphenyls
●     polychlorinated terphenyls (PCTs)
●     preparations containing more than 0. 1 percent by weight of PCBs and PCTs
●     vinyl chlorides as propellants.,

The directive is followed by a series of amendments which are applicable to:

●     triphosphate, benzene, PBBs, asbestos, Pb, Hg, As, pentachloro-phenol (for leather production), cadmium, 
dichlorobenzy1dichloro-toluene, PBBEs, chlorine-based solvents, nickel and aerosols. Halogenated 
hydrocarbons and flame retardants are thus in the 'danger-zone'.

There are some exceptions to the directive (for example, when the substance is applied in a closed system) and its 
amendments. The directive is neither applicable to the transport of these substances nor to their export.

Related directives are 67/548/EEC (Classification of chemical substances), 8.8/379/EEC, 93/67/EEC and 
93/101/EEC.

Finland: 
Finland has passed the Chemicals Act of 1989 and the Chemicals Decree 1990. Since 1992, asbestos, CFCs, 
halons, mercury, arsenic and cadmium have been prohibited for most purposes in Finland. The Vehicle 
Construction and Equipment Decree regulates emissions for passenger vehicles. Standards for energy efficiency of 
doors and windows are set in the National Building Code.

France:
The Agency for Environment and for Energy Management (ADEME) was established in 1991, replacing three 
separate organizations: AQA (Agency for Air Quality), ANRED (National Agency for Waste Recovery and 
Elimination) and AFME (the French Agency for Energy Management). The Waste Act and the Water Act of 1992 
are relevant here.

Germany: 
Various ordinances prohibit the use of, for example, arsenic, asbestos, lead carbonate, lead hydrocarbonate, lead 
sulphate, cadmium, formaldehyde, PCB and PCT for most applications.

The Ordinance on CFCs and halons (1991) restricts the use of CFCs and halons (chlorofluorocarbons) as 
propellants, in packaging, as refrigerants, in the manufacture of foams, as cleaning agents and as solvents. The 
ordinance on creosote prohibits the use of creosote applications (1991).

Hong Kong: 
Relevant regulations include the Water Pollution Control (General) Regulation (1986), the Water Pollution Control 
Ordinance (Cap. 358, 1994), the Sewage Services (Trade Effluent Surcharge) Regulation and the Sewage 
Services Ordinance, Section 12 (1995),. These regulations lead to increased water discharge bills.

India: 
India established its Manufacture, Storage and Import of Hazardous Chemicals Rules in 1989.

By Gazette Notifications under the Environment (Protection) Act, the use of benzidine dyes in products has been 
banned. All told 300 dyes, mainly in the textile industry are now banned, as they are in Germany.

The Policy Paper on Abatement of Pollution was launched in 1992, and was followed in the same year by the 
Environment Protection Second Amendment Rules. This law requires certain categories of companies to make an 
Environmental Audit Report every year. Trade in eight ozone-depleting chemical substances with countries which 
have not signed the Montreal Protocol is prohibited.
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Italy:
Italy passed its Law of March 27th 1992 no. 257 on the use of asbestos (as per 87/217/CEE). The Ministerial 
Document November 2th 1991 no. 23 deals with the use of glass fibre (as per 67/548/CEE and 84/360/CEE). The 
laws L 46/84, L 475/88 and the Triennial Solid Waste Plan deal with promoting the development of cleaner 
products and processes by 'newer technologies'.

Japan:
The 1991 Amendment of the Ozone Protection Act prohibits the use of carbon tetrachloride in 2005, CFCs in 2000, 
halons in 2000, HCFCs between 2020 and 2040. and trichloroethane in 2045.

The Netherlands: 
The Act on Environmentally Hazardous Substances, specified by the resolution on biphenyls and diphenyl oxides 
containing bromine (18 December 1992), is relevant for flame retardants, PBO and PBDO. There is also a 
resolution on batteries containing mercury, cadmium and lead (18 March 1991). Since 1990 the use of cadmium 
has been permitted only in special applications.

A resolution concerning PCBs, PCTs and trichloroethane, relevant for resistors, condensers, capacitors, cooling 
and air-conditioning installations, solvents, insulating plastics and fire extinguishers. Pentachlorophenol (used in 
leather production) is prohibited. Resolutions are expected in the areas of pigments, carcinogenic, mutagenic and 
teratogenic materials, chloridecontaining products, paints, softeners and stabilizers in plastics.

Norway: 
Regulations (21 January 1991) concerning CFCs (fully halogenated chlorofluorocarbons CFC-11, -12, -113, -114, -
115 and their isomers) and halons (halon-1211, -1301, -2402 and their isomers) are relevant to rigid and flexible 
foamed plastics, the refrigerant in cooling systems, air-conditioning systems and heat pumps, and portable fire 
extinguishers.

Further regulations concern batteries and accumulators (17 July 1990). Organic tin compounds have been 
prohibited since 1989, asbestos since 1991.

The Philippines: 
Relevant regulations include the Philippine Republic Act 6969, the Toxic Substances and Hazardous and Nuclear 
Wastes Control Act (1990), and the Department of Environment and Natural Resources Administrative Order 29 
(DAO 29) Title II (Toxic Chemical Substances) of 1992.

Portugal: 
The following decrees are relevant: Decree Law 28/87, on marketing and use of asbestos; Decree Law 280-A/87, 
on packaging and labelling chemical products; Decree Law 221/88 on trade, handling and disposal of dangerous 
materials; Decree Law 8/90, on biodegradability and labelling of detergents; and Decree Law 47/90, on limited use 
of certain dangerous products and preparations; and Decree Law 390/93, on carcinogenic agents (implementing 
90/394/EEC).

Singapore:
Singapore has passed the Poison Act and the Poison License.

Spain: 
PCBs and PCTs, asbestos, benzene, naphthylamine, benzidine, biphenyls and DBB have been prohibited by law 
since 1990 and PCP since 1992. Since 1992 the application of cadmium has been restricted. DBBT and Ugilec 
121/141 are prohibited. Quotas were set in 1991 for CFCs, halons, carbon tetrachloride and trichloroethane.

Sweden:
Amendments SFS 1989/974 to SFS 1994/865. A list of 40 hazardous materials has been developed, and industry 
is urged to decrease the amount of these materials used and to develop better alternatives. A new law, called the 
EcoCycle Bill, provides the Swedish government with a mandate to introduce producer's responsibility for all 
products. Another concern is the substitution of PVC and other chlorinated plastics in products with short life spans. 
Methanol, CFCs, HCFCs, halons, asbestos, cadmium, carbon tetrachloride, trichloroethane and chlorinated 
solvents are prohibited.

Switzerland: 
The Environmental Protection Act (art. 26, par. 1) provides instructions for safe handling. The Substances 
Regulation of 9 June 1986, last amendment 14 August 1991, prohibits the application of halogenated organic 
compounds, mercury, asbestos and ozone-depleting substances. Arsenic is prohibited in wood preservatives. 
When an industry wants to launch a new material, it first has to assess the material's environmental properties.
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Taiwan:
The Chemical Poison Material Control Law and Regulation was issued in 1987, followed by the Guide on 
Environment Policy in 1987.

Turkey:
Regulation TSE 31.020 TS 2127 (March 1990) is relevant.

United Kingdom: 
Relevant regulations include the Control of Substances Hazardous to Health Regulations (1988); Control of Lead at 
Work Regulations (1980); Health and Safety at Work Act (19 74, par 6); Consumer Protection Act (198 7) ; 
Consumer Safety Act (1978); and Product Safety regulations (1985). 

The Environmental Protection Regulations 1994, on non re-fillable refrigerant containers containing CFCs and 
HCFCs, for refrigeration and air conditioning, have been recently developed.

Other regulations include the Batteries and Accumulators Regulations 1994, on dangerous substances; the 
Chemicals Regulations 1993, on hazard information and packaging (referred to as CHIP1, successors as CHIP2: 
Chemicals-Hazards, Information and Packaging).

United States: 
Relevant federal regulations concern highly toxic materials such as PCBs and asbestos (Toxic Substances Control 
Act) and ozone-depleting chemicals (Clean Air Act Amendments of 1990). The regulation is executed by the U.S. 
Environmental Protection Agency. Proper storage, handling, labelling, placarding of transporting vehicles, packing 
and preparation of shipping papers when dealing with hazardous materials is regulated by the Department of 
Transportation. Furthermore, regulations on hazardous substances come from the Consumer Product Safety 
Commission, the Federal Trade Commission and the Occupational Safety and Health Administration.

At State level, 17 States have enacted Toxic Heavy Metal Reduction Laws, aiming at eliminating the heavy metals 
lead, mercury, cadmium and hexavalent chromium. These laws mostly follow the legislative model of the Source 
Reduction Task Force of the Coalition of Northeastern Governors. California has recently regulated the supply of 
information on the product label, documents and packaging in case a product contains hazardous materials 
(Proposition 65).

Product-oriented prohibitions

Product-oriented regulations can prohibit the use of certain substances in specific products, and set rules for 
energy consumption, noise and emissions.

Austria:
Paints and enamels containing PVC and benzol have been banned since 7 January 1991. Glues with aromatic 
carbons and benzol have been banned
since the beginning of 1992. Recycling targets are set for some beverage containers and batteries.

Denmark:
Non-refillable bottles and aluminium cans are banned.

European Union: 
The EU has issued directive 93/86/EEC which applies to batteries and accumulators containing certain dangerous 
substances. It gives detailed arrangements for labelling batteries and accumulators so that they can be collected 
separately from other household waste. This directive supports the 'polluter pays principle' by ensuring that spent 
batteries and accumulators are recovered and disposed of in a controlled manner. The preceding directive 
91/157/EEC gives measures which the Member States have to comply with, such as setting up a deposit system to 
encourage a separate collection, and informing consumers.

Germany: 
The Act on motor vehicle use (1988) sets various emission standards for cars, small buses and motorcycles. The 
Ordinance on smaller combustion equipment sets rules for the emissions of boilers. The Ordinance on Dangerous 
Substances (1991) prohibits, for example, the use of carcinogenic compounds for decoration and in furniture, and 
the use of lead in paints.

Italy:
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Adoption of 91/157/CEE for batteries.

Japan: 
Japan has set maximum noise levels for electric washing machines, tumble dryers and room air conditioners. 
Several standards are set concerning asbestos in construction materials and equipment.

The Netherlands: 
A relevant Resolution is that on batteries containing mercury, cadmium and lead (15 September 1992). Since 1990 
the use of cadmium has been prohibited in fluorescent tubes, in paints, in photographic films, in gypsum products 
and in most plastics applications.

Norway:
Regulations concerning batteries and accumulators (17 July 1990).

Spain: 
Resolution on the maximum mercury content of batteries and accumulators (1991). In 1990 rules were set for the 
contents of paints and wood preservatives.

Sweden: 
Regulation on batteries containing cadmium, mercury and lead, on prohibition of alkaline batteries type LR03, LR6, 
LR14 and LR20, collection of Ni-Cd batteries. Application of CFCs in refrigerators and freezers was prohibited in 
1995. Construction materials and equipment may not contain CFCs, asbestos, arsenic, chromium or creosote. 
Thermometers, other measuring instruments, level switchers, thermostats, relays and electrical contacts may not 
contain mercury. Matches may not contain sulphur. Paints, printing inks, oils, heat-transfer media and capacitors 
may not contain PCBs. Aerosol sprays and packaging may not contain CFCs or HCFCs.

Switzerland: 
Products containing more than 10 percent by weight of thawing agents are prohibited. There are standards for 
capacitors and transformers, compressed gas containers, solvents and batteries. Cadmium and ozone-depleting 
substances used to manufacture plastics and in extinguishing agents are prohibited. Refrigerants may not contain 
CFCs or halons. Paints may not contain trialkyl tin.

United Kingdom:
Batteries and Accumulators Regulations 1994, on dangerous substances.

United States of America: 
The US Federal Government launched the Clean Air Act (CAA) in 1990, in which aerosol cans and plastic foam 
packaging using ozone-depleting substances are banned. Some states have banned beverage cans with 
disposable metal opener rings or tabs, plastic connector rings for six-packs, non-degradable plastic grocery bags, 
aseptic containers, plastic cans and PS food containers.
USC 42 par. 6295 sets standards for the energy efficiency of refrigerators, freezers, dishwashers, washing 
machines, tumble dryers, gas/electric waterheaters, air conditioners, furnaces, boilers, kitchen ranges and ovens.
The American Society for Testing and Materials has developed standards for paints, varnishes, wood 
preservatives, detergents and washing powder, cleaning agents, paper products and batteries.

Waste management (including reuse and recycling)

Direct regulatory instruments have been developed at national and international level in order to speed up the 
prevention, recollection, reuse, recycling and eventually the controlled disposal of waste. These instruments 
specify, among other things, admission procedures, registration and information duties, and obligations to take 
back. These instruments were at first mainly applicable to packaging and clearly harmful products such as batteries 
and accumulators. They will soon be applied to other products as well, with a focus on electrical appliances: white 
ware (for example, washing machines), grey ware (for office automation and information technology, such as 
computers) and brown ware (consumer electronics).

Australia:
Batteries must be reclaimed after use, according to the Trade Practices Act (1974).

Austria: 
Since 13 March 1992, the Lamp Regulation has required the buyer to pay a pledge to the seller to buy back light 
bulbs labelled 'pledged'. The seller or a third party has to take back the same number of light bulbs as sold. Battery 
Regulation of 1 July 1991 requires the buyer to pay a surcharge on the battery's price, based on the weight of the 
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battery, with which the transport of the collected batteries is financed.

The Refrigerator Regulation of 16 July 1992, as in the case of light bulbs, requires the buyer to pay a pledge to the 
seller to buy back refrigerators labelled 'pledged'. When a new refrigerator is sold, the seller or a third party' must 
take back the old one. Due to the Packaging Ordinance a company has to pay a licence fee to ARA (Altstoff 
Recycling Austria) based on the weight of the packaging. The Electronic Waste Regulation (Elektronik Schrott 
Verordnung) has existed in draft since 1993 and aims to introduce a takeback obligation for electronic appliances.

Belgium: 
National legislation is leading to the separate collection of so-called Small Dangerous Waste, such as neon tubes 
and batteries. An ecotax will probably soon be applied for batteries. The Flemish waste materials decree focuses 
on the separate collection of domestic appliances such as TV sets and monitors. A decree exists on packaging 
waste which requires packaging waste to be recovered or recycled.

Canada: 
The National Packaging Protocol (1990) is a voluntary programme which sets targets for reducing packaging 
Waste. A Code of Preferred Packaging Practices was developed at national level in 1992. Canada has a national 
goal to reduce solid waste in general by 50 percent by the year 2000. In 1994 guidelines were published by the 
Canadian Council of Ministers of the Environment for carrying out environmental analyses of packaging.

China:
China has a National Trial Standard of Disposal of '3-Waste' from industries.

Denmark:
The Environmental Protection Act (6 June 1991) is intended to bring about the recycling of almost all waste by the 
year 2000. A reduction of 85 percent in the use of PVC by weight, compared to 1987, will be required.

European Union:
Waste management in general
The EU has issued the following directives concerning waste.

Directive 75/442/EEC on provisions for the removal of waste and the promotion of recovery and re-use of waste 
materials, apart from radioactive waste and waste water. The successor to this directive is the Council Directive 
91/156/EEC on harmonizing terminology concerning waste materials, on the need to prevent waste by applying 
cleaner technologies, and reusable and recyclable products. The latest policy document is the Commission 
Decision establishing a list of (hazardous) waste streams (94/3/EEC and 94/904/EEC), called the European Waste 
Catalogue.

These documents introduce the principle of 'the polluter pays, stating that the costs of removal of the waste 
materials have to be borne by the company that produces or imports the product. In addition, every institution or 
company that disposes of waste has to hold a register recording details of the quantity, nature, origin, destination, 
frequency of collection, mode of transport and treatment of waste materials.

The EU is also preparing a regulation on the collection and removal of electronic products, focusing on white and 
brown ware.

In August 1992, the EU proposed a Council Directive setting reduction and recycling targets for packaging and 
packaging waste. This directive (94/62/EEC) was established on 20 December 1994.

The Council Directive 93/259 regulates the trans-frontier transport of waste streams.

Hazardous waste management 
In 1978 the EU issued Council Directive 78/319/CEE on toxic and hazardous waste. It was replaced by Council 
Directive 91/689/CEE, in which a draft list of hazardous waste materials was introduced. This list defines a category 
of hazardous waste and describes why such waste is hazardous. This directive was amended by the Council 
Directive 94/3 1 /EEC.

Finland:
The Waste Management Act (1978) led to various local collection systems for plastic, paper and glass recycling.

France: 
The Decree of 3 February 1993, amending the Acts of 15 July 1975, 30 December 1988 and 13 July 1992, 
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concerns material recycling and waste disposal. Companies have to inform the authorities on the nature and 
amount of their waste, and their collection and recycling efforts. Manufacturers are asked to develop plans for 
collection and reuse of electronic products such as TV sets and computer monitor. Decrees were passed 
concerning the recovery of packaging in 1993 and 1996. The institute Eco-Emballages is the official agency for 
recycling packaging, which it does in return for a licence fee (comparable to the German DSD GmbH). The fee 
depends on the volume of packaging not on the type of materials. Packaging which is to be treated in this way is 
allowed to carry the German 'green dot'.

Germany: 
Act on the Avoidance and Disposal of Waste (27 August 1986); the Ordinance on the Determination of Waste (1 
October 1990) lists hazardous materials and materials which need special care, and rules on how to organize 
disposal of these materials. This law has been replaced by the Closed Substance Cycle and Waste Management 
Act (Kreislaufwirtschaftsgesetz) of 7 October 1996.

The Packaging Ordinance (Verpackungsverordnung) of 2 January 1991 resulted in the 'Duales System 
Deutschland': companies have to pay a variable licence fee to the company DSD GmbH, depending on the type of 
packaging they produce or import. In return they are allowed to print the 'Grüne Punkt' (green dot) on the packaging 
showing that it will be correctly disposed of.

The ordinance on the prohibition of chlorofluorocarbons and halons (FCKW-Halon-Verbots-Verordnung) dictates 
that some specified dangerous substances must be taken back by the producer or a third party.

The Draft Regulation on Electronic Waste (Elektronik Schrott Verordnung) is aimed at electric and electronic 
products, domestic appliances as well as commercial laboratory and medical equipment. It obliges the retailer to 
take back used electric and electronic products from the end-user free of charge. In addition, the producer or 
importer is obliged to take back used products from retailers, for which the producer may ask a fee from the retailer. 
However, these obligations do not apply when the producers or distributors take part in a system which regularly 
guarantees the take-back of used products.

The Draft Regulation on batteries forbids the manufacture of some types of battery. Batteries must be taken back 
by the retailer free of charge, and retailers must separate labelled and unlabelled batteries. The producer must take 
back the batteries free of charge from the retailer.

Hong Kong: 
Separate collection of mainly chemical waste is regulated by the Waste Disposal Ordinance (Cap. 354), Sections 
33 and 35, published in 1995. Since 1993 the Chemical Waste Treatment Centre takes care of waste collection and 
treatment for the chemical industry. This was formerly free of charge but now the polluters have to pay.

India: 
In 1989 India established the Hazardous Wastes (Management and Handling) Rules. According to these Rules, 
waste may be imported only when it is intended for reuse as raw material. The State Pollution Control Board 
decides on which waste streams may be imported.

Italy: 
Decrees of the Environment Ministry 29 May 1991, 11 November 1993, 12 January 1994, and 14 March 1994, 
decrees of the 10 March 1994 no. 169 and 6 May 1994, and the Regional Law Lombardy 1 July 1993 refer to 
definitions of waste, obligations on how to dispose of waste in a controlled manner and obligations on the 
registration and provision of information. Compulsory associations were established to support recovery and 
recycling systems for batteries, glass, aluminium, tinplate, plastics and used oil.

Japan: 
The Waste Disposal and Public Cleansing Law or shortly the Waste Management Law (1970, amended in 1991) 
aims at proper disposal by, among other things, motivating manufacturers to perform an environmental assessment 
prior to production (Article 3). Article 6-3 of this Law states that industry can be required to 'cooperate' with local 
municipalities to take back specified waste products.

In 1993 the Basic Environment Law was implemented, integrating and amending three former laws. This law 
defines environmental load, gives the States principles of environmental policy, and stipulates extended corporate 
responsibility for proper recycling and proper disposal. Furthermore the law stipulates that the Government will 
provide technical assistance for corporations in their efforts to improve processes and products by means of LCAs, 
product assessments, design for recycling and design for the environment in general.

Japan launched the Recycling of Container and Packaging Law in 1995 to encourage separate collection and 
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reclamation of container and packaging waste. This is a follow-up to the Law for Promotion of Utilization of 
Recyclable Resources (also called the Recycling Law) issued in 1991. This law concerns cars, 4 types of electric 
domestic appliances and 16 portable electric and electronic machines operated with Ni-Cd rechargeable batteries, 
aluminum and steel cans, and Ni-Cd rechargeable batteries. The Ministry of International Trade and Industry has 
provided industry with a manual in which ecodesign practices are described, including product assessment, design 
for recyclability and design for the environment.

The Netherlands: 
The Environmental Control Act on Waste (1 January 1994) encourages municipal authorities take care of most 
waste. Regulations can be made to prevent certain types of company waste from being mixed with household 
waste. Hazardous waste must be collected and removed separately. Since 1996 it has been prohibited to dump 
wood and plastic waste in landfills. The Dutch Packaging Covenant (1991) established reduction and recycling 
targets for packaging.

Norway:
The Pollution Control Act and the Product Control Act regulate prohibitions or compulsory take-back systems for 
certain batteries and accumulators (17 July 1990). The Act will be extended to cover car tyres and used oil in the 
future.

The Philippines: 
The Philippine Republic Act 6969 (1990) and the Department of Environment and Natural Resources 
Administrative Order 29 Title III (Hazardous Waste Management) (19.92) were established to encourage reducing, 
reusing, recycling and correct treatment, storage and handling of chemical hazardous waste.

Poland:
The Act of Protection and Formation of the Environment (31 January 1980) requires companies to acquire a permit 
concerning waste disposal. The permit can be refused if the economic reuse of waste is an alternative to storage.

Portugal:
Some municipalities have a system for collecting waste such as batteries, metals, glass, paper and plastics.

Singapore:
The Environmental Public Health Act and Regulations (1988) is intended to encourage the separate collection of 
different kinds of waste.

Spain:
Act No. 20 1986 and Royal Decree No. 833 (1988) requires companies to apply for a permit related to disposal of 
waste. It includes instructions for registration, labelling and packaging waste.
Law 6/1993 of the Waste Regulation (15 July 1993) provides instructions for waste reduction, separate collection 
and energy use.

Sweden:
Through the new Swedish Waste Act, SFS 1989/974 to 1994/865 (1 July 1994) the Swedish Environmental 
Protection Agency established the Ecocycle Bill, which introduces producer responsibility by setting reuse and 
recycling targets for packaging, paper and Ni-Cd batteries. The targets for packaging were January 1997, for paper 
the year 2000 and for batteries July 1995.

Systems and targets for the recycling of electronic waste (producer responsibility by voluntary agreements) are 
covered by the Ecocycle Bill. Suppliers will be responsible for the collection and processing of used computers, 
TVs, domestic electronic appliances and white goods.

Switzerland: 
The Environmental Protection Law, Art 30b, is directed at the separate collection of certain waste streams. In the 
future it may contain obligations for the take-back of products as well. The handling of refrigerants and the use of 
wood preservatives and plant treatment products may only be carried out by experts holding a specific permit.

Taiwan:
Taiwan established its Waste Handling Laws in 1974. This was followed by measures for recovery and disposal of 
alkali batteries, tyres, plastic bottles, aluminum cans and medical containers.

Turkey:
The regulation on control of solid waste products (3 April 1991) introduces compulsory deposit systems for plastic 
and metal packaging.
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United Kingdom: 
The Environmental Protection Act, 1990, Commencements 14 and 15, Order 1994 concentrates on the licences 
which are required for the deposit, treatment, storage and disposal of waste. The Environmental Protection (Waste 
Recycling Payments) Regulations 1994 provide further details.

United States:
The Resource Conservation and Recovery Act (RCRA) is established at federal level to organize separate waste 
collection and reclamation of hazardous and non-hazardous products. The Universal Waste Rule, a part of the 
RCRA, states that certain hazardous waste products such as batteries and fluorescent lights are exempt from the 
Act only if correct handling, recollection and disposal is taken care of.

Six US states have now introduced voluntary packaging and waste reduction legislation. The Coalition of 
Northeastern Governors has developed a packaging waste reduction model in which the following materials are 
ranked from more to less preferable: glass, paper, paperboard, steel, aluminum, wood and packages made of more 
than one material. Goals of 10-15 percent weight reduction are set, encouraging source reduction of materials, 
reusable and recyclable packages and packages containing recycled materials. Some states are developing bans 
on landfill disposal of certain packages, such as polystyrene foam and plastic-coated paper, which are not 
degradable within 12 months. In North Carolina large household appliances, used oil and lead-acid batteries may 
not longer be disposed as landfill.

Advertising rules

In some countries, including Belgium, Canada, Germany, the Netherlands, Ireland, Norway, Portugal, Sweden and 
the United States, special codes have been or will be established to control the use of environmental information in 
advertising campaigns.

In the United States, the Environmental Protection Agency (EPA) and the Federal Trade Commission (FTC) at 
federal level have set voluntary guidelines for environmental advertising and marketing practices. The EPA has 
developed definitions for environmental marketing claims concerning recycled content, recycled materials, pre/post-
consumer materials, home scrap, and product recyclable and recycling rate (199 1). The FTC has also defined 
certain environmental marketing terms such as environmental benefit, bio- and photodegradable, compostable, 
recyclable, recycled content, source reduction, refillable, ozone-safe and ozone-friendly, and the Society of the 
Plastics Industry symbol (1992). Apart from this, the FTC has issued three policy statements which can be used to 
tackle deceptive, badly argued or unfair environmental marketing.

More and more states are regulating environmental marketing claims at state level. A task force of lawyers 
representing 11 States has written the Green Report II on the use of environmental emblems and green marketing 
terms. Some 21 states are developing legislation on this topic: for example, New York has regulated the use of 
common recycling emblems and requires manufacturers to obtain written permission before using the emblems. 
Maine was the first state, in 1993, to use the voluntary FTC guidelines for regulation.

 

H.4 Economic instruments

Economic instruments include product taxes and product charges, financial assistance for ecodesign activities, 
deposit refunds, marketable permits, public procurement, leasing and product liability.

Austria: 
A mandatory deposit refund system has been established for plastic beverage containers. An ordinance on product 
taxes for tyres and refrigerators is expected.

Canada: 
The Canadian Industry Packaging Stewardship Initiative (CIPSI) is an industry-based programme, aiming at 
reduction of packaging waste through a weight-based levy on packaging. Several Canadian provinces are 
considering the CIPSI programme.

Denmark: 
Product charges for beverage containers are levied on producers and importers, for raw materials, for disposable 
tableware, for small chemical containers and CFCs. There is a mandatory deposit refund for non-refillable bottles 
and batteries. Subsidy and grants are available for research and demonstration projects.
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France: 
There are taxes on Ni-Cd batteries, on municipal landfill waste, on waste oil and on household wastes collection. 
Vehicle taxes are defined in terms of engine power and collected by ADEME. There is a product charge on 
lubricant oils. Fiscal incentives for energy management are granted to firms (increased capital allowances) and to 
households (tax reduction). There has been a subvention for research and development on electric cars.

Germany:
There has been a mandatory deposit refund since 1988 for plastic beverage containers (except milk), all one-way 
packaging, detergent and cleaning material packaging, and dispersion paint packaging. There is a tax advantage 
for unleaded petrol and for low-pollutant motor vehicles with a three-way catalytic converter. A carbon tax is 
expected. Subsidies are available for the replacement of heating systems using renewable energy sources.

Italy:
There is a product charge on non-biodegradable plastic bags, lubricant oils and lead batteries.

The Netherlands: 
There is a product charge on non-refillable plastic beverage containers, a voluntary deposit refund system for 
beverage containers, a mandatory deposit refund system for PET refillable bottles and a tax on fossil fuels.
Subsidies and grants for research and demonstration projects, such as the EcoDesign-project of the Innovation 
Centra Network of the Netherlands, are available.

Norway: 
Voluntary deposit and refund systems exist for beverage containers, car bodies and used oil. There are product 
charges by means of a graded tax system on one-way packaging and batteries.

Sweden: 
Sweden regards economic instruments as effective instruments in this field. It has established a sulphur tax on 
coal, peat and oil (199 1), a charge on nitrogen oxides levied on large combustion plants (1992), tax differentiation 
of light diesel oils (1991) and a carbon dioxide tax when burning fossil fuels ( 1991, exemption for electricity 
production and energy-intensive industries). There are product surcharges for refillable glass bottles and aluminium 
cans, non-refillable glass bottles and ferrous cans, and Ni-Cd batteries. There are also deposit refunds for car 
bodies and voluntary deposit refunds for glass beverage containers and aluminium cans. New developments are 
the extension of environmental surcharges to emissions of nitrogen oxides and of HCFCs (CFC substitutes) and a 
study of taxes on waste to encourage source separation.

United Kingdom:
There is a tax differential for petrol, grants and subsidies for research and demonstration projects, a deposit refund 
system for batteries, and product charge for fertilizers and pesticides.

 

H.5 Compulsory information instruments

Compulsory information instruments include compulsory labelling for identification of hazardous substances, 
directions for proper handling and disposal, energy consumption and declaration of contents.

Belgium:
Batteries and their packaging have to be marked to offer the buyer the opportunity to choose between batteries for 
which, deposit money or an ecotax has to be paid.

European Union:
The Council Directive 90/313/EEC leads to free access to environmental information. The EU has issued directive 
793/93, obliging all producers and importers of the priority substances indicated on a priority list, to register and 
provide information to certain authorities.

Commission Directive 94/2/EEC implements the Council Directive 92/75/EEC, obliging all domestic appliances 
such as refrigerators, freezers and ovens to be labelled with energy consumption information. The brochures on 
these products should include a chart with product information. Other non-governmental marks and labels are 
forbidden.

Germany: 
The Hazardous Substances Ordinance and the Chemical Act have led to, among other things, labelling of products 

http://design.ntnu.no/fag/ecodesign/theory/moduler/moduleH.htm (12 de 17) [06/05/2003 10:32:18 p.m.]



Untitled Document

that contain hazardous materials. The Draft Regulation on the avoidance, recovery and disposal of waste will lead 
to labelling of products to indicate the take back-obligation, reuse or recovery possibilities/obligations and deposit 
regulations.

Italy: 
Laws on Consumer Information Labels are expected, revealing the energy use of the product (1991 no. 126). This 
is currently applied only to electric ovens. Products containing ozone-depleting substances must be labelled with a 
warning text, to encourage collection (1993 no. 549).

The Netherlands: 
There is an obligatory environmental mark for heating installations and stoves. Aerosol sprays containing 
chlorofluoromethane must be marked with a warning.

Norway:
There are regulations for labelling of chemical substances and products (ISBN 82-07-00957-8) which require a sign 
followed by a text.

Sweden:
Regulation 1994 no. 865 stipulates that products containing batteries with cadmium, mercury or lead must be 
indicated as such.

Switzerland: 
The Federal Substances Regulation (I April 1989), Articles 16 and 36, leads to self-supervision, obliging producers 
of products containing specific substances to attach a label to the product with this information. Guides to perform 
this self-supervision have been developed for. chemical compounds and electronic equipment.

Taiwan:
To ensure correct labelling of products, the Good Labelling Law was passed in 1982, with an amendment in 1990.

United States: 
California has recently regulated the supply of information on the product label, documents and packaging if a 
product contains hazardous materials (Proposition 65).

 

H.6 Voluntary information instruments

Voluntary information instruments are mainly national eco-labels, but may include test reports and other voluntary 
labelling schemes such as norms, quality marks, trade marks and life cycle assessments as well.

Eco-labels

Australia:
The Australian label is called the Environmental Choice and was established in 1991.

Austria:
The Environmental Label was introduced in 1991. An eco-label has been obtainable for white ware since 1994. The 
administration is done by the certification association ARGE Quality network.

Canada: 
The eco-logo, the 'Leaf' of the Environmental Choice Program, has been awarded since 1988 to 26 product 
categories and 700 products. The scheme is administered by Environment Canada, the Federal Department of the 
Environment.

The Czech Republic: 
The Czech Republic introduced a national eco-label in 1984.

European Union: 
The EU established in 1992 a Community award scheme (880/92) for ecolabels: the Eco Labelling Programme. So 
far EU eco-labels have been issued for washing machines (93/43 1/EEC) and dishwashers (93/430/EEC); labels 
for 22 other product groups are being developed. The EU eco-label is intended to take over all other national 
labels. Administration is by the Commission of the European Communities DG XI-A-2, Brussels, Belgium.
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France:
The NF Environnement label was established in 199 1. It is administered by the ANFOR.

Germany: 
The eco-label 'Blue Angel' was established in 1977. More than 3500 products in 71 product groups have obtained 
the label, of which 15 percent are from abroad. The scheme is administered by the Federal Environment Agency, 
the Environmental Label Jury and the RAL Institute for Quality Assurance and Labelling. A new eco-label, the ECO-
Circle/TUV Rheinland, was introduced. in 1995.

Hungary:
Hungary introduced the Környezetbarát Termék eco-label in 1993.

India: 
There is a scheme on Labelling of Environment-Friendly Products, the EcoMark programme, with a logo called 'The 
Earthen Pot'. In 1991, the Ministry of Environment and Forests established this EcoMark as its symbol for 
environmental labelling. It is administered by the Central Pollution Control Board of the Ministry of Environment and 
Forests and the Bureau of Indian Standards. One of the criteria for electronic (domestic) appliances is power 
consumption.

International:
The Flipper Seal of Approval was established in 1992 as an international eco-label.

Japan:
The EcoMark (the 'Armful') has been awarded since 1989 to 49 product categories and to 2300 products. The 
scheme is administered by the Japan Environment Association, under the guidance of the Environment Agency.

Korea, Republic of: 
An Eco-Mark, launched in 1992 by the Ministry of the Environment, has been awarded to 12 product categories 
and 96 products; administration is by the Technology Development Division of the Ministry of the Environment, the 
Eco-Mark Committee and the Korean EPA.

The Netherlands:
The Dutch Ecolabel 'Milieukeur' was launched in 1992. The labelling programme is administered by the Stichting 
Milieukeur, Den Haag.

New Zealand: 
New Zealand established its Environmental Choice in 1990.

The Nordic Council: 
In Finland, Iceland, Norway and Sweden products may be awarded the Nordic Environmental Label, the Nordic 
Swan trademark (since 1989). Awards so far have been mainly for office supplies, building materials and 
supermarket products. Environmental criteria have been developed for at least 14 product groups, and criteria for 
22 other groups are being developed.
The scheme is administered by the Nordic Coordinating Body for Environmental Labelling, SIS Environmental 
Labelling, Stockholm.

Portugal:
An eco-label, following the EU Regulation 880192, is administered by the Commission for the Classification of 
Ecoproducts.

Singapore: 
The Green Labelling Scheme Singapore (symbol: a green leaf) has since 1992 been awarded to five product 
categories; administration is by a secretariat provided by the Waste Minimization Department of the Ministry of the 
Environment.

Spain:
In 1993 Spain implemented the eco-label AENOR Medioambiental, to implement Council Regulation 880/92.

Sweden: 
Sweden established the label Good Environmental Choice in 1990. It also created the Nordic Swan eco-label in 
1989, administration by SIS Environmental Labelling, Stockholm. In 1993 55 licences were granted for more than 
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200 products. Another Swedish environmental label is called 'the Falcon', introduced in 1992. The last label, TCO 
'95, was introduced in 1995.

Switzerland:
Switzerland wants to follow the eco-labelling scheme of the European Union. It introduced its energy label (E 2000) 
in 1994.

Taiwan:
In 1992 Taiwan established a environmental labelling scheme called 'Green Mark'.

United Kingdom:
An eco-labelling Board is preparing eco-labels for the food industry, with administration by the UK Eco-Labelling 
Board, London.

United States:
The United States introduced its Green Seal in 1989 (35 product categories).
After this followed the SCS Forest Conservation Program (1993), Wal-Mart (1989-92), SCS Environmental Claims 
Certification (1989, 500 products) and the EPA Energy Star Computers Program (1992).

Other voluntary labelling schemes- are expected for:

Austria:
Voluntary Agreement Energy-use Declaration for domestic appliances.

Finland:
An agreement has been established by the Finnish oil companies concerning labelling of lubricating oil packaging.

Italy:
Since 1992 Italy has been the leader country on a study of a European ecolabel for ceramic floor and wall tiles.

The Netherlands: 
Labels for electronic home appliances such as electrical toys, electronic hand devices, kitchen appliances, heating 
installations, washing machines, hair sprays, glues, paints, detergents; leather products; textiles; paper; shower 
heads, information carriers, insulation materials, furniture, sport accessories containing composites and 
photocopiers.

Switzerland: 
Swiss industry has decided to voluntarily label the full composition of paint products. Solvent-free paints and 
lacquers can receive an award, called the 'KEL-CH' label. Switzerland has also established E2000, a label for 
energysaving devices.

 

H.7 Voluntary agreements

Voluntary agreements are non-compulsory self-commitments made by certain industries, mostly established as a 
result of the initiatives of business organizations. Some of the agreements may develop a more or less legally 
binding character in time.

Austria:
One voluntary agreement on the demolition of passenger cars exists.

Finland:
A voluntary agreement concerning the use of CFC compounds in aerosol products (in 1987) and plastics (in 1989) 
has been established. The latter is relevant for soft-foam plastics and polyurethanes.

Germany:
During the past 20 years, many voluntary agreements have been set up. The most recent concern recycling of 
fluorescent tubes (198 7), disposal of refrigerators and batteries (1988), production and trade of finger paints 
(1988), phasing out of all CFCs covered by the Montreal Protocol (1990), taking back and reuse of CFCs from used 
refrigerators and foamed insulation materials.

http://design.ntnu.no/fag/ecodesign/theory/moduler/moduleH.htm (15 de 17) [06/05/2003 10:32:18 p.m.]



Untitled Document

The Netherlands: 
The Dutch voluntary agreements, called covenants, are believed to be effective instruments. The covenants 
include:

Agreement on crates for beer and soft drinks (1988), aimed at prohibition of new crates containing cadmium by 
2006 and to use up any cadmium containing crates by 2010.

Covenant on use of tropical wood, aimed at preventing import of tropical wood from 1996.

Covenants on packaging (1991) for liquid detergents, PET bottles, application of phosphate in detergents, crates 
for beers and soft drinks, packaging in general, wooden stairs, tropical timber and plastic waste.

Agreements (KWS 2000) on reduction of VOC emissions (1989) from sprays, plastics, solvents, detergents, paints, 
inks, cosmetics, the car industry, pesticides and stationery.

Agreements on producer responsibility are expected for plastics, white ware (washing machines, refrigerators, 
tumble dryers, freezers), brown ware (TV sets, VCRs), computers, cameras, paper, cars, packaging, tyres, oil, 
paint containers and photochemicals.

Norway:
Agreements on packaging, paper, agricultural plastics, car tyres and glass are being developed.

Spain:
The chemical sector has established a voluntary agreement on responsible care.

Sweden:
A relevant voluntary arrangement concerns phasing out the use of PVC in packaging.

Switzerland: 
Switzerland has established an agreement on beverage packaging and an agreement on the reduction of organic 
solvents in paints and varnishes.

United Kingdom: 
Two initiatives are relevant. The Automotive Consortium on Recycling and Disposal aims at a more efficient waste 
management of cars. Their work is supported by the Society of Motor Manufacturers and Traders. The Industry 
Council for Electronic Equipment Recycling wants to establish more efficient end-of-life systems for electronic 
products.

United States: 
In 1991 the US Environmental Protection Agency established The Green Lights Program. This is a voluntary, non-
regulatory scheme aimed at increasing the energy efficiency of organizations in the United States.

 

H.8 Further reading

Bennett, G. and B. Verhoeve (1994). Environmental product standards in Western Europe, the US and Japan, 
Institute for European Environmental Policy, Arnhem, The Netherlands. This report gives a detailed overview of 
product standards, standardizing systems and institutes in the EU, Austria, Finland, Germany, Japan, the 
Netherlands, Norway, Spain, Sweden, Switzerland, United Kingdom and the United States.

Christiansen, K., P. Doelman, B. B. Nielsen and F. Schelleman (1994). Waste Management: Clean Technologies-
Update on Situation in Member States, B4-3040/014125/92, for the Commission of the European Union, 
Directorate General for Environment, Nuclear Safety and Civil Protection (DGXI).

ERL (1991). Environmentally Sound Product Design: policies and practice in Western Europe and Japan, ERL-
report for US Congress, Office for Technology Assessment, London.

EPA (1993). Status report on the use of environmental labels worldwide, EPA 742-R-9-93-001, US Environmental 
Protection Agency, Washington The EPA rapport describes the Environmental Labelling Programs (as of Mid1993) 
of Germany, Canada, Japan, the Nordic Council (Sweden, Norway, Iceland, Finland), United States, Sweden, New-
Zealand, India, the Republic of Korea, Singapore, EU, the Netherlands and France.
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Jha, V., R. Vossenaar and S. Zarrilli (1993). Eco-labelling and international trade: preliminary information from 
seven systems (Draft), United Nations Council on Trade and Development (UNCTAD), International Trade Division, 
Trade and Environment Section, Geneva, Switzerland

Rydén, E. and 1. Strahl (eds.) (1995). Proceedings of the Green Goods conference on product-based 
environmental legislation, Kretsloppsdelegationens rapport 1995:5, Tryckfaktorn AG, Stockholm This report gives 
descriptions of environmental product policy in Japan, Canada, Germany, the Netherlands and Sweden.

VROM (1994). Proceedings of the International workshop on product-oriented environmental policy (September 
1993), Publication Product policy no. 1994/9, Dutch Ministry of Housing, Spatial Planning and the Environment, 
Den Haag This report describes product-oriented environmental policy in Italy, Sweden, France, Germany, 
Denmark, Switzerland and Norway.

Wallace, D. (1995). Environmental policy and industrial innovation; strategies in Europe, the USA and Japan, Royal 
Institute of International Affairs, Earthscan Publications Ltd., London, ISBN 1-85383-288-x Descriptions of product-
oriented environmental policy in Europe, Japan and the United States, and their influence on industrial innovation.

WWW sites 
More information about ecolabelling in a number of countries (Austria, Brazil, Canada, Croatia, Greece, Israel, 
Japan, Luxembourg, Norway, Spain, Sweden, Taiwan, the United Kingdom and the United States) can be found on 
the Internet home page of the Global Ecolabelling Network (GEN): http://www.interchg.ubc.ca/ecolabel/gen.htmI

Another site with ecolabelling information on Canada, Europe, France, Germany, Japan and the United States is: 
http://www.ns.doe.ca/g7

Further information on product-oriented environmental policy is published by the European Commission 
Environmental Programme: http://www.epe.be//epe/sourcebook/1.10.html

Module A: Ecodesign strategies
Module B: Optimization of the end-of-life system
Module C: Methods for life cycle assessment
Module D: Methods for life cycle costing 
Module E: Ecodesign workshops
Module F: Green marketing
Module G: The environmental problem 
Module H: Product-oriented environmental policy
Module I: Information providers and literature references

 

http://design.ntnu.no/fag/ecodesign/theory/moduler/moduleH.htm (17 de 17) [06/05/2003 10:32:18 p.m.]



Untitled Document

  

Module I 

 

 Information providers and literature references
I.1 Introduction

To support the user of this manual in his or her search for more specific information on ecodesign, this module 
contains references to knowledgeable institutes and literature. In this first section, more than 250 national and 
international addresses are listed. They belong to institutes that are familiar with ecodesign or cleaner production. 
The second section contains literature references, grouped according to specific themes.

 

I.2 Information providers

The following sets of information providers are included:
1. Some United Nations Environment Programme organizations,
2. International organizations;
3. O2 organizations; and
4. National organizations.

1. Some United Nations Environment Programme organizations

UNEP Industry and Environment Office 
39-43 quai André Citroën 
75739 Paris cedex 15 
France 
tel: +33 140 58 88 50 
fax: +33 140 58 88 74

UNEP Working Group on Biotechnology Industry 
Institute for Applied Environmental Economics 
Mr F. Schelleman, Grote Markstraat 24 
2511 BI Den Haag 
The Netherlands 
tel: +31 70 3464 422 
fax: +3170 3623 469

UNEP Headquarters 
PO Box 30552 
Nairobi 
Kenya 
tel: +254 2 230 800 
fax: +254 2 226 831

UNEP Working Group on Education 
Huisingh Environmental Consults 
Mr Donald Huisingh 
Oxfordlaan 25 
2314 EA Leiden 
The Netherlands 
tel: +31 715417258 
fax: +31 71541 7423

UNEP Working Group on Sustainable Product 
Development 
International Centre 
Dr J. C. van Weenen, 
Nieuwe Achtergracht 166 
1018 WV Amsterdam 
The Netherlands 
tel: +3120 525 6268 
tel: +3120 625 8843 
Cases, datbase network directory, research reports, 
newsletter e-mail: unep@unep.frw.uva.nl

UNEP Working Group on the Food Industry 
Technology Management Centre 
University of Queensland 
Mr Bob Pagan 
Brisbane 
QLD 4072 
Australia 
tel: +61 7 3365 1594 
fax: +617 3365 6977
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UNEP Regional Office for Africa 
Ms Maria de Amorim 
United Nations Avenue, Gigiri 
PO Box 30552 
Nairobi 
Kenya 
tel: +254 2 624 283 
fax: +254 2 623 928

UNEP Working Group on Leather Tanning 
British Leather Confederation 
Kings Park Road 
Moulton Park 
Northhampton NN3 61D 
United Kingdom 
tel: +44 604 494 131 
fax: +44 604 648 220

UNEP Regional Office for Europe 
15 Chemin des Anémones 
1219 Châtelaine 
Geneva 
Switzerland 
tel: +4122 979 9111 
fax: +4122 797 3420

UNEP Working Group on Metal Finishing 
Cleaner Production Australia 
Mr Darrell Reeve 
PO Box 978 
Eltham, Victoria 3095 
Australia 
tel: +613 94310730 
fax: +613 94312821

UNEP Regional Office for Latin America/Caribbean 
Mr Arsenio Rodrigues Mercado, 
Boulevard e los Virreyes No. 155 
Col. Lomas Virreyes 
PO Box 10793 
11000 Mexico D.P. Mexico 
tel: +52 5 202 7529 
fax: +52 5 202 0950

UNEP Working Group on Policy, Strategy & Instruments
International Institute for Industrial Environmental 
Economics
Lund University 
Mr Mikael Backman and Mr Thomas Lindqvist 
PO Box 196 
S-22100 Lund 
Sweden 
tel: +46 46 222 0200 
fax: +46 46 222 0210

UNEP RegionaI Office for North America 
UNDC Two Building Room 0803 
Two United Nations Plaza 
NY 100 17 New York 
United States 
tel: +1212 963 8138 
fax: +1212 963 7341 
e-mail: uneprana@un.org

UNEP Working Group on Pulp and Paper 
Technical Research Centre of Finland 
Mr A. Johansson 
PO Box 1601 
Fin 02044 VTT 
Finland 
tel: +358 9 4561 
fax: +358 9 460 493

UNEP Regional Office for West Asia 
Senior Environmental Affairs 
Mr Fouad Kanbour 
PO Box 10880 
Manama 
State of Bahrain 
tel: +973 276072 
fax: +973 276075 
e-mail: FKunrowa@batelco.com.bh

UNEP Working Group on Textile Environmental 
Management Centre 
Mr Prasad M. Modak 
105, Hanuman Industrial Estate 
G.D. Ambekar Road 
Wadala 
Mumbai (Bombay) 
400 031 India 
tel/fax: +9122 413 9125

2. International organizations

Asian and Pacific Centre for Transfer of Technology 
Economic and Social Commission for Asia and the 
Pacific 
Dr Y.Y. Kotelnikov 
Adj. Techn. Bhawan 
Off New Mehrauli Road 
PO Box 4575 
New Delhi 
India 
tel: +91 11685 6276 
fax: +91 11685 6274 
Member of the UNEP IE Cleaner Production Network

  

PREPARE/EUROENVIRON Secretariat 
Institute for Applied Environmental Economics 
Mr Marcel Crul 
Grote Markstraat 24 
2511 BH Den Haag 
The Netherlands 
tel: +3170 3464422 
fax: +3170 31623469 
(home tel: +3188 9543471)
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Global Network of Eco-Labellers 
Dr Arthur Weissman 
tel: +46 8 610 3000 or 813 3406 5010 
fax: +46 8 34 2010 or 813 3406 5190

UN Conference on Trade and Development (UNCTAD) 
Mr M. Arda 
Palais des Nations 
1211 Geneva 
Switzerland 
tel: +4122 907 5790 
fax: +4122 907 0047

The Greening of Industry Network 
University Twente 
Center for Studies of Science, Technology and Society 
Ms Ellis Brand 
TW RC D310 PO Box 217 
7500 AE Enschede 
The Netherlands 
tel: +3153 4894132 
fax: +3153 4894775 
e-mail: E.M.L.Brand@wmw.utwente.nl 
also:T.J.N.M.deBruijn@cstm.utwente.nl

United Nations 
Department for Policy and Sustainable Development 
(DPCSD) 
Ms Joke H. Waller-Hunter 
United Nations, Room DC2-2270 
New York, N.Y. 10017 
United States 
tel: +1212 963 0902 
fax: +1212 963 4260 
e-mail: waller-hunter@un.org

International Council of Societies of Industrial Design 
ICSID 
Ms K. Pohto 
Yrjonkatu 11 E 20 
00120 Helsinki 
Finland 
tel: +358 0 607 611 
fax: +358 0 607 875

United Nations Industrial Development Organization 
(UNIDO) Environment and Energy Branch 
Mr Ralph (Skip) Luken 
PO Box 300 
A-1400 Vienna 
Austria 
tel: +43 1211313352 
fax: +43 1211316803

International Institute for Sustainable Development 
161 Portage Ave. East 
6th Floor 
Winnipeg MB R3B OY4 
Canada 
tel: +1204 958 7700 
fax: +1204 958 7710

World Bank 
Asia Environment and Natural Resources Division 
Brown, Ms A. 
1818 H. Street NW, 20433NW 
Washington DC 
United States 
tel: +1202 458.7135 
fax: +1202 522 1664 
e-mail: abrowna@worldbank.org

Organization for Economic Cooperation and 
Development 
Environment Directorate, 
Technology and Environment Programme 
Mr C. Pesso 
2 Rue André Pascal 
75775 Paris Cedex 16 
France 
tel: +33 145 24 98 70 
fax: +33 145 24 78 76 
e-mail: carlo.pesso@oecd.org

World Business Council for sustainable Development 
(WBCSD) 
Jan-Olaf Willums 
160, Route de Florissant 
1231 Conches Geneve 
Switzerland 
tel: +4122 839 3100 
fax: +4122 839 3131

3. O2 organizations

O2 national organizations have been active in a number of since 1990. The aim of the organizations is to 
stimulate, inspire and inform professional designers and companies to integrate environmental concerns in their 
designs of products, graphics, fashion and architecture. This is done by organizing conferences, workshops, 
exhibitions and lectures in the field of ecodesign. The O2 Global Network is a worldwide network, open for 
anybody who is involved in ecological design. The medium of communication is mainly the internet electronic 
mailing system. The address of the WWW-site of the O2 Global Network is: 
http://www.wmin.ac.uk/media/O2/O2_Home.htmI
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O2 Global Network 
Mr Sytze Kalisvaart 
Tourslaan 39 
5627 KW Eindhoven 
The Netherlands 
tel: +3140 2428483 
e-mail: 02global@knoware.nl

O2 Japan 
Eco Design Forum 
Mr Fumi Masuda 
Open house 1-28-13 Hamamatsucho 
Minatoku 
Tokyo 105 
Japan 
tel: +813 3578 1458 
fax: +813 3578 1459 
e-mail:openhouse@ari.bekkoame.or.jp

O2 France 
Mr Thierry Kazazian 
31 Rue de la Folie/Méricourt 
75011 Paris 
France 
tel: +33 143 57 92 02 
fax: +33 143 57 94 02 
e-mail: 
73563.3371@compuserve.com

O2 New York 
Modern World Design 
Ms Wendy E. Brawer 
157 Ludlow Street/Floor 4 
10002 New York NY 
United States 
tel: +1212 674 1631 
fax: +1212 674 6206 
e-mail: WEBrawer@greenmap.com

4. National organizations 

Australia 

Australian Aluminium Council Inc. 
Executive Director David Coutts 
PO Box 3761 
ACT2603 Manuka 
tel: +616 295 7300 
fax: +616 295 7514 
Aluminium industry, environment and design 
Technical research officer: Mr Andrew Bull 
Admin. officer/sec.: Mrs Caroline Gill

National Key Centre for Design at RMIT 
Royal Melbourne Institute of Technology 
Professor Chris Ryan 
GPO Box 2476V 
3001 Melbourne 
tel: +613 9660 2362 
fax: +613 9639 3412 
Research, training and design in ecodesign, 
ecoredesign, LCA

Ecodesign Foundation Inc. 
University of Sidney Dr Tony Fry 
PO Box 369 
NSW2039 Rozelle 
tel: +612 9555 9412 
fax: +612 9555 9564 
Non-profit organization to support research, projects, 
publications, etc. on ecodesign 
e-mail: edf@oze-mail.com.au 
website: http://www.edfc.edu.au

Plastics and Chemical Industries Association Inc. 
(PACIA) 
Chris Bakers 
GPO Box 1610M 
VIC3001 Melbourne 
tel: +6103 6999 6299 
fax: +6103 9699 6717 
national association representing plastics and 
chemical industry

E-mail Ltd. Major Appliance Group 
Ian Lincoln 
175 Bonds Road 
NSW2210 Riverwood 
tel: +612 717 2111 
fax: +612 717 2149
Case: Environment improved refrigerator

Society for Responsible Design Inc. 
Kirsty Máté 
PO Box 73 
NSW2039 Rozelle 
tel: +6102 S64 0721 
fax: +6102 564 1611 
Seminars, lectures, presentations etc. on 
environment and sociallyresponsible design 
practices

Environment Protection Agency (EPA) 
Kay Abel 
40 Blackall Street 
ACT2600 Barton 
tel: +6106 274 1691 
fax: +6106 274 1640 
Federal Environment Agency supporting initiatives on 
ecodesign, CP and waste minimization

SOLARCH, School of Architecture University of 
New South Wales 
Dr Bill Lawson 
NSW2052 Sydney 
tel: +612 385 4801 
fax: +612 662 1378 
Research on environmental impact of building 
materials, energy content and LCA
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Austria

Bundesministerium für Umwelt, Jugend und Familie 
Abt I/2 
Andreas Tschulik 
Stubenbastei 5 
A-1010 Vienna 
tel: +43 151522 1650 
fax: +43 151522 7649 
Ministry for Environment

Institut für Verfahrenstechnik 
TU Graz 
Hans Schnitzer 
Inffeldgasse 25/11 
A-8010 Graz 
tel: +43 316 873 7467 
fax: +43 316 873 7469 
Activities PPEPARE

Department of Environmental Protection 
City of Graz 
Dr Karl Niederl Griesgasse 11 
A-8020 Graz 
tel: +43 316 872 4300 
fax: +43 316 872 4309 
Integrated Environmental Technology

Institute for Ecological Research in Economics 
Dr Christine Jasch 
Rechte Wienzeile 19/5 
A-1043 Vienna 
tel: +43 1587 2189 
fax: +43 1587 09 71 
EU project and manual on life cycle design

ETA Urnweltmangement und Technologiebewertung 
GmbH 
Dipl.-Ing. Manfred Mühlberger 
Rechte Wienzeile 19/6 
A-1043 Vienna 
tel: +43 1587 79 96 
fax: +43 1587 09 71 
Environment consulting, certification and validation 
LCA projects

Ökologie-institut 
Tristan Jorde 
Seidengasse 13 
A-1070 Vienna
tel: +43 15236105 0 
fax: +43 15235843 
Environmental load of materials and processes

Gruppe angepasste Technologie 
TU-Wien 
Lothar Rehse 
Wiedner Hauptstrasse 8-10 
A-1040 Vienna tel: +43 1588015892 fax: +43 15869154 
Sustainable product development consultancy in 
concept and planning of technology, culture

Technical University Vienna 
Institut für Allgemeine 
Maschinenlehre und Fördertechnik 
Professor Dr Bruno Grösel 
Getreidemarkt 9 
A-1060 Vienna 
tel: +43 158 8014862 
Courses on ecodesign

Institut für Konstruktionslehre 
E321/2 
TU-Wien 
Wolfgang Wimmer 
Getreidemarkt 
A-1060 Vienna 
tel: +43 1 588014859 
fax: +43 1 5865847 
Sustainable Product Development, courses in 
ecodesign

WIFI Österreich 
Heinz Mooss 
Wiedner Hauptstrasse 63 
A-1045 Vienna 
tel: +43 150105 3046 
fax: +43 150206 241 
Advisory board on the environment

Institut für Technologie und Warenwirtschaft, WU-Wien 
Sebastian Alber 
Augasse 2-6 
A- 1090 Vienna 
tel: +43 131386 4802 
fax: +43 131336 706 
Database IDEA

 

Belgium

EOS Environmental Consulting Group 
Ms Patrizia Lugo 
Rue de I'Amazone 61 
1060 Brussels 
tel: +32 2 5389452 
fax: +32 2 5389452 
Environmental products policy analysis and 
strategies in communication and design

Greentech Research sprl. 
Mr P. van Donkelaar 
Voye du Four 23 
B6887 Herbeumont 
tel: +32 61414 617 
fax: +32 61414 618 
'Green technology'
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Free University of Brussels 
VUB-Department of Human Ecology 
Professor Dr Luc Hens 
Laarbeeklaan 103 
1090 Brussels 
tel: +32 2 4774282 
fax: +32 2 4774964 
Human ecology, LCA, environment management

University of Antwerp (UFSIA) 
Center for Technology, Energy and Environment Research 
(STEM) 
Mr Chris Baert 
Kleine Kauwenberg 12 
2000 Antwerp 
tel: +32 3 220 4900 
fax: +32 3 220 4901 
Energy and water savings, waste prevention

Brazil 

Laboratorio Brasileire de Design Industrial 
(SENA/LBDI) 
Mr E. Barroso 
Rod. Admar Gonzaga 2765 
88034-001 Florianopolis SC 
tel: +55 4823 14234/82 
fax: +55 4823 45222 
Research and development of new products

National Cleaner Production Centre 
SENAI 
Mr. Carlos Nascimento 
Av. Assis Brasil 8450 
Cep. 91140-000 Porto Alegre-RS 
tel: +55 51 3478849/348787 
fax: +55 513400943 
e-mail: ncpc@nutecnet.com.br

Canada 

Canadian Standards Association 
Ahmad, Husseini P.Eng 
178 Rexdale Blvd. 
M9W1R3 
Toronto ON 
tel: +1416 747 2697 
fax: +1416 747 2473 
Canadian raw material database 
e-mail: husseina@csa.ca 
Mr Jim Dixon for standards development

University of Windsor's 
Environment Conscious Design and Manufacturing Research 
Group (ECDM) 
Professor Dr Michael Wang 
Windsor ON 
tel: +1519 283 4232 ext.2610 
fax: +1519 973 7062 
e-mail: wang5@server.uwindsor.ca 
DF Disassembly, DF Recycling, LCA

Sustainable Development Association (SDA) 
Jim Banks 
4560 Mariette 
H4B2G2 
Montreal QC 
tel: +1514 482 5033 
fax: +1514 482 6823 
Sustainable development network, green design, 
research centre 
e-mail: sda@g rndsn. login. gc. ca

Waste Prevention Division Environment Canada
Kevin Brady 
351 St Joseph Boulevard 12th floor 
K1AOH3 
Hull Quebec 
tel: +1819 953 1112 
fax: +1819 953 6881 
Canadian Raw Materials Database (CRMD) 
Product policy and life cycle management 
e-mail: kbrady@synapse.net

TerraChoice Environmental Services Inc. 
Tim Leah 
2197 Riverside Drive Suite 300 
K1H7X3 
Ottawa ON 
tel: +1613 247 1900 
fax: +1613 247 2228 
Ecologo product certification also: John Polak

Wayne B. Trusty 
The Athena Project 
112 Brock Street East 
Kogino 
Merrickville ON 
tel: +1613 269 3795 
fax: +1613 269 3796 
Software, environmental impact, LCA for building design

China

China National Cleaner Production Centre 
Dr. Duan Ning 
Anwai Beiyuan 
Beijing 100012 
tel: +86 10 64901533/4232255 ext. 233 
fax: + 86 10 64901S32/4232542 
e-mail: abj202@istic.sti.ac.cn

China National Forestry Machinery Corporation 
Guo Jìapìng 
Building 25, District 7, Hepingli 
Beijing 
tel: +86 10 6421414255 or 4226379 
fax: +86 10 64214142 
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China National Cleaner Production Centre 
Wenming Chen 
No. 8, Dayanyfang, Anwai 
Beijing 100012 
tel: +86 10 64232255 438 
fax: +86 10 64901532 
tel home: +86 10 4232255 362

 

Costa Rica 

Centro de Gestion Tecnologica 
Ms Marianella Feoli 
Apartado Postal 1082-2050 
San José 
tel: +506 2553233 
fax: +506 2334054 
also: Ms Adrieke de Kraker 
Co-ordinating promotion ecodesign methodology and 
concept 
e-mail: cegesti@sol.racsa.co.cr

Instituto Tecnológico de Costa Rica 
Escuela de Diseno Industrial 
Ms D.I. Olga Sanchez B. 
Apartado Postal (506) 1597050 
Cartago 
tel: +506 5525333 
fax: +506 5525348 
also: D.I. Sergio Rivas Courses on ecodesign

Czech Republic 

Czech Cleaner Production Center 
Mr Vladimir Dobes 
Politickych vesnu 13 
110 00 Prague I 
tel: +42 2 260 620 
fax: +42 2 260 639 
e-mail: czechcpc@scretchy. czech. net

 

Denmark 

DELTA Electronics Testing 
Kim Zachariassen 
Venlighedsvej 4 
DK-2970 Hoersholm 
tel: +45 42 86 77 22 
fax: +45 42 86 58 98 
Electronics data

Niels Peter Flint Design and Flints 
Niels Peter Flint 
Pilestraede 8B 
DK 1112 Copenhagen K 
tel: +45 3313 2328 
fax: +45 3313 2329 
e-mail: npfd@inet.uni-c.dk

dk-TEKNIK 
Anders Schmidt 
Gladsaxe Mollevej 15 
DK-2860 Soborg 
tel: +45 39 69 65 11 
fax: +45 39 69 60 02 
LCA, energy, ecolabel assessment 
also: Lisbeth Engel Hansen and Allan Astrup Jensen

RENDAN 
Sunited statesn Christinsen 
Gladsaxevej 376 
2860 Soborg 
tel: +45 39 66 12 00 
fax: +45 39 66 16 00 
Waste and recycling data

Institute for Product Development 
Dr Jesper Olesen 
DTU Building 423 
2800 Lyngby 
tel: +45 45932522 
fax: +45 45932529 
DFE, environmental QFD, development of 
environmental concepts

Technical University of Denmark 
Institute for Product Deveopment (IPU) 
Dr Michael Hauschild 
Building 424 
DK-2800 Lyngby 
tel: +45 45254664 
fax: +45 45935556 
EDIP-method for use of LCA in product development 
e-mail: mic@ipulec.pi.dtu.dk

Estonia 
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Tallinn Technical University 
Chemical Engineering Department 
Professor Rein Munter 
5 Ehitajate Street 
EE 0026 Tallinn 
tel: +372 2 532 115 
fax: +372 6 542 018 
fax: +372 2 532 446 
e-mail: rmunt@edu.ttu.ee 
Cleaner production, chemical engineering

 

Finland

Helsinki School of Economics and Business 
Administration
Department of Management 
Anna Kärnä 
PO Box 1210 
00101 Helsinki 
tel: +358 0 4313(8)647 
fax: +358 0 4313(8)648 
Environment management, extended producer 
responsibility 
e-mail: karna@hkkk.fi

VTT Manufacturing Technology 
Hannele Tonteri 
Kemistintie 3/PO Box 1704 
02044 VTT 
tel: +358 0 4566843 
fax: +358 0 4567010 
LCA applied to machine shop industry 
Cleaner Processes

Helsinki University of Technology 
Department of Machine Design 
Markku Kuuva 
Otakaari 4 
FIN-02150 Espoo 
tel: +358 0 4513541 
fax: +358 0 4513549 
DFE/DFR-projects and cases), Recycling Technology. 
Courses, seminars, consultation

 

France

ADEME Agence de I'Environnement et de la Maîtrise 
de I'Energie 
Yves Lambert 
27 Rue Louis Vicat 
75015 Paris 
tel: +33 147 65 20 00 
fax: +33 146 45 52 36 
Institute for energy management/environmental 
matters 
e-mail: vicatl@imaginet.fr

ENSAM/IME 
Institut Conception Mécanique et Environnement 
Savoie Technolac 
Rémi Blancon 
Box Postale 295 
73375 Le Bourget du lac 
tel: +33 4 79 25 36 63 
fax: +33 4 79 25 36 70 
Courses ecodesign 
e-mail: remi.blancon@chambery.ensam.fr

Bio Intelligence Service 
Eric Labouze 
106, Rue Monge 
75005 Paris 
tel: +33 142 17 44 02 
fax: +33 142 17 00 10 
Lifecycle analysis/environmental accounting

ENSCI 
Ecole Nationale Supérieure de Création Industrielle 
L. Bottura 
48 rue saint Sabin 
75011 Paris 
tel: +33 149 23 12 31 
fax: +33 149 23 12 03 
Courses ecodesign

Dàlt, Design à long terme 
François Jégou 
40 rue Clisson 
75013 Paris 
tel: +33 144 24 92 01 
fax: +33 144 24 92 01 
Ecodesign research, packaging consultant, education

ESAD 
Ecole Supérieure d'Art et de Design 
12 rue Libergier 
51100 Reims 
tel: +33 3 26 84 69 90 
fax: +33 3 26 77 75 33 
Courses ecodesign, product design
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Eco-Bilan 
M. Bensahel 
13 rue Buffon 
75005 Paris 
tel: +33 143 314141 
fax: +33 143 3144 00 
Private organization

Les 3 Suisses 
Rémy Souchon 
12 rue de la Centenaire BP69 
59963 Croix Cedex 
tel: +33 3 20 20 25 01 
fax: +33 3 20 20 23 10 
Mail order business 

Germany

FB Design 
Professor Günther Horntrich 
Ubierring 40 
D-50678 Köln 
tel: +49 22182753243 
fax: +49 221318822 
Ecodesign cases

Institut für Zukunftsstudien und Technologiebewertung 
(IZT) 
Institute for Future Studies and Technology Assessment 
Schopenhauerstr. 26 
14129 Berlin 
tel: +49 30 803088 0 
fax: +49 30 803088 88 
Ecodesign methods, tools, cases 
e-mail: 100726.2352@compuserve.com

Hochschule der Künste Berlin (HDK) 
FB Gestaltung 
Professor Werner Linder 
Strasse des 17 juni 118 
10623 Berlin 
tel: +49 30 31852026 
fax: +49 30 31852683 
Education, training/strategies Info database ecodesign 
projects

Technische Hochschule Darmstadt 
Sonderforschungsbereich 392 (SFB 392) 
Professor Dr-Ing H. Birkhofer 
Magdalenenstrasse 4 
64289 Darmstadt 
tel: +49 615116 2355 
fax: +49 6151 16 3355 
Ecodesign methods, tools, databases

Institut für Energie- und Umweltforschung 
IFEU Heidelberg GmbH 
Mario Schmidt 
Wilckenstrasse 3 
69120 Heidelberg 
tel: +49 622147670 
fax: +49 6221476719

Umweltbundesamt (UBA) 
Federal Environmental Agency 
Harald Neitzel 
PO Box 330022 
14191 Berlin 
tel: +49 30 23145 703 
fax: +49 30 23145 787 
Environmental labelling, general principles LCA, product-
related environmental protection

Ecodesign methods and databases, 
LCA software tools 
website: 
http://ourworld.compuserve.com:80/homepage/ifeu-
heidelberg 
also: Juergen Giegrich, Guido Reinhardt and Achim 
Schorb

Wuppertal Institute for Climate, Environment, Energy 
Ursula Tischner 
Doppersberg 19 
42103 Wuppertal 
tel: +49 202 2429 163 
fax: +49 202 2429 138 
Ecodesign methods, env.load 
also: Dr Christa Liedtke (LCA)/ Dr Ernst U. von 
Weizsacker, Director

Institut für Ökologische Wirtschaftsforschung (IÖW) 
Regionalbüro Baden-Württemberg 
F. Rubik 
Bergheimerstrasse 95 
D69115 Heidelberg 
tel: +49 6221 167954 
fax: +49 622127060 
Environment policy 
e-mail: mailbox@ioew.hd.eunet.de 
Fachhochschule KöIn (FH Köln)

Yellow Circle 
Professor Günther Horntrich 
Genterstr. 8 
D-50672 Köln 
tel: +49 221516309 
fax: +49 2215101195 
Design studies and concepts

Ghana
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Friends Of The Earth Ghana 
Mr D.F. Korsah-Brown and Theo Anderson 
PO Box 3794, Cable: Foeghana 
Accra 
tel: +233 21225963 
fax: +233 21227993

Natural Resources Management 
Department Environmental Protection Agency 
Dr E.F. Dwumfour 
PO Box M 326 
Accra 
tel: +233 21664697/8 or 780175 up to 79 
fax: +233 21662690 or 666828

Hong Kong 

Hong Kong Polytechnic University 
Industrial Design School of Design 
Ms Philine Bracht 
AG0579-Core A -G/F Hung Hom 
Kowloon 
tel: +852 27665461 
fax: +852 27745067 
e-mail:sdphilin@polyu.edu.hk

 

India 

IIT Indian Institute of Technology 
Delhi 
Industrial Design Programme 
G. V. Soumitri 
Hauz Khas 
110016 New Delhi 
tel: +91 11666979 (3110) 
fax: +91 116862037 
e-mail: soumitri@mech.iitd.ernet.in 
Ecodesign methods and cases

NEERI 
National Environment Engineering Research Institute 
Nehru Marg 
Nagpur 
440020 Maharashtra 
tel: +91712 223893 
fax: +91 712 222725 
Environment management and cleaner production 
technologies

India National Cleaner Production Centre 
Mr. S.P. Chandak 
5-6 Institutional Area 
Lodi Road 
New Delhi 110 003 
tel: +91114611243 
fax: + 91114615002

National Productivity Council 
Environmental Division 
Dr A. K. Saxena 
Lodi Road 
110003 New Delhi 
tel: +91 114611243 
fax: +91114615002 
Industrial pollution prevention and control

National Cleaner Production Centre 
S.P. Chandak 
Lodi Road 
110003 New Delhi 
tel: +91 114625013 
fax: +91 114625013 
Cleaner production

 

Ireland 

CTC - Clean Technology Centre 
Cork RTC 
Mr N. Duffy 
Rossa Avenue 
Bishopstown 
Cork City 
tel: +353 21344864 
fax: +353 21344865 
e-mail: cleantechnology@cleansun.rtccork.ie 
Cleaner production/technology, Environmental 
Management Systems, LCA

 

Italy 
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Agenzia Nazionale Per L'Ambiente 
Raffaele Scialdoni 
Via Vitaliano Brancati 48 
00144 Roma 
tel: +39 6 50072077 
fax: +39 6 50072048 
Official body dealing with environment topics

Istituto Italiano Imballaggio 
Dott. Marco Sachet 
Via Cosimo Del Fante 10 
20122 Milano 
tel: +39 2 58319624 
fax: +39 2 58319677 
Developed LCA software programme GreenPack

Architettura and Natura 
Via Stradella 13 
20129 Milano 
tel: +39 2 29523777 
fax: +39 2 2047489 
Cultural association: research, ecodesign methods and 
tools

Istituto Nazionale Bioarchitettura 
via Streiter 7 
39100 Bolzano 
tel: +39 471973097 
fax: +39 471973073 
Ecodesign methods and tools

Dipartimento di Chimica e Chimica Industriale 
Università di Genova 
Umberto Bianchi 
Corso Europa 10 
16132 Genova 
tel: +39 10 3538561 
fax: +39 10 3538323 
Research on materials

Istituto Per I'Ambiente (IPA) 
Marcello Pieroni 
Via Emanueli 15 
2010 Milano 
tel: +39 2 661301 
fax: +39 2 66102201 
LCA and databases, materials and post-consumer 
recovery and disposal

Domus Academy 
Frida Doveil 
Palazzo C2 - Strada 2 
20094 Assago 
Milano 
tel: +39 2 8244010 
fax: +39 2 8257496 
Sustainable scenarios, ecodesign cases 
Policy education and training

Istituto Uomo-Ambiente 
via Daverio 7 
20129 Milano 
tel: +39 2 7380596 
fax: +39 2 70107315 
Ecodesign methods and tools

ENEA 
Cre Casacca 
Fausta Finzi 
via Auguillarese 301 
00060 Roma 
tel: +39 6 3048(1)4832 
fax: +39 6 3048(1)4270 
Amb Anvas

Plastic Consult 
Diana Castiglione 
Via Carducci 32 
20123 Milano 
tel: +39 2 86454510 
fax: +39 2 72021574 
Research on materials and technologies

FARE (Fiat Auto Recycling) 
Fisia 
M. Fieschi 
ia Acqui 86 
10090 Rivoli (TO) 
tel: +39 119513911 
fax: +39 119596680 
Specialized in metal processing industry, LCA

Studio di Architettura Serena 
Omodeo-Salé 
Via Stradella 13 
20129 Milano 
tel: +39 2 29408596 
fax: +39 2 2047489 
Sustainable architecture

Istituto Ambiente-Italia 
Duccio Bianchi/Maria Berrini 
Via Poerio 39 
20129 Milano 
tel: +39 2 29406175 ,
fax: +39 2 29406213 
Environmental load, materials and processes, policy

Unita' di Ricerca Progetto Prodotto Ambiente (URPPA) 
Dipatimento di Disegno Industriale e Tecnoligia 
dell'Architettura (DITEC) 
Politecnico de Milano 
Professor Ezio Manzini and Carlo Vezzoli 
Via Bonardi 3 
20133 Milano 
tel: +39 2 23995124 
fax: +39 2 23995124 
e-mail: manzini@cdc8g5.cdc.polimi.it 
Design, research on life cycle design, DFSustainability, 
DF Services, LCA

Japan 
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Japan Environmental Association 
Mr Shigeyuki Hashizume 
1-5-8 Toranomon Mirato-Im 
105 Tokyo 
tel: +813 3508 2651 
fax: +813 3508 2570 
Ecomark programme, environmental education, Green 
Purchasing Network

National Institute for Resources and Environment 
NIRE 
Atsushi Inaba 
Onogawa 16-3 Tsukuba 
305 Ibaraki 
tel: +81298 58 8430 
fax: +81298 58 8430 
e-mail: inaba@nire.go.jp 
LCA studies, cases: refrigerator and energy 
technologies

JEMAI 
Japan Environmental Management Association for Industry 
S. Suda 
Hirokohoji NDK Bldg Ueno 1-17-6 
Taitoh-ku 110 Tokyo 
tel: +813 3832 7085 
fax: +813 3832 2774 
Co-ordinates Japanese LCA database

Tokyo University 
Institute of Industrial Science 
Professor Dr Ryoichi Yamamoto 
7-22-3 Roppongi Minalo-ku 
106 Tokyo Japan 
tel: +81-3 3102 6233 
fax: +813 34012629 
e-mail: yamamoto@ ..... 
research project on environmental products, eco-
materials

Kenya 

The Environment Liaison Centre International (ELCI)
Dr R. Senanayake 
P.0 Box 72461 
Nairobi 
tel: +254 2 562015/22 
fax: +254 2 562175 
Network for certification of sustainable products

 

Korea, Republic of 

Eco Management Consulting Co. 
KAIST's Cooperated Research District 
Rm 7422 
Jungman Chung 
207-43 Chungryangri-Dong 
Dongdaemoon-Ku 
130010 Seoul 
tel: +82 2 963 1444 
fax: +82 2 963 1445 
e-mail: Ecomgtco@chollian.dacom.co.kr

Korean Management Association Consultants 
Gill-Taik Gong 
FKI Bldg.28, 1 Yoido-Dong 
Yeongdeungpo-Gu 
Seoul 
tel: +82 2 784 8.855 
fax: +82 2 784 6507 
Education and training for green product development

Green Technology and Planning Department 
C. H. Cho 
1 Hyangjeong-dong Hungduk-gu 
Cheongju 
361480 Seoul 
tel: +82 431270 2470 
fax: +82 431270 4864 
Environmental load of materials and processes

Laboratory of Greening Business, 
Dep. of Business Administration 
Hankuk Aviation University 
Professor Gun-Ho Cha PhD 
200-1 Hwajun-dong Koyang-city 
Kyungki-do 
Seoul 
tel: +82 2 300 0092 
fax: +82 2 3158 5769 
e-mail: Khcha@nic.hangkong.ac.kr 
Ecodesign methods, tools and databases
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Korea Advanced Institute of Science and Technology 
Environmental Systems Research Lab 
Professor Ja-Kong Koo PhD 
373-1 Kusung-dong Yusung-ku 
305701 Taejon 
tel: +82 42 869 3616 
fax: +82 42 867 0462 
e-mail: jkkoo@sorak.kaist.ac.kr 
Ecodesign cases

 

Malta 

Cleaner Technology Centre Malta 
University Services 
Anton Pizzuto M.Sc 
University Campus MSD 06 Msida 
tel: +356 343572 
fax: +356 344879

 

Mexico 

The Autonomous Institute for Environmental Research 
Mr L. M. Guerra Garduno 
Gladiolas 56 Col. Cludad Jardin 
04370 Mexico DF 
tel: +52 3 689 6885/0473 
fax: +52 3 689 5972 
Pollution prevention

Mexican Confederation of Industrial Chambers España 
Dr Francisco Antonio Fernandez 
Manuel Ma. Contreras 133 
2o piso, Colonia Cuauhtemoc 
CP 06500 Mexico DF 
tel: +52 5 566 68 51 
fax: +52 5 566 68 51 
Environmental information and training 

Centro Mexicano Para La Produccion 
Mas Limpia 
Ms. Susana Hurtado-Baker 
Av. Politécnico Nacional 
s/n Edificio 9 de Laboratorios 
Pesados Unidad Profesional 'Adolfo López Mateos' 
Zacatenco 07738, México, D.F. 
tel: +52 5 729 6201 
fax: +52 5 729 6202 
e-mail: cmpl@vrYlredipn.ipn.mx

 

New Zealand 

Unitec Institute of Technology 
Faculty of Technology and Environment 
Dr John Buckeridge 
Carrington Road 
Private Bag 92025 
Auckland 
tel: +6 498494180 
fax: +64 9 815 4326 
e-mail: jseadon@unitec.ac.nz 
Hazardous substances, industrial processes, waste 
minimization

 

The Netherlands
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CML 
Centre of Environmental Science, 
Leiden University 
E. Philips 
PO Box 9518 
2300 RA Leiden 
LCA development and support

Ministry of Housing Spatial Planning and the Environment 
Directorate-General for Environmental Protection 
Mr H. Strietman 
PO Box 30945, IPC 650 
2500 GX The Hague 
tel: +31 70 339 4228/4099 
fax: +31 70 339 1293 
Product-orientated environmental policy

Delft University of Technology 
Faculty of Industrial Design Engineering 
Section for Environmental Product Development 
Professor J. C. Brezet 
Jaffalaan 9 
2628 BX Delft 
tel: +31 15 278 2738 
fax: +31 15 278 2956 
Ecodesign courses, research and consultancy, 
IDEmat

Netherlands Energy Research Foundation 
Mr Braam 
PO Box 1 
1755 ZG Petten 
tel: +3122 456 4949 
fax: +3122 456 4480 
also: Mr Dolf Gielen

Delft University of Technology 
Section Technology Assessment 
Professor J. Vergragt 
De Vries van Heijstplantsoen 2 
2628 RZ Delft 
tel: +31 15 278 3352 
fax: +31 15 278 3177 
e-mail: philip.vergragt@wtm.tudelft.nl 
System innovation

PRe 
M.I.Goedkoop 
Bergstraat 6 
3811 NH Amersfoort 
tel: +3133 4611046 
fax: +3133 465 2853 
Simapro development and support, ecodesign and LCA 
consultancy

EDC European Design Centre b.v. 
Mrs Anne-Marie Bor 
PO Box 6279 
5600 HG Eindhoven 
tel: +3140 246 6350 
fax: +3140 246 6350 
Ecodesign support, methods and courses

Stichting Milieukeur 
Ms H. G. M. Giezeman 
Eisenhowerlaan 150 
2517 KP Den Haag 
tel: +31 70 358 6300 
fax: +31 70 350 2517 
Dutch Ecolabel Foundation

Innovation Centre Network of the Netherlands 
Mr R. Hartman and Ms H. Böttcher 
PO Box 18408 
1000 GK Amsterdam 
tel: +3120 620 7081 
fax: +3120 620 7839 
Ecodesign consultancy for Dutch SMEs

TME 
J.Krozer 
Grote Marktstraat 24 
2511 BI The Hague 
tel: +31 70 346 4422 
fax: +3170 362 3469 
Life cycle costing, PREPARE network, Life Cycle 
Assessment, 'Green' markets

IVAM Environmental Research 
Mr J.G.M. Kortman 
PO Box 18180 
1001 ZB Amsterdam 
tel: +3120 525 6209 
fax: +3120 525 6272 
e-mail: j.kortman@ivambv.uva.nl 
Ecodesign support and tools

TNO Industrie 
Mr T. 1. J. van der Horst 
PO Box 5073 
2600 GB Delft 
tel: +31 15 260 8797 
fax: +31 15 260 8756 
Ecodesign specialist, product development, LCA, LCC, 
recycling, new ecodesign concepts

KIEM product development support 
Mr S.P. Haffmans 
Leliegracht 19 
1016 GR Amsterdam 
tel: +3120 638 5678 
fax: +3120 638 4905 
Ecodesign consultancy and bioplastics

 

Norway 
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GRIP Center 
Martin Standley 
PO Box 8100 Dep 
0032 Oslo 
tel: +47 22 573600 
fax: +47 22 688753 
Eco-effective market orientedenvironmental 
leadership

Norwegian University of Science and Technology 
Department of Machine Design and Materials Technology
Professor Sigurd Stoeren 
N-7034 Trondheim 
tel: +47 7359 3768 
Norwegian University of Science and Technology 
Department of Product Design Engineering 
Professor Per Boelskifte 
N-7034 Trondheim 
tel: +47 7359 0100

Ministry of Environment 
Section for Industrial and Chemical Pollution 
Department for Water, Waste Management and 
Industry 
Bente Næss 
PO Box 8013 Dep 
N-0030 Oslo 
tel: +47 22 24 58 45 
fax: +47 22 24 95 63

Oestfold Research Foundation 
Elin Okstad 
PO Box 276 
1601 FR.stad 
tel: +47 6935 1100 
fax: +47 6934 2494 
Environmental load of materials and processes, ecodesign 
methods and cases

Peru

Centro Panamericano de Ingeniería 
Sanitaria y Ciencias del Ambiente 
CEPIS 
Sergio Caporali 
Casilla Postal 4337 
100 Lima 
tel: +51 14378289

 

Philippines 

Clean Technology and Environmental Management 
US-Asia Environmental Partnership 
Mrs. Conchita Silva 
12/F Sagittarius Building HV dela 
Costa Street 
1227 Salcedo Village, Makati City 
tel: +63 2 816 6576 
fax: +63 2 818 6470 
e-mail: asiaCTEM@muzcom.com 
Education and training

University of San Carlos 
Technological Center 
ME/IE Department 
E.A. Carcasona PhD 
Talamban 
6000 Cebu City 
tel: +63 32 3461128 
fax: +63 32 3460 351 
e-mail: mep@mangga.usc.edu.ph 
Ecodesign cases

Poland 

Economic University of Wroclaw 
Regional Economics and Tourism 
Chair of Spatial Management 
Professor Krzysztof R. Mazurski 
ul. Nowowiejska 3 
PL 58 500 Jelenia Gora 
tel: +48 75 260 51 
fax: +48 75 257 50 
e-mail: Kr_Mazur@Keii.ae.jgora.pl 
Environmental management, protection

 

Portugal
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Instituto Nacional das Tecnologias Ambientais (INETI) 
Ms Constança Peneda 
Estrada do Paço do Lumiar 
1699 Lisboa Codex 
tel: +35117165141 
fax: +35117160901 
cleaner production, ecodesign, LCA, EMAS 
e-mail: mcpeneda@deea.ineti.pt 
also: Mr Rui Frazao 
e-mail: rFrazao@deea.ineti.pt 
and Mr Joao Silva 
e-mail: jjSilva@deea.ineti.pt

 

Slovakia 

Power Equipment Research Institute 
Jan Murani 
ul.sv. Michala 4 
93401 Levice 
tel: +42 813 313672 
fax: +42 813 313663

Slovak Cleaner Production Centre 
Professor Anton Blazej 
Pionierska 15 
83102 Bratislava 
tel: +42 7 259 015 
fax: +42 7 259 015 
e-mail: NCPC@kchbi.chtf.stube.sk

Spain 

Associacio D'Enginyers Industrials de Catalunya 
Subcomissio d'ACV/ Biblioteca 
Sr Joan de Ferrater 
Via Laietana 39 
08003 Barcelona 
tel: +34 3 3192306 
fax: +34 3 3100681 
LCA

Spanish Association for Standardization and Certification
AENOR 
Mr J. L. Fernandez de la Hoz 
28010 Madrid 
tel: +34 14326004 
fax: +34 1 13103172 
Ecolabelling, certification of EMS, standardization in EMS

Centre for Cleaner Production Initiatives 
Victor Macia 
Travessera de Gracia 56, 4a planta 
08006 Barcelona 
tel: +34 3 414 70 90 
fax: +34 3 414 45 82 
e-mail: prodneta@cipn.es

Universitat Autonoma de Barcelona 
Department d'Enginyeria Quimica 
Professor Dr Joan Rieradevall 
08193 Bellaterra 
tel: +34 3 5811702 
fax: +34 3 5812920 
Education and research

Ministry of Industry and Energy 
Industrial Technological Development Centre 
Mr Luis E. San Jose 
Po de la Castellana 141 
28046 Madrid 
tel: +34 15815500 
fax: +34 15815576/5584 
Industrial and technological environmental 
programme, cleaner processes and products

Universidad del Pais Vasco Escuela 
U. de Ingeniera 
Department of Ingeniera Quimica y del Medio Ambiente
Professor Jose M. Merino 
c/ Nieves Cano 12 
01006 Vitoria 
tel: +34 45 141344 
fax: +34 45 139 249 
Environmental engineering

Seccio de Qualificacio Ecologica 
Departament de Medi Ambient 
Generalitat de Catalunya 
Sr Salvador Samitier 
Diagonal 523-525 
08029 Barcelona 
tel: +34 3 4193085 
fax: +34 3 4197630 
Ecolabelling

Universitat Rovira i Virgili (URV) 
Chemical Engineering Department 
Professor Dr Francesco Castells 
Carretera de Salou s/n 
43006 Tarragona 
tel: +34 77 559644 
el: +34 77 559621 
Education and research, environmental engineering, LCA

Sweden 
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(I)SIS Eco-labelling 
Ragnar Unge 
Box 6455 
11382 Stockholm 
tel: +46 8 6103000 
fax: +46 8 342010

Royal Institute of Technology, KTH 
Department of Machine Design/Engineering Design 
Professor Jan-Gunnar Persson 
S-10044 Stockholm 
tel: +46 8 790 6000 
fax: +46 8 106164 
Research and undergraduate course on DFR 
The Swedish EMAS Council 
Sven-Olof Ryding 
PO Box 70396 
S-10724 Stockholm 
tel: +46 8 706 6264 
fax: +46 8 700 6201

Linkôping University of Technology 
Dept. of Mechanical Engineering 
Mr Jorgen Nilsson 
S-58183 Linkôping 
tel: +46 1328 2447 
fax: +46 1328 2798 
e-mail: jorni@IKP.LiU.SE 
Research on DF Recycling and disassembly systems

Swedish Environmental Research Institute IVL 
Lars-Gunnar Lindfors 
PO Box 21060 
10031 Stockholm 
tel: +46 8 729 1500 
fax: +46 8 318 516

Switzerland 

Betriebswissenschaftliches Institut der ETH Zürich 
Professor Dr R. Züst 
Zürichbergstr. 18 
8028 Zürich 
tel: +41 1632 05 50 
fax: +411632 10 45 
Ecodesign projects, eco-performance, IS014000 
also: Dipl. Ing. G. Caduff 
e-mail: zuest@bwi.bepr.etkz.ch

Gruppe Energie-Stoffe-Umwelt 
Institut für Energietechnik 
Patrick Hofstetter 
ETH Zentrum UNL 
8092 Zürich 
tel: +41 1632 4978 
fax: +41 1632 1283 
LCA methodolgy and databases

Eidgenössische Materialprüfungsund 
Forschungsanstalt
EMPA 
Dr I. Fecker 
Lerchenfeldstrasse 5 
9014 St. Gallen SG 
tel: +4171274 74 74 
fax: +4171274 74 99 
Environment load of materials 
also: P. W. Gilgen

Landis and Gyr Technology Innovation AG 
Dr Jilrgen R. Baumann 
Grafenauweg 10 
6301 Zug 
tel: +4141724 27 70 
fax: +4141 724 43 31 
Design rules, training and coaching, hazardous materials in 
electronics, recycling 
e-mail: Juergen. Baumann@ Zug.CH.LandisGyr.com

Federal Office of the Environment, Forest and 
Landscape
BUWAL, Section of Environmentallyhazardous 
Products
Hallwylstrasse 4 
3003 Bern 
tel: +4131322 93 64 
fax: +4131324 79 78 
Environmental load of materials

Lifecycle Engineering 
Dr Poeffel Klaus 
Hofmatt 84 
6330 Hagendorn 
tel: +4141780 82 38 
tel: +4141780 82 38 
Ecodesign methods, tools and databases

Gresch Partners 
PD. Dr P. Gresch 
Lättenstrasse 25 
5436 Würenlos 
tel: +4156 430 90 88 
fax: +4156 430 90 89 
Environment policy

Technische Chemie 
Professor Konrad Hungerbuhler 
ETH Zentrum UNK C3 
8092 Zürich 
tel: +41 1632 60 98 
fax: +41 1632 10 53 
Environmental load of materials 
also: Dr Ulrich Meyer

Taiwan
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China External Trade Development Council 
Design Promotion Centre 
Mr Paul Y. J. Cheng 
333 Keelung Road, Soc 1 
110 Taipei 
tel: +886 2 725 5200 
fax: +886 2 757 6653 
Design for changing environmental awareness 
also: Mr Hanson Tseng, Manager of Packaging 
Design Section

 

Tanzania

Cleaner Production Centre of Tanzania 
Professor C. L. C. Migiro 
PO Box 23235 
Dar es Salaam 
tel: +255 51688147/68979/68105 
fax: +255 5168147 
e-mail: cmigiro@unidar.gn.apc.org

 

Thailand

Chulalongkorn University 
Institute of Environmental Research 
Professor Dr Surin Setamanit 
10330 Bangkok 
tel: +66 2 2188123 
fax: +66 2 2525929

Thailand Environment Institute (TEI) 
Dr Dhira Phantumvanit 
210 Sukumvit 64 Bangchak Refinery 
Building 4 Prakanong 
10260 Bangkok 
tel: +66 2 33100471 
fax: +66 23324873 
Environmental management, energy conservation

Tunisia 

Centre de Production Plus Propre 
Mr. Rachid Nafti 
Colisée SAULA 
2éme Etage-Escalier D 
2092 El Manar II 
Tunis t
el: +216 
fax: + 216 1870 766

Centre de Production Plus Propre (CP3) 
Mr R. Nafti
75 Avenue Mohamed V 
1002 Tunis-Belvédère 
tel: +216 1788244 
fax: +216 1787245 
Cleaner production

Turkey 

Bogazici University 
Faculty of Engineering 
Professor Kriton Curi 
80813 Bebek Istanbul IR 
tel: +90 212 263 1540 
fax: +90 216 347 7920 
e-mail: curi@boun.edu.tr 
Waste minimization; recycling and cleaner 
production
also for: Turkish National Committee on Solid 
Wastes

 

United Kingdom
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The Centre for Sustainable Design 
Faculty of Design/Survey Institute 
Martin Charter 
Faulkner Road 
Farnham 
Surrey GU9 7DS 
tel: +44 1252 732 229 
fax: +44 1252 732 274 
also: Anne Chick 
Events, information services, training, consultancy, 
research

The Planning Exchange 
Tontine House 
Martin Houghton 
8 Gordon Street 
Glasgow G1 3PL 
tel: +44 141248 8541 
fax: +44 141248 8277 
Information bureau, ecoefficiency

DEEDS Project Team 
The CIM Institute 
Cranfield University 
Tim McAloone 
Cranfield 
Bedford MK43 0AL 
tel: +44 1234 754 073 
fax: +44 1234 750 852 
Research on implementing ecodesign in industry

Scottish Ecological Design Association (SEDA) 
Sebastian Tombs 
c/o Royal Incorporation of Architects in Scotland (RIAS) 
15 Rutland Square 
Edinburgh EH1 2BE 
tel: +44 131229 7545 
fax: +44 131228 2188 
Seminars and events

Ecobalance UK* 
Old Bank House 
Dr Neil Kirkpatrick 
1 High Street 
Arundel 
West-Sussex BN18 9AD 
United Kingdom 
tel: +44 1903 884 663 
fax: +44 1903 882 045 
Environment load of materials and processes 
*member of the Ecobalance group

Scottish Natural Heritage (SNH) 
David J. E. Downie 
Battleby Centre, Redgorton 
Perth PH1 3EW 
tel: +44 1738 627 921 
fax: +44 131446 2212 
e-mail: battlebt.centre@perth.almac.co.uk

Friends of the Earth Scotland 
George Baxter 
72 Newhaven Road 
Edinburgh EH65QG 
tel: +44 131554 9977 
fax: +44 1131554 8656 
Research, campaigning and education

SustainAbility 
The People's Hall 
John Elkington 
91-97 Freston Road 
London W1 1 4BD 
tel: +44 171243 1277 
fax: +44 171243 0364 
Environment policy, strategy and management 
UK Ecolabelling Board 
Cara Cooper 
7th floor Eastbury House 
30-34 Albert Embankment 
London 
tel: +44 171820 1199 
fax: +44 171820 1104 Ecolabelling

United States 

Auburn University 
Department of Industrial Design 
Bret Smith 
OD Smith Hall 
Auburn AL36849 
tel: +1205 844 2372 
fax: +1334 844 2367 
e-mail: smithbh@mail. auburn. cdu

Modern World Design 
Wendy E. Brower 
157 Ludlow St/4th floor 
NY 10002 New York 
tel: +1212 674 1631 
fax: +1212 674 6206 
e-mail: WEBrawer@greenmap.com 
homepage: http://www.interport.net/-wbrawer/ web.html
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Battelle Institute 
Strategic Environmental Management Group 
Zero Discharge Institute 
Bruce Vigon 
505 King Avenue 
Columbus OH43201 
tel: +1614 4244463 
fax: +1614 4243321 
e-mail:vigonb@battelle.org LCA data, inventory and 
manufacturing processes

Rocky Mountain Institute 
Amory Lovins 
1739 Snowmass Creek Road 
Snowmass, Colorado 81654-9199 
tel: +1970 927 3851 
fax: +1970 927 3420 
homepage: http://www.rmi.org 
e-mail: ablovins@rmi.org 
Energy, water, transport and other efficiency

Carnegie Mellon University 
Ms N. Conway-Schempf 
Schenley Park, Room 224 
Pittsburgh PA, 15213-3890 
tel: +1412 2682299 
fax: +1412 2686837 
Environmentally-conscious engineering, product and 
process design

Roy F. Weston Inc. 
James Fava 
One Waseton Way MS GIS 
West Chester PA19380 
tel: +1610 7013636 
fax: +1610 7013651 
e-mail: favaj@wcpost2. rfweston. com 
LCA methods, ISO 14000, DFE, strategic management and 
sustainability

Environmental Protection Agency US 
Mary McKiel 
401 M Street SW/OPPT 7409 
Washington DC 20460 
tel: +1202 260 3584 
fax: +1202 260 0178 IS014000

Scientific Certification Systems 
Park Plaza Building 
Stanley Rhodes 
1939 Harrison Street/Suite 400 
Oakland CA94612 
tel: +1510 832 1415 
fax: +1510 832 0359 
website: http://www.scs1.com

Grand Valley State University 
Padnos School of Engineering 
Professor Plotkowski PhD 
301 W Fulton Street 
Grand Rapids MI 49504 6445 
tel: +1616 7716750 
fax: +1616 7716642 
Design for recycling, curriculum design competition 
also: Professor Fleischmann PhD

Tufts University 
Gordon Institute 
Dr Edward N. Aqua 
4 Colby Street 
Medford MA 02155 
tel: +1617 627 3111 
fax: +1617 627 3180 
e-mail: enaqua@infonet. tufts. edu 
Cleaner production, natural resources, LCA, design

Institute of Local Self-Reliance 
2425 18th Street NW 
Washington DC20009-2096 
tel: +1202 232 4108 
fax: +1202 332.0463 
e-mail: ilrs@igc. apc. org 
Scrap-based manufacturing and education

University of Michigan 
National Pollution Prevention Center 
Building 430 E 
Mr G. Keoleian PhD 
Ann Arbor MI 48109-1115 
tel: +1313 764 1412 
fax: +1313 936 2195 
Cleaner products research life cycle design, manual 
e-mail: gregak@umich.edu

Inform Inc. 
Joanna Underwood 
120 Wall Street 16th Floor 
NY 10005 New York 
tel: +1212 3612400 
fax: +1212 3612412 
e-mail: inform@igc. apc. org 
Research on toxics in products, LCA, source 
reduction

University of Tennessee Knoxville 
Center for Clean Products and Clean Technologies 
Mr G. Davis 
327 South Stadium Hall 
Knoxville 
Tennessee 37996-0710 
tel: +1423 9748979 
fax: +1423 9741838 
Cleaner products and technologies, life cycle design 
e-mail : gadavis@utk.edu
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Massachusetts Institute of Technology 
Technology, Business and Environment Program 
Professor Dr J. R. Ehrenfeld 
E40-241 
Cambridge MA02139 
tel: +1617 2530902 
fax: +1617 2537140 
Design for recycling, environmental product policy, 
LCA

University of Wisconsin-Madison 
Engineering and Professional Development 
Pat Eagan 
432 N. Lake Street 
Madison W153706 
tel: +1608 263 7429 
fax: +1608 263 3160 
Education, DFE tool and application research

Vietnam 

Hanoi University of Technology 
Centre for Environmental Science and Technology 
(CEST)
Professor Dinh Van Sam PhD 
1 Dai Co Viet Str. 
Hanoi 
tel: +84 4 8 691466
fax: +84 4 8 693 551 
e-mail: sam@cest.edu.vn 
Cleaner production

 

Zambia

Environmental Council of Zambia 
Waste Management Unit 
Mr Patson Zulu 
Sodola House 
Napundwe Road 
PO Box 35131 
Lunited stateska 
tel: +260 1224009 
fax: +260 1223123 
e-mail: necz@zamnet.zm

 

Zimbabwe 

Cleaner Production Centre of Zimbabwe 
Mr Lewin Mombemuriwo 
Box BW 294 
Borrowdale, Harare 
tel: +263 4 885093 
fax: +263 4 884777 
Management consultancy, technical services, know-how 
and training
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Tokyo
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Amezquita, T., R. Hammond and B. Bras (1995). Characterizing the Remanufacturability of Engineering Systems, 
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General Electric Plastics (1992). Design for Recycling, Bergen op Zoom, The Netherlands
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Alting, L. (1993). Life-Cycle design of products: A new opportunity for manufacturing enterprises, Institute of 
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Lindeijer et al. (1993). An environmental indicator for emissions, Centre for Energy Conservation and 
Environmental Technology (CE) and, the Interdisciplinary Department of Environmental Sciences (IDES) of the 
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Programme/industry and Environment, ISBN 92-807-1546-1

WWW-sites on LCA:

The home page of Steve Young, Canada: http://www.io.org/-Ica

RMIT, Melbourne: http://www.cfd.rmit.edu.au

EPA: http://www.epa.gov.
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Turner, K., D. Pearce and 1. Bateman (1994). Environmental Economics; An Elementary Introduction, Harvester 
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EPA (1993). Status Report on the Use of Environmental Labels Worldwide, EPA/742-R-9-93-001, U.S. 
Environmental Protection Agency, Office of Pollution Prevention and Toxics, Washington

Füssler, C. (1995). Eco-efficiency: A cure to marketing myopia, DOW Europe

Kotler, P.. (1988). Marketing Management: Analysis, Planning Implementation and Control, 6th ed., Prentice-Hall, 
New Jersey

MacDonald, M.H.B. (1992). Ten Barriers to Marketing Planning, The Journal of Business and Industrial Marketing, 
Vol. 7, Nr. 1
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Books, Illinois, United States, ISBN 0-9442-32SO-5
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Polonsky, M.J. (1995). An Introduction to Green Marketing, Department of Management, University of Newcastle, 
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Cliffs, NY
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Brown, L., C. Flavin and H.F. French (1995). State of the World 1995; a Worldwatch Institute report on progress 
towards a sustainable society, Earthscan Publications Ltd., London

European Environment Agency (1995). Europe's Environment: the Dobris assessment, ISBN 92-826-5409-5

Ponting, C. (1991). A green history of the world, Penguin, ISBN 90-5093-158-8
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Seager, J. (1995). The State of the World Atlas, Penguin, ISBN 0140513337
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Protection Agency, Washington
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Rydén, E. and 1. Strahl (eds.) (1995). Proceedings of the Green Goods conference on product-based 
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The US Federal Trade Commission's Guide for the Use of Environmental Marketing Claims

VROM (1994). Proceedings of the International workshop on Product Oriented Environmental Policy (September 
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Den Haag

Wallace, D. (1995). Environmental policy and industrial innovation; Strategies in Europe, the UNITED STATES 
and Japan, Royal Institute of International Affairs, Earthscan Publications Ltd,, London, ISBN 1-85383-288-x
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Module C: Methods for life cycle assessment
Module D: Methods for life cycle costing 
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Module F: Green marketing
Module G: The environmental problem 
Module H: Product-oriented environmental policy
Module I: Information providers and literature references

 

http://design.ntnu.no/fag/ecodesign/theory/moduler/moduleI.htm (29 de 29) [06/05/2003 10:32:52 p.m.]



Untitled Document

  

Chapter 5 

 

Step 5: detailing the concept
Step 5 of the ecodesign process entails developing product ideas into product concepts and working 
out the specifications for the selected concept until it becomes a definitive design. It is now that the 
materials, dimensions and production techniques for the new product design are actually 
determined.

The product design, the production plan and the marketing plan are also established in detail, as are 
the fundamental elements of a maintenance and -repairs plan, and the end-of-life scenario.

The new design can now be presented to management and to those responsible for preparing 
technical drawings, renderings, three-dimensional models, and a realistic and working prototype.

 

Module I is relevant to this chapter.

Step 5: detailing the concept
5.1 Operationalize the ecodesign strategies
5.2 Study the feasibility of the concepts
5.3 Select the most promising concept
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Chapter 5.1 

 

5.1
Putting the 

strategies into 
practice

Operationalize the ecodesign strategies
In Step 5 the project team will, as usual, work from the rough stage (the main problems) to the 
detailed level (constituent problems) .The ecodesign strategies are each put into practice in their 
own specific way. Depending on factors such as the type of product, market demands and-the 
available production facilities, the abstract strategies are translated into concrete design solutions. 

In this section the eight design strategies are explained, one after the other, by example. In each 
of the exhibits not just one but a combination of ecodesign strategies has been applied. Each 
exhibit, however, is presented under the ecodesign strategy which received the most attention 
during product development. 

The project team can use the following rules of thumb (worked out in Module A, Ecodesign 
Strategies) and in the exhibits to identify those aspects most relevant to its own situation. 

 

 

Putting new 
concept 

development 
into practice

Ecodesign strategy @: new concept development

This strategy can be put into practice in different ways, for instance by integrating or optimizing 
functions, product sharing and replacing products with services (see Module A, Ecodesign 
Strategies),. The strategy has been given the symbol @ (referring to the electronic mail system 
which is replacing the physical delivery of letters with a new, much more environmentally-friendly 
concept) because it is of an entirely different nature to the other seven strategies. Its realization 
implies the development of a new business concept, not only new product development. The 
strategy relates to the comprehensive product system level and, apart from changes in the design 
of the product, calls for changes in the way the product is marketed, especially in terms of 
organization and logistics.

The marketing manager and the logistics manager are responsible for the sales logistics. The 
decision to adopt this strategy is not in the designer's hands but in the hands of management. The 
designer is responsible for seeing that the product's design is in line with the way that product will 
be marketed. In doing so he must take care not to forget the other environmental requirements.
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EXHIBIT 
3.5.@

Ecodesign Strategy @: New Concept Development 

1. The Greenwheels approach for shared use of cars
Selling the use instead of the ownership of products is a speciality of the Dutch company 
Greenwheels. Greenwheels is one of the companies that has developed an innovative system to 
enable people to share the use of cars. When cars are shared by multiple users, there are 
environmental benefits. First, the cars are maintained and repaired regularly by the operator, 
which increases their reliability, performance and energy efficiency. Secondly, the cars are used 
more intensively and need to be replaced more often than traditionally-owned cars. Energy-
efficient innovations can therefore be launched on the market earlier than when cars are owned 
individually. Thirdly, customers sharing a car tend to use it more carefully, and cover short 
distances using public transport or bicycles. In the Netherlands, half the number of trips by car are 
made over distances of less than five kilometers! 
The idea looks like ordinary car rental but has features that make it more appealing. For-example, 
Greenwheels places cars in parking lots or garages near its customers. As a result, customers 
have almost as good access to the Greenwheels car as to their own car. Parking problems do not 
exist since the parking place is reserved by Greenwheels. This is a major consumer benefit, 
especially in crowded cities. Another aspect which makes the system attractive is that 
Greenwheels enables customers to Use a car (and thus pay for it) even for short periods of time, 
such as one hour. A customer can make a reservation for a car by phone 24 hours a day and 
there will always be a car waiting. To obtain the right to reserve and drive a car whenever he 
wants, the customer pays a yearly subscription fee (US$200) in addition to the fee he pays per 
kilometer and per hour.
Source: Catalogue Greenwheels, The Netherlands, 1996 

2. The Viessmann Solar Balcony Balustrade: integration of functions in a Solar Collector 
Balcony through the Solar-TubuSol of Viessmann, Germany 
The German company Viessmann has developed the Solar-TubuSol, a vacuum tubular collector 
which can be used in place of large solar panels. One application is the so-called solar balcony 
balustrade. This heat-providing balcony balustrade is constructed from tubes containing photo-
voltaic solar cells. Thick borosilicate glass and a durable vacuum-sealed glass/metal collector 
ensure safety and a long service life. 
Thanks to this innovation, no separate attachments for the balcony balustrade and the solar 
collectors are required. This saves materials and energy. Furthermore, the vacuum tubular 
collector outperforms flat-bed collectors by about 30 percent, given diffuse sunlight. This is partly 
because the individual tubes can be directed optimally toward the Sun. The system also 
encourages the use of solar energy which has been held back by the negative effect of solar 
panels on architectural design, The design was selected for the Top Ten of the Year 1996 in the 
Industrie Forum (iF) Design Competition.
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The Viessmann Solar Balcony Balustrade

Source: iF Yearbook of Industrial Design 1996, Industrie Forum Design, Hanover, Germany 

3. The Smart: functional optimization 
A combined development by Mercedes-Benz and Swatch MH, the Smart is an example of 
reorientation of the function a product actually fulfils. The Smart will be introduced in 1998 as a 
super-compact, city-compatible vehicle by a new company MC Micro Compact Car AG, located in 
Biel, Switzerland. The two-seater has a drastically reduced fuel consumption (some 4 litres/100 
km) and is only 2.50 meters long. With different drive modes-petrol and diesel-and with both 
sedan and convertible models available, the Smart can be tailored to meet the wishes of most 
purchasers. It has a zero emissions engine. 
The car also offers various options for linking with other means of transportation: 'Only by 
combining public transport concepts with car sharing and pooling plans can future demands for 
mobility be fulfilled', says the Smart press release. Tests are going on in the field of pool leasing 
and car sharing. Access to a large car pool with various models and rental arrangements will be 
possible for Smart drivers. A substantial market potential is expected in the multiple-car utilization 
field. 
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The Smart city-compatible vehicle 

Source: MCAG Press Office, Switzerland

  

 

Putting 
selection of 
low-impact 

materials into 
practice

 

Ecodesign strategy 1: selection of low-impact materials

Realization of this strategy is largely the responsibility of the product designer who, in 
collaboration with the production specialist and material suppliers, decides which materials to use. 
Rules of thumb for the project team can be found in Module A, Ecodesign Strategies.

EXHIBIT 3.5.1 Ecodesign strategy 1: selection of low-impact materials 

1. Match for the environment, Bryant & May, United Kingdom
After intensive environmental research, the UK company Bryant & May launched their "Match for 
the environment' in 1992. The first question the company assessed in this study was 'How 
damaging are the materials and processes applied during the production and use of matches?" 
The second question was 'What is the environmental burden of matches compared to other forms 
of ignition?'. 
With regard to the first question, the ingredients of the match head include three harmful materials: 
sulphur, zinc oxide and dichromates. On combustion, sulphur produces sulphur dioxide, the main 
ingredient of acid rain. The costs of disposing of production waste containing zinc were rising 
steadily. The toxic substance dichromate was used as a sensitizer, Though it represented only 0.8 
percent of the match head, the company wanted it eliminated. Paraffin was found to be the only 
non-renewable fuel used directly in match production. The company also found that packaging 
was responsible for most energy use, and could be improved. The packaging consisted of pure 
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wood pulp, instead of recycled paper board. Considerable energy savings were expected by using 
recycled board, since the energy required to separate the fibres from waste board is much less 
than that required to defibrillate wood. Some of the match head components, such as potassium 
chlorate and phosphorus, were also extremely energy intensive. 
To answer the second question, a comparison was made with disposable and refillable lighters. 
Clearly a long-lasting refillable lighter is least damaging to the environment since the only 
consumable requirement is 2 g butane/1000 lights. Disposable lighters were considered most 
damaging because they use large amounts of energy-intensive, non-renewable resources which 
contaminate the environment for many years after disposal. 
Marketing research was carried out to discover how environmental product improvements, 
resulting in a new match head colour and changed packaging, would be accepted by consumers, 
Finally, Bryant & May changed all their matches and packaging to more environmentally-friendly 
formulae and materials and launched the 'Match for the environment'. The changes involved 
eliminating dichromate, sulphur and zinc from the heads of the safety matches, The match sticks 
are now made from aspen poplar wood, from renewable plantations. Recycled board is used for 
packaging. Glue is produced from waste and vegetable starch, Each box carries a brief 
description highlighting the new environmental benefits. 

Source: Hans van Weenen, UNEP Working Group on Sustainable Product Development, and Cox 
1989, Incus 1990, Bryant & May 1992. 

2. Recycled materials at IKEA 
IKEA used recycled materials in some products, including the frame of the sofa LILLSKOG, made 
of recycled paper, the RAMP bookcase, made of recycled aluminum, and the chair ÖGLA, made 
of recycled plastics. Other examples are the fillings in the WAR doors that are made from recycled 
IKEA catalogues and the handmade glass VÄNLIG, made from recycled glass bottles. IKEA is 
aiming at using only clean materials and keeps up-to-date lists of hazardous substances that are 
not to be used in furniture manufacture. 
See also Exhibits 3.5.2, 3.5.6 and 3.5.7. 

Source: Martin Dahlgren, Russel Johnson, IKEA of Sweden AB, Älmhult, Sweden 

3. The Green Furniture Project, Denmark
The Green Furniture Project is a Danish initiative to design and produce furniture with a careful 
choice of materials and techniques. The project originated in a research project at the Aarhus 
School of Architecture in Denmark and was further developed by the organization "Det Grønne 
Møbel. 
By 1996, a collection of 11 products had been developed through the cooperative efforts of 
industrial designers, experienced carpenters and other craftsmen from small workshops in the 
area. The furniture, produced with the cleanest production techniques possible, is now being 
made and sold from local .workshops. At least 80 percent of the raw materials used in production 
must be renewable local materials such as wood, ecologically-grown flax and waste wool. 
Seaweed collected at the nearby coast substitutes for freon-inflated foams, and the use of other 
low impact materials such as traditional bone-based glue is combined with new products such as 
natural paints. The furniture basically consists of wood from elm's that have died as a result of 
Dutch elm disease.
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The Swing Sofa, designed by Smedegaard & Weis

Source: Kaare Erikson, Det Grønne Møbel Aarhus, Denmark 

4. An environmentally-friendly television set from Bang & Olufsen, Denmark 
Bang & Olufsen (B&O) is a Danish company producing TV sets, video tape recorders, radios, CD 
players and other electronic equipment. B&O has 2700 employees and 80 percent of their 
products are sold outside Denmark. In the design of the Beovision Avant (a TV set with built-in 
video recorder), energy use, recyclability and the use of clean materials were studied intensively. 
Three different materials solutions were investigated for the main chassis: 

●     polystyrene, with a material consumption of 3.3 kg and waste of 0.05 kg;
●     wood (medium density fibreboard), with 7.2 kg of material required and 3.7 kg waste; 
●     and aluminum covered with wood, with 2.9 kg of aluminum and 3.1 kg wood, and with a 

waste of 0.3 kg aluminum and 1.0 kg wood. 

A life cycle assessment was conducted to find out which of the alternatives was best from the 
environmental perspective. The computer program used was EDIP, which is a result of the Danish 
programme on Environmental-friendly Design in Industrial Products. Because the life cycle 
analysis concluded that the wooden chassis would not have a major environmental impact, this 
alternative was selected. Wood had other advantages including rigidity of the chassis, flexibility in 
production andlow initial costs. 
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The Beovison Avant of B&0 

See also Exhibit 3.5.5 and Exhibit 3.5.7. 
Source: Rikke Nedermark, Bang & Olufsen, Struer, Denmark 

5. Chair made by 3 Suisses, France 
The special characteristic of the chair made by the French company 3 Suisses is its use of 
recycled plastics. The chair Was designed by 02 France, and launched in 1995. The designers 
made the chair of wood from renewable plantations and 100 percent recycled polyethylene and 
metal. The wooden parts are varnished with a substance which uses no toxic solvents. Recycled 
plastic parts have been designed such that they can be used for a whole family of chairs, with only 
one mould. Finally, the seat is reversible, extending the lifetime of the product. The chair is sold 
together with instructions that explain how to disassemble the chair so that plastics, wood and 
metals can be, disposed of separately and properly. 

Source: Thierry Kazazian, 02 France, Paris 

6. Ecocan, Can Packaging France 
The French company Can Packaging launched the Ecocan in 1995. It is suitable for many 
substances, especially food. Thanks to the type and amount of materials used, the packaging is 
30 percent lighter than comparable packaging. Since the Ecocan consists of recycled cardboard, 
combined with less than 5 percent plastics, the packaging can be considered as 'mono-material' 
and be joined to the paper waste stream to be recycled after use. In Germany, for example, 
thanks to the, materials used only 0.25 DM have to be paid to the Duales System Deutschland as 
disposal fee, instead of 2.6 DM for traditional packaging. 

Source: Thierry Kazazian, 02 Prance, Paris 
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Ecodesign strategy 2: reduction of materials usage 

Realization of this strategy is mainly the responsibility of the product developer, given that this is 
the person who decides on the product's dimensions. Rules of thumb for the project team can be 
found in Module A, Ecodesign Strategies. 

EXHIBIT 3.5.2 Ecodesign Strategy 2: reduction of materials usage 

1. IKEA, Sweden 
Material reduction has always been an important issue for IKEA and the company is continuously 
looking for new materials and production methods to decrease the use of raw materials. An 
example of this is the LACK table, made of a wood fibre composite that is some 50 percent lighter 
than a solid wood product. The composite is used in some 50 IKEA products.
IKEA's policy of using clean materials and material reduction is passed on to its suppliers to 
ensure that they also consider both the environmental and the social aspects of production. 

See also Exhibit 3.5.1, 3.5.6 and 3.5.7. 
Source: Martin Dahlgren, Russel Johnson, IKEA of Sweden AB, Älmhult, Sweden 

2. S-trains in Copenhagen, Danish State Railways 
The new S-trains for Copenhagen, developed by the Danish State Railways (DSB) and the 
consortium Linke-Hofmann-Busch/Siemens, man are a good example of the environmental 
benefits that can be achieved when a product is developed with the environment in mind. 
In 1992, when the development of the new trains started, DSB wanted to produced an 
environment-friendly train. This led to the decision to make the train as light as possible since 
traction energy is by far the biggest contributor to the environmental impact of the train over its 30-
year lifetime. The weight of the train is critical because the trains operate with many starts and 
stops, there being only an average of 3 km between stations on the S-train network. 
Lightness was achieved partly by the choice of materials and partly by using single-axle bogies 
instead of the traditional two-axle bogies. Since the total bogie weight (including motors) 
represented 28 percent of the total train weight, using as few bogies as possible would reduce 
weight considerably. DSB therefore ended up with an 8-coach train using only 10 bogies instead 
of the normal 14-16. In addition, the bogie axles were made hollow. 
The coach bodies are made of extruded aluminum sections instead of steel. This will reduce the 
weight per seat of the body carcasses by 30-40 percent. The total weight of the train is 121 tonnes-
some 40 tonnes less than the last S- delivered to DSB in 1986. The new trains are also of higher 
quality and more comfortable. Because the train has more seats, the weight reduction per seat is 
more than 45 percent. 
Other energy-saving measures in the new trains include regenerative braking, a train computer 
system for optimizing energy consumption, a ventilation system without cooling and automatic 
door closing to prevent unnecessary heat loss. 

Source: Anne Pilegaard, Project New S-trains, Danish State Railways, Copenhagen, Denmark 
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Ecodesign strategy 3: optimization of production techniques 

This strategy should be considered in any ecodesign project. A cleaner production audit of the 
production processes in use will result in several options for improving environmental 
performance. These options may be very different in nature, and can include material substitution, 
good housekeeping, on-site recycling and technology modification. Furthermore, the cleaner 
production audit may point to the need to make changes in the product, this reinforcing the 
importance of ecodesign. 
Rules of thumb for the project team can be found in Module A, Ecodesign Strategies. 
Since cleaner production is the predecessor of ecodesign, much experience has already been 
gained in this field. The literature on cleaner production can be found in Module I. 

 

EXHIBIT 3.5.3 Ecodesign Strategy 3: optimization of production techniques 

1. Cleaner production at Hitachi Ltd., Japan 
Hitachi is a Japanese company operating in the fields of information systems and electronics 
(computers, semiconductors, medical equipment, environmental technology), power and industrial 
systems, consumer products (such as refrigerators) and information media systems, Hitachi's 
Global Resources, Environment & Energy System Centre (the Green Centre), established in 1991, 
focuses on R&D aimed at conservation of the global environment. In 1991, Hitachi received the 
1991 Stratospheric Ozone Protection Award from the US Environmental Protection Agency. In 
1993 Hitachi won the Global Environment Grand Prize, an award sponsored by the Fuji Sankei 
Communications Group with the cooperation of the World Wide Fund For Nature, Japan. Hitachi 
received the awards mainly for its efforts in the field of cleaner production. 

In 1992 the company set the following clear goals:

●     ozone layer protection: elimination of CFC cleaning agents by the end of 1993, and of CFC 
in products and methyl chloroform by the end of 1995; 

●     global warming prevention: 35 percent reduction in energy consumption for production per 
unit sale from 1990 levels by 2000;

●     reduction of industrial waste: compared with 1991 levels, 25 percent reduction in the 
amount of waste by 1995 and 60 percent reduction by 2000; 

●     products recycling, with respect to electric household and office appliances: halving of 
disassembly time, 30 percent increase in recyclable materials (both compared to 1992) and 
50 percent reduction in styrofoam packaging (compared to 1990), all by 1995.

Hitachi's production process energy-reduction measures are: 

●     use of minimum process energy layout in clean rooms; 
●     change from electric to gas furnaces for heat treatments; 
●     use of pre-coated steel sheet for painting; 
●     more efficient use of compressed air for automated lines;
●     overall use of lower temperatures and simplified processes. 

At the production site a cogeneration system has been introduced, so that excess heat can be 
used for heating and cooling, and for compressed air. A further objective is to reduce industrial 
waste through prevention, recycling ,and intermediate treatment. 

Some of Hitachi's measures to reduce industrial waste are: 

●     waste oil is reduced through improved management of oil, introduction of oil cleaners, 
expanded use of fuels, etc.; 

●     waste plastic is reduced through promotion of process reduction and decomposition; 
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●     sludge is reduced through introduction of drying and dehydration equipment and recycling 
for cement material; 

●     acids and alkalis are reduced through improved concentration and processing; 
●     semiconductor waste products (mainly sludge) are reduced by various process 

improvements. 

Sources: Hitachi 1993 and WWW-site http://www.hitachi.co.jp 
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Ecodesign strategy 4: optimization of distribution system

The objective of this strategy is to improve the packaging and distribution system. Packaging 
should actually be regarded as a separate product to which all the life cycle design strategies can 
be applied. The project team can usually influence the choice of transport only marginally but it 
can provide advice. It can also motivate or even force suppliers to take back their packaging. 
Rules of thumb for the project team can be found in Module A, Ecodesign Strategies.

  

EXHIBIT 3.5.4 Ecodesign Strategy 4: optimization of distribution system 

1. The Pritt Stick, Henkel, Germany 
In 1995, the German company Henkel introduced its refillable Pritt glue stick. The previous design 
had not been changed substantially for more than 25 years. By 'developing a refillable product, the 
use of plastics was reduced by 70 percent. The designers paid particular attention to achieving a 
simple design for the refill system and providing refill instructions so that consumers could learn 
quickly how to refill the Pritt stick. A special office pack, consisting of 5 refillable sticks and 20 
refills, is also available. Henkel also developed an attractive and informative showcase for 
retailers. Retailers have also received additional information on how to explain to consumers how 
the refill system can best be used. 

The refillable Pritt stick by Henkel 

Source: Büromarkt 2/1995, Germany, p.34 
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Ecodesign strategy 5: reduction of impact during use 

Auxiliary materials such as energy and water are often required for a product to function properly. 
This strategy, which often results in substantial environmental gains, reduces environmental 
impact during use. 
Rules of thumb for the project team can be found in Module A, Ecodesign Strategies. 

EXHIBITS 
3.5.5 

Ecodesign Strategy 5; reduction of impact during use 

1. Bang & Olufsen: the Beosound Century, Denmark 
The Beosound Century is a moveable audio system with an FM radio, CD player, tape recorder 
and two loudspeakers which weighs only 12 kg and is 11-cm deep. During the past 10 years 
typical power consumption of an audio system in standby mode has been 5-10 Watts. The 
environmental specification for the Beosound Century was that this should not exceed 1 Watt. 
The choice was between an SMPS (switch mode power supply) and a separate transformer to 
achieve this goal. The more expensive separate transformer was preferred to an SMPS for 
several reasons. General optimization of the chosen components and a focus on only the 
necessary functions in stand-by (infrared receiver and display) resulted in a stand-by consumption 
of 0.8 Watt. 

See also Exhibits 3.5.1 I and, 3.5.7 
Source: Rikke Nedermark, Bang & Olufsen, Struer, Denmark 

2. The FREEPLAY wind-up radio by BayGen, Johannesburg, South Africa
The FREEPLAY radio is an example of a product which is much more environment-friendly when 
used than its competitors, thanks to-its remarkable energy source. The Englishman Trevor Baylis 
wanted to develop a radio to enable communication by radio in countries where an electric power 
supply through direct current or batteries was little available. He developed the wind-up radio 
FREEPLAY, which uses no power but functions through a winding mechanism consisting of a 
carbon steel spring which drives a generator. The spring can be wound up in only 20 seconds, 
and gives 40 minutes of radio play. The radio is also available with a DC input jack as a 
supplement to the winding mechanism. 
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The FREEPLAY wind-up radio 

Source: UNEP Working Group on Sustainable Product Development, Amsterdam, The 
Netherlands 

3. Electric scooter by ALEL, France 
The Scooler is an electric scooter developed by the French company ALEL which was launched in 
1996. It received first prize in the Ecoproduct Competition 1996, organized by the French 
Chamber of Commerce and the Ministry of Environment. 
The Scooler offers a driving distance of 95 km (at 45 km/h) before the batteries have to be 
recharged. The scooter is said to have a long life (80 000 km instead of 20 000 km for a 
conventional scooter) during which the batteries do not need to be replaced. The company 
guarantees the take-back and recycling of the nickel cadmium batteries. Since transmission takes 
place by a leather belt instead of a gear box, no transmission oil is required. 
Energy costs for the Scooler are 1 S French francs for 100 km instead of 27 francs for a 
conventional scooter with a combustion motor. 

Source: Thierry Kazazian, O2 France, Paris 

4. Washing balls by Wab, France 
In 1993 the French company Wab introduced its 'washing balls'. The product has obtained the 
French ecolabel NF-Environnement and was specially mentioned in the Prix Ecoproduit 1994. The 
washing balls have the same function as oldfashioned scrubbing boards and they increase 
cleaning efficiency of the detergents used. As a result, 20-50 percent less detergent is required, 
Since less detergent is needed, rinsing is quicker, saving 30 percent in water. Finally, the washing 
balls reduce the volume of polluted wastewater. The balls are made of rubber to prevent wear and 
tear on garments and to reduce noise. 

Source: Thierry Kazazian, 02 France, Paris 

5. Solar rechargeable torch by Suntek, Australia 
The Solabeam, designed by Brendyn Rodgers and manufactured by the Australian company 
Suntek Pty Ltd., is an example of how solar energy can be used for power supply instead of 
conventional batteries. The Solabeam is a self-contained, rechargeable torch with solar ceIIs, 
which provide enough power to recharge the battery up to 1000 times. It is made from 
polycarbonate plastic and contains two AA-size, 1.2 volt nickel/cadmium batteries. The torch 
illuminates up to 40 metres away and provides 50-60 minutes of bright light. 
Sunlight provides the charge for Solabeam's batteries but the torch can also be charged by 
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incandescent, 100 Watt desk or table lamps. No chargers or adaptors that rely on conventional 
power sources are needed. 

The Suntek rechargeable torch

Source: John Gertsakis, RMIT Melbourne, Australia and Hutton 1992 

6. S-trains for the Danish State Railways 
The New S-train for Copenhagen, developed by the Danish State Railways and the consortium 
Linke-Hofmann-Busch/Siemens, illustrates how energy consumption can be reduced by making a 
product as light as possible 

(see Exhibit 3.5.2). 
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Ecodesign strategy 6: optimization of the initial lifetime 

The objective of this strategy is usually to give the product a long life so that the first user can 
make use of the product for a longer period before it needs replacing. However,, if the product is 
likely to be subject to many future environmental improvements, such as the development of low-
energy components, extending its lifetime may not be advisable because the product may hinder 
the introduction or sales of products that are more environmentally friendly. 
If a company tries to extend the lifetime of a product, it must be prepared to run a repair and 
maintenance service. Moreover, it must be prepared to supply components for a long time. 
Rules of thumb for the project team can be found in Module A, Ecodesign Strategies.
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EXHIBIT 3.5.6 Ecodesign Strategy 6: optimization of initial lifetime 

1. IKEA, Sweden
A good example of how the initial lifetime of a product can be optimized is IKEA's KLIPPAN sofa 
which was introduced in 1979, The sofa, which is a major commercial success, has a cloth cover 
which can be removed for cleaning or repair. IKEA offers new covers to replace old ones when 
they are worn out or no longer attractive. Consumers can even buy a paper pattern of the cover 
and other instructions so that they can make new covers themselves. 

See also Exhibits, 3.5.1, 3.5.2 and 3.5.7. 
Source: Martin Dahlgren, Russel Johnson, IKEA of Sweden AB, Älmhult, Sweden 

2. CleanTech bicycle by Greenpeace and Veloring, Germany 
The Veloring bicycle illustrates how the lifetime of a product can be lengthened by increasing its 
overall quality and its reparability. 
The quality of this bicycle has been improved by ensuring solidity, reliability and stability. The 
frame has been treated by a powder application which provides a stronger coating with less waste 
than spray painting. No cheap materials or parts are used, since they detract from the product's 
quality. Several parts, including the screws, the mudguards and the luggage carrier, are made 
from stainless steel. The product is easier to repair than conventional bicycles because all parts 
can be simply and quickly detached. As an example the dynamo can be disassembled and its 
revolving top is exchangeable. 
Alternatives have been sought for products which involved chlorine or aluminum and for those 
which used chromium and zinc in surface treatments. 

Source: Hans van Weenen, UNEP Working Group on Sustainable Product Development, 
Amsterdam, The Netherlands; and 'CleanTech überholt High Tech', Das Greenpeace CleanTech 
Fahrrad, Green peace/Veloring ring Exclusiv, Germany. 

3. Apple Power Macintosh 7200 family, United States 
Apple Computer Inc. has begun to incorporate environmental considerations in the development, 
of its computers. The first requirement was to comply with the Energy Star energy-saving 
programme of the US Environmental Protection Agency. By 1995 the environmental scope had 
broadened to include issues such as upgradability and modularity, aimed at extending the life of 
the product. Extending the initial lifetime is perceived as a matter of easing service and repair, 
improving configurability to accommodate a changing market and customer requirements (such as 
higher capacity hard drives, more memory, connection to CD-ROM drives and video input 
capabilities) and improving performance. 
The most concrete example of this is the Power Macintosh 7200 family of desktop computers This 
product was released in the summer of 1995 to replace the Power Macintosh 7100. The focus of 
attention was the central processing unit (CPU). The product development team introduced a 
number of innovations that were both economically and environmentally beneficial, including a 25 
percent decrease in average power consumption and a modular design that simplifies 
reconfiguration ration, facilitates servicing and speeds disassembly. 
An example of this is the "outrigger" chassis support (a small plastic support brace) which assures 
both safety and easy access for service. It supports the CPU's top deck while fully open, and 
stabilizes the whole unit. This design effort demonstrated that addressing environmental 
objectives is generally synergistic with requirements on cost, manufacturability, ease of service 
and functional performance. An area for future action by Apple is to persuade its suppliers to 
integrate environmental concerns into their product development processes. 
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Chassis of the 7200 propped up and supported by the "outrigger" 

Source: Dani Tsuda, Apple Computer Inc., Cupertino, California, United States, and Tsuda 1996. 

4. The Natura office chair by Grammar AG, Germany 
Grammar AG, a German chair manufacturer, introduced the Natura family of office chairs in 
November 1993. One objective of this development was that the chair, its parts and materials 
should have a long lifetime. In addition, the chairs should be highly reusable (see Exhibit 3.5.7) 
and be made only from clean materials such as naturally tanned leather. The chairs are expected 
to last 30 years. They have also proven to have a high market potential and their sales are above 
expectations. 

The Natura, an office chair by Grammar, designed for a long lifetime and reuse.

See also Exhibit 3.5.7
Source: Hans van Weenen, UNEP Working Group on Sustainable Product Development, 
Amsterdam, and Deutsch 1994. 
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Ecodesign strategy 7: optimization of the end-of-life system 

This strategy, explained in more detail in Module B, Optimization of the End-of-life System, covers 
the options of reuse, remanufacturing/refurbishing and recycling. It is important to set up a system 
for the collection of as many products or components as possible for all these options. 
A disassembly plan and a recycling plan must also be drawn up to establish which components 
can be reused, how this can be done and how the nonreusable components should be processed. 
Collaboration among the various parties in the chain is essential to achieve this. Inquiries should 
be made as to the possibility of joining an existing collection system. 
Rules of thumb for the project team with respect to reuse, to remanufacturing /refurbishing and to 
recycling are listed in Module A. See also Module B, Optimization of the End-of-Life System.
If a choice has been made for reuse of the entire product, then it is important that the products 
collected are undamaged. Products are often collected by a firm other than the manufacturer itself. 
The firm that collects and resells these products must have high standards (and it must be 
possible to check this) to ensure that the image of the original manufacturer is not affected. 
Product components must be available or remanufactured for a long time. 
If the product is to be remanufactured or refurbished then the requirements of undamaged 
collection, the use of a collection and reselling firm of high repute, and long-term availability of 
components apply here as well. 
If reuse of the product or its components is not considered appropriate or feasible, recycling is an 
option that keeps the materials in circulation. 
If reuse, remanufacturing and recycling are not possible, safe incineration with energy recovery is 
preferable to landfill disposal. 

 

EXHIBIT 3.5.7 Ecodesign Strategy 7: Optimization of end-of-life system 

1. IKEA, Sweden Since 1994 
IKEA has been running projects on furniture recycling in Sweden and in Switzerland. Customers 
can return old furniture to some of IKEA's stores. IKEA's furniture recycling cling plants then reuse 
and recycle as many parts and materials as possible. These plants are still in their testing phase. 
The three main purposes of these projects are to develop an effective end-of-life system for 
furniture, to train the design and product development departments in ecodesign, and to learn how 
to make use of recycled materials in new products. To train the product developers, IKEA 
encourages them to disassemble the products for which they are responsible. This gives them a 
better understanding of how to design furniture that is easier to disassemble and recycle. 
IKEA's end-of-life system is first to reuse as much of the furniture as possible. For this IKEA 
cooperates with a charity to which the furniture is donated to be sold on the second-hand market. 
Furniture that cannot be reused is disassembled and recycled as far as possible. When recycling 
is not possible incineration with energy recovery takes place at power plants, Finally, the left-overs 
are sent to landfills but this volume is kept to an absolute minimum. The few harmful substances 
used in IKEA furniture are treated by a specialized waste-processing company. 

See also Exhibits 3.5.1, 7, 3.5.2 and 3. 5. 6. 
Source: Martin Dahlgren, Russel Johnson, IKEA of Sweden AB, Älmhult, Sweden 

2. Bang & Olufsen, Denmark 
Due to expected take-back legislation in Europe, many tests on recyclable plastics have been 
performed at Bang & Olufsen, in cooperation with the Danish Technological Institute. The overall 
conclusion was that it is possible to recycle plastics when they are unpainted. Recycling of water-
based painted plastics Is also possible but the paint does not stick well enough to the plastic, It is 
not possible to recycle plastic painted with the usual two-component paint. As a ,result of, this 
study, Bang & Olufsen now use unpainted plastics for the back covers of the Beovision Century (a 
movable audio system) and the Beovision Avant (a TV set with built-in tape recorder), which is 
providing environmental and economic benefits. 
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See also Exhibits 3, 5, 1 and 3.5. 5. 
Source: Rikke Nedermark, Bang & Olufsen, Struer, Denmark 

3. The Natura office chair by Grammer A G, Germany 
The Natura office chair is designed to have a long lifetime (see Exhibit 3.5.6). In addition, it is 
highly reusable. At the end of their lifetime, the chairs are returned to Grammer which guarantees 
take-back and reuse without cost to the consumer. Where possible, returned chairs are 
disassembled, the parts are separated, tested, remanufactured and used in the manufacture of 
new office chairs. Reuse is possible for about 90 percent of the chair. Those parts and materials 
that cannot be reused by Grammer are reused externally or disposed of.
Anticipating the costs of collection and reuse of the Natura chair, Grammar puts aside a share of 
the revenue in the year of sale in the form of a reuse budget. Grammer has implemented, this 
policy regardless of many unknowns (for example, when the chair will be returned and what the 
recovery costs will be), A consideration was that with rising expenditures for raw materials and 
energy, as well as for waste disposal, the ecological alternative Will become increasingly 
economic, thus improving Grammer's competitive Position. As a result, only a moderate increase 
(2-4 percent) in the selling price was required to finance the return, reuse and recycling activities. 
This approach shows that a system for collection and reuse can be realized at very little or no 
cost. 

The disassembled Natura office chair.

See also Exhibit 3.5.6 
Source: Hans van Weenen, UNEP Working Group on Sustainable Product Development, 
Amsterdam, and Deutsch 1994. 

4. Dell Computer Corporation, United States
The US Dell Computer Corporation has announced a new plastic cabinet design for its personal 
computers that is easily recyclable. It can be opened without tools and takes little effort to break 
apart for recycling. To ensure proper recycling, Dell uses uncoated plastic and labels that comply 
with ISO specifications so that recycling firms can identify the material types. A removable steel 
sheet is inserted inside the cabinet for electromagnetic radiation protection and to help support 
heavy monitors. Dell expects that the US government will soon issue regulations on recyclability, 
as it did with the Energy Star power-saving programme. The recyclable cabinet has not increased 
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the sales price of Dell computers. 

Source: Greg Pitts, Microelectronics and Computer Technology Corporation (MCC), Austin, 
Texas, United States . 

5. Xerox, United States 
The ecodesign activities of Xerox, one of the world's largest copier producers, focus on optimizing 
the end-of-life system of their products. As early as 1967, Xerox recognized the value of 
reclaiming and reusing metals from its photoreceptor drums. In 1990 an Environmental Leadership 
Program was launched at Xerox, which included: 

●     a cartridge recycling programme; 
●     a supplies project; 
●     an asset management initiative; 
●     waste reduction and recycling; 
●     and an employee involvement programme. 

Xerox was already reusing and remanufacturing some of its machines. The new programme 
extended this activity by explicitly designing products for reuse, remanufacturing and recycling, 
and by generating strategies for greater parts and products reuse. 
To ensure that recycling was included during the first stage of product design, a formal process 
was established, including a series of training programmes. Xerox identified materials standards 
and coding, guides for design requirements, evaluation tools for design, and strategies for 
recycling. 
Xerox takes the concept of product stewardship seriously and has developed many programmes 
to reach this goal. Its most ambitious environmental goal is 'Zero waste on new products by 1997'. 
To achieve this, Xerox has put much effort into developing design concepts that facilitate reuse, 
remanufacturing and recycling. The company has also established organizational, logistic and 
technical systems for reuse, remanufacturing and recycling of its products. A recycling network is 
conceived and initiated for all products before product launch. This effort is enhanced by intensive 
cooperation with suppliers, and later with industry consortia and government. 
As part of the Environmental Leadership Program, all the materials used by Xerox, including 
plastics, paper, packaging materials and metals, are reduced and recycled. This requires an 
elaborate recycling network, improved materials labelling, and an increase in the use of recycled 
material from either open-loop recycling (recycled material from any source) or closed-loop 
recycling (from a Xerox source). For plastics, the corporate objective was to use 25 percent 
recycled plastics by I 99S and 50 percent by the year 2000. Some in-house initiatives to achieve 
these goals are coding all plastics with universally recognized identification symbols and 
recommending the use of fewer than 50 'Plastic formulations instead of the almost 500 previously 
available. To achieve the corporate environmental goals, Xerox is partly dependent on its 
suppliers. The firm therefore requires that suppliers design their products for optimal recovery, 
improve labelling and develop better materials recognition systems. Xerox also requires that 
suppliers use a certain amount of open-loop recycled materials in their products. 
Xerox's environmental achievements were recognized by the 1993 World Environment Centre 
Gold Medal for International Corporate Environmental Achievement. Xerox also received the 1994 
Corporate Conservation Council Environmental Achievement Award from the National Wildlife 
Federation. 

Source: Jack Azar, Xerox Corporation, Webster, New York, United States, and Murray 1994.

  

Module A, Module B and Module I are relevant to this chapter.
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Chapter 5.2 

 

5.2
Estimating 

environmental 
merit 

Study the feasibility of the concepts
It should be possible to estimate the environmental merit of the new product by comparing the 
environmental product profile of the new design with that of the previous product. Use can be 
made of the tools described in Step 3 (see Section 3.3) such as the MET Matrix (Exhibits 3.3.1 a 
and b), tools for life cycle assessment, the Eco-Indicator (see Module C) and the ecodesign 
strategy wheel (Figure 3.3.4). 
It will often be sufficient to make a streamlined life cycle analysis, comparing only the 
improvements that have been achieved with the reference product.

  

Estimating 
technological 

feasibility

To estimate, technological feasibility, the team can make use of test models, prototypes, computer 
simulations and calculation software. All these tools provide insight into technological feasibility 
and allow the design to be optimized. The feasibility of product improvement options is often 
timerelated: some, improvements and redesigns can be made immediately and others can only be 
realized later. 
In an ecodesign project, priority must be given to those environmental improvements that can be 
carried out technically and organizationally without delay. 

 

Estimating 
financial 

feasibility

Attention must also be given to the financial feasibility of the new product. The project team will 
have to ascertain whether the financial benefits of the options will counterbalance the costs 
involved. When assessing financial feasibility, the project team can make use of the usual project 
assessment methods. 
Ecodesign produces specific costs and benefits. On the cost side these include higher research 
and development costs, and higher investments in production processes, tools and recycling 
systems. Benefits, apart from public benefits, include larger market shares, an improved product 
and company image, more healthy employees and customers, lower material purchasing costs, 
lower energy costs, lower costs incurred by waste and spills, and lower costs for permits and 
avoiding future environmental charges. 
Suitable ways of mapping the financial aspects of environmentally-improved products are referred 
to as Life Cycle Costing Methods. Module D, Methods for Life Cycle Costing, sets out the structure 
and practicability of several of these programmes. 

 

Module C, Module D and Module I are relevant to this chapter.
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Chapter 5.3 

 

5.3
Choosing 

between the 
different 

concepts

Select the most promising concept
In order to make the best choice between similar concepts, the project team must gather information 
on the different aspects of all the, alternatives. With this information the team can estimate the 
environmental merit, the financial and technological feasibility, and the market acceptance of the 
various concepts. It can pick out the most promising concept. 

Well-established and proven tools for decision-making are already available. They include pair-wise 
comparison and multi-criteria analysis. The references listed in Module 1, Information Providers and 
Literature References, provide further information on these tools. 

Management will generally take the final decisions in consultation with the project team. Regular 
meetings attended by the whole team will, certainly at the start of this ecodesign step, be very 
important. The multidisciplinary character of the project team will be a great benefit when making 
these decisions. The designer's task will lie in devising potential solutions, making them tangible and 
setting out the pros and cons of these alternatives. 

  

Choosing 
between the 

various 
detailed 

solutions

Detailed solutions will generally be chosen on the basis of the list of requirements, and with the 
assistance of a streamlined quantitative life cycle analysis. We recommend holding a meeting which 
should be attended by the entire team to make sure that the detailed solutions actually fit in with the 
concept as a whole. 
Even at this level of detailed decisions, improvements can be made in the environmental 
performance of the product (amount of material, recyclability, energy use, etc.). A wrong choice 
taken at this level of detail (attaching a price ticket or bar code for instance) could have a very 
negative effect on the product's recycling possibilities. 

  

Module I is relevant to this chapter.

Step 5: detailing the concept
5.1 Operationalize the ecodesign strategies
5.2 Study the feasibility of the concepts
5.3 Select the most promising concept
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Ecodesign

  

Chapter 5 
Casestudy 1

 

Steg 5: Detaljering av konsept
I steg 5 skal konseptet som er utvalgt i steg 4 detaljeres. 
Strategiene som er beskrevet i forrige steg bringes 
videre. Gjennom teori og eksempler beskrives det 
hvordan problemstillinger innen hvert enkelt steg kan 
angripes. Målet er å gi formgiveren ideer og rettledning i 
de emnene av formgivingen relatert til økologi.

Steg fire og fem er formgiverens kjerneområde, og 
økodesign blir et supplement som skal fungere ved 
siden av andre fagdisipliner. Mange produktutviklere vil 
ha egne metoder for framskaffing av nye produkter, og 
økodesignstrategiene kan i så fall integreres med disse.

Når et produktutkast er laget skal så miljøgevinster, 
teknologisk gevinst og økonomisk profitt studeres. 
Produktets egenskaper må kartlegges i størst mulig 
grad. Med produktets egenskaper mener vi også den 
påvirkning det har på omgivelsene, begrenset av 
systemgrensene gruppen har satt for det gjeldende 
prosjektet. Denne oversikten er nødvendig for å kunne 
velge de riktige løsningene både i et økologisk og 
økonomisk perspektiv.

Steg fem tar for seg den endelige utformingen av 
produktkonseptet etter at en produktidé har blitt utformet 
i steg fire. I dette steget får de tre nye konseptene for 
barneseter sin endelige form og får presisert materialer 
og tilvirkningsteknikk.

  

 

  

Steg 5: Detaljering av konsept
5.1 og 5.2 Detaljering og vurdering av de tre utvalgte konseptene
5.3 SimaPRO-vurdering av de tre konseptene og «Kiss»
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Chapter 4 

Casestudy 1

 

Steg 4: Idégenerering og valg 
av nye konsepter
I denne delen av produktutviklingsprosessen skal man 
frem til konsepter på bakgrunn av konklusjonene trukket 
i steg 3. Til dette finnes det en rekke teknikker til hjelp 
for arbeidsgruppen slik at den kan komme frem til nye 
og innovative løsninger. Når man har arbeidet frem flere 
produktkonsepter skal man til slutt evaluere dem og 
finne ut hvilke konsepter som møter de kravene og 
målene som er satt for produktet. 

Det er viktig å merke seg at når en jobber med 
økodesign vil en ikke bare utvikle et ”grønnere” produkt. 
Fordi man ser på produktet fra så mange hold kan man 
komme frem til et produkt som også tilfredsstiller 
kundenes behov bedre og som har et bedre 
markedspotensiale. Siden man i økodesign prosessen 
også fokuserer på mange forskjellige stadier i 
produktsystemet, vil man kunne treffe omfattende 
forbedringer med produktet og ikke bare en redesign av 
et eksisterende produkt.

 

Steg 4 Idégenerering og valg av nye konsepter
4.1 Idégenerering
4.2 Nye konsepter, resultater fra økodesign workshop
4.3 Utvelgelsen av tre konsepter
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Chapter 3 
Casestudy 1

 

Steg 3: Lag en 
økodesignstrategi
Dette steget skal gi prosjektgruppen oversikt over 
hvilket potensiale som finnes for å forbedre det 
eksisterende produktet. Stegets konkrete mål er å 
definere en økodesignstrategi for resten av prosjektet. 
Strategien definerer hvilke områder det skal fokuseres 
på i utviklingen av det nye produktet. Det skal svares på 
tre nøkkelspørsmål rundt utformingen av det nye 
produktet:
1. Hva kan firmaet gjøre?
2. Hva vil firmaet gjøre? (interne drivkrefter)
3. Hva må firmaet gjøre? (eksterne drivkrefter)

I prosessen med å utforme økodesignstrategi skal 
prosjektgruppen bli bevisst på mulighetene som ligger i 
konseptualiseringen av det nye produktet. Ved hjelp av 
arbeidsark (eng: worksheets) systematiseres analyser 
og strategier.

For å nå fram til økodesignstrategien gjennomføres 
analyser av de viktigste elementene innenfor prosjektets 
systemgrenser. Systemgrensen setter rammen for hvor 
vidt prosjektet skal spenne. Elementer som normalt 
finnes innenfor systemgrensene og også tas med i 
tidlige analyser er eksisterende produkter, 
produksjonsforhold i bedriften, miljøbelastninger fra 
råvarer osv.

Gangen i å lage en strategi kan grovt beskrives i 4 
punkter:

1. Analyser de miljømessige aspektene ved dagens 
produktsystem, samt få en oversikt over hvilke interne 
og eksterne drivkrefter for økodesign som finnes

 

Eivind introduserer til seminar og workshop
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step 3

2. Lag forslag til nye strategier
3. Evaluer forslagene
4. Definer strategien 

En definisjon av strategien ble utført av gruppa i 
fellesskap på et seminar. Gruppas erfaring er at steg 3 
egner seg meget godt til å bli gjennomgått i plenum. 
Diskusjonen rundt forskjellige emner i dette steget 
skapte nye og interessante synsvinkler, og nye ideer ble 
generert. I tillegg er det en del arbeidsark i dette steget 
som med fordel kan brukes av et prosjektteam i 
fellesskap.

 

Steg 3: Lag en økodesignstrategi
3.1 Introduksjon til analyse av Hamax barnesete 
3.2 Interne og eksterne drivkrefter
3.3 Generering av økodesignstrategier
3.4 Gjennomførbarhet
3.5 Strategihjulet
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Steg 2: Valg av produkt
Steg 2 omhandler valg av produkt for gjennomførelse av 
økodesignprosjekt. Valg av produkt kan være svært 
avgjørende for hvordan et pilotprosjekt utarter seg. 
Produktets markedspotesial, dets potensielle 
miljømessige forbedring, dets teknologiske 
gjennomførbarhet samt prosjektteamets 
læringsmuligheter er alle viktige faktorer som er 
avgjørende for hvor godt et produkt er egnet til å 
gjennomføre et økodesignprosjekt.

 

 

Steg 2: Valg av produkt
2.1 Valgkriterier
2.2 Valgt produkt
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Steg 1: Organisering av 
prosjektet
Steg 1 (UNEP/ecodesign side 53-60) omhandler 
oppretting av designgruppen og dennes forhold til 
ledelsen og bedriften for øvrig. Dette steget i 
økodesignprosessen tar også for seg initieringen av 
økodesignprosjektet, og er ment å skulle samle og 
motivere de impliserte parter før selve prosjektet tar til.

Prosjektinitieringen fant for denne oppgavens del sted 
før gruppen startet på selve prosessen. Det var allerede 
blitt beskrevet et prosjekt, gruppene som skulle 
samarbeide var blitt presentert og en tidsplan var satt 
opp.
Steg 1 deles inn i fire faser:

Steg 1: Organisering av prosjektet
1.1 Få støtte fra ledelsen
1.2 Opprette prosjektgruppe
1.3 Sett opp framdriftsplan og budsjett
1.4 Lag et økologisk manifest
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1.1 Få støtte fra ledelsen
Boka oppfordrer produktutvikleren til å ta initiativ til 
økodesignprosjektet og til å gjøre dette ved å aktivt søke støtte fra 
ledelsen. Ved å fortelle om 1) eksempler på suksess, 2) 
miljømessige fordeler og argumentere for 3) økonomiske og 4) 
markedsmessige fordeler skal ledelsen motiveres til å gi sitt 
samtykke.

I dette prosjektet er ledelsens rolle ulik den som beskrives i 
UNEP/ecodesign. I kompendiet blir det ansett som designerens rolle 
å motivere ledelsen. I denne øvingen har lærerkreftene tilknyttet 
instituttet rollen som ledelse, og disse er naturlig nok like motiverte 
som studentene, som vil danne prosjektgruppen. 

 

 

Steg 1 Organisering av prosjektet
1.1 Få støtte fra ledelsen
1.2 Opprette prosjektgruppe
1.3 Sett opp framdriftsplan og budsjett
1.4 Lag et økologisk manifest
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1.2 Opprette prosjektgruppe
Neste punkt er å sette sammen prosjektgruppen, som består 
av de menneskene som skal gjennomføre designprosjektet. 
Gruppen bør være bredt sammensatt, og kan bestå av 
prosjektleder, designer, miljøekspertise, markedsledelse og 
bedriftens innkjøpssjef.

Det er viktig å være oppmerksom på at prosjektgruppen ikke 
alltid sitter inn med den informasjonen eller kompetansen 
som er nødvendig for å belyse spesielle tema. Det kan da 
være riktig å dra inn ekspertise utenfra. Eksempelvis vil 
mange bedrifter måtte søke ekstern hjelp for å kartlegge 
miljømessige belastninger fra råstoffer i produksjonen.

Det understrekes at det er viktig at prosjektgruppen holder 
god kontakt med bedriftsledelsen gjennom hele prosessen, 
slik at denne kan holde seg orientert og gi til tilbakemelding 
til prosjektgruppen.

Prosjektgruppen er i dette tilfellet homogen i det henseende 
at medlemmenes faglige bakgrunn er relativt ensartet; alle er 
studenter i tredje årskurs på institutt for produktdesign. 
Dermed sikres ikke den brede ekspertise det søkes etter når 
UNEP/ecodesign foreslår at gruppen bør være sammensatt 
av mennesker fra forskjellige faglige miljøer. Dette øker faren 
for at verdifull informasjon kan ha blitt utelatt i analysefasen. 
Utvalgte produktkonsepter farges i tillegg av gruppens faglige 
bakgrunn, se steg 3-5.
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Steg 1 Organisering av prosjektet
1.1 Få støtte fra ledelsen
1.2 Opprette prosjektgruppe
1.3 Sett opp framdriftsplan og budsjett
1.4 Lag et økologisk manifest
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Intro 
Casestudy 1 

Økodesign 
- Miljøriktig produktutvikling i 7 steg

 
Et case utført av Mette Hammernes, Frederik Hansen Jr, 
Eivind Solberg og Bjørn S. Tennøe, alle 3.årsstudenter 
ved Teknisk Design ved NTNU i Trondheim.
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Forord
Hensikten med denne rapporten er å presentere det arbeid som er gjort i faget 68144 
Livssyklusanalyser og vurdering (miljøriktig produktutvikling) ved Institutt for Produktdesign, NTNU 
våren 1998. Øvingen som er gjort er ment å skulle gi praktisk erfaring i å gjennomføre et 
økodesignprosjekt i slik det er beskrevet i kompendiet “ECODESIGN: a promising approach to 
sustainable production and consumption (UNEP 1997)”, heretter referert til som “UNEP/ecodesign”.

Prosjektgruppen har fulgt de 7 stegene i fremgangsmåtene som er beskrevet i UNEP/ecodesign. Det 
har vært interessant og lærerikt å følge en designprosess ”etter oppskriften” på denne måten. Det er 
første gang gruppen arbeider etter en slik oppskrift, og vi har gjort oss flere positive erfaringer med de 
ulike metodene under fremdriften av prosjektet.

Prosjektet er gjennomført i samarbeid med Hamax AS.

En stor takk rettes til alle som har hjulpet til og kommet med innspill underveis.

Trondheim, April 1998

Mette Hammernes
Frederik Hansen Jr
Eivind Solberg
Bjørn S. Tennøe

 

Sammendrag
Denne rapporten tar systematisk for seg gjennomføringen av de syv stegene i økodesignprosessen 
som er beskrevet i læreboken UNEP/ecodesign. Innledningsvis behandles organisering av 
økodesignprosessen og valg av produkt som skal være gjenstand for gjennomføringen av prosjektet. Vi 
har arbeidet med et barnesete for sykkel (Hamax ”Kiss”). Videre presenterer vi vårt forslag til nye 
strategier for et mer miljøvennlig totalkonsept på kort- og lang sikt. Strategiene presenteres grafisk i 
form av økodesign strategihjul. 

Dernest behandles idegenereringsmetodikker og vi presenterer skisser til 6 nye konsepter for 
barnesete. Basert på bl.a. antatte markedsmuligheter, forventet økologisk profitt og teknisk 
gjennomførbarhet har vi valgt ut 3 konsepter for videre bearbeiding og detaljering. Ettersom 
detaljdesignet ikke er hovedsak i denne sammenheng vil ikke konseptene bli behandlet med 
produksjonsunderlag for øyet. 

Neste steg omhandler lansering av produktet. Dette er behandlet dels teoretisk, men med hovedvekt 
på et forslag til markedsføringsfolder for ett av konseptene (se bakre perm). Dette konseptet kan 
betraktes som vår endelige anbefaling til Hamax. Avslutningsvis har vi sett på ulike former for 
oppfølgingsaktiviteter, samt vurdert det anbefalte produktet og vår egen prosess.
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Innledning
Jordens befolkning øker stadig. Vårt energi- og 
materialforbruk er fortsatt i sterk vekst. 80-årenes 
økofilosofiske dommedagsprofeti er etter hvert 
redusert til kun å være et spørsmål om tid. Det er ikke 
lenger noen tvil om at utviklingen må ta en ny retning 
dersom vi skal tilstrebe et bærekraftig samfunn.

Et stort ansvar på dette området ligger hos industrien. 
Jorden ressurser kan bedre ivaretas ved riktig 
produksjon av riktige produkter. Hva er det så som 
gjør ett produkt eller ett produksjonsapparat riktigere 
enn et annet? Nettopp dette, å finne ut hva som er 
mer eller mindre riktig, kan være en vanskelig og 
omfattende prosess. Rapporten søker å belyse ulike 
sider ved denne prosessen.

Læreboken UNEP/ecodesign introduserer leseren til 
økodesign gjennom teori og praktiske eksempler. 
Boka fungerer også som en guide til gjennomføringen 
av et generelt økodesignprosjekt. Prosjektet blir delt 
inn i syv steg, som omfatter alt fra oppretting av 
prosjektgruppe via analyse av bedriftens ressurser til 
idegenerering og detaljering av spesifikke produkter.

Vi har valgt å gi rapporten en oppbygning og struktur 
som samsvarer med læreboken. Hovedvekten er lagt 
på den praktiske gjennomføringen av økodesign i 7 
steg. Beskrivelsen av arbeidet er komplettert med 
teoristoff der det er nødvendig. Teoristoffet er markert 
med en grå stripe i margen. Dette er gjort med tanke 
på læringseffekten overfor Hamax og deres 
eventuelle fremtidige økodesignprosjekter.

Det finnes flere forskjeller fra et ideelt prosjekt som 
beskrevet i manualen og det som blir gjennomført av 
gruppen. Gjennomføringen av steg 1, 2 og 7 avviker 
på grunn av oppgavens rammebetingelser en del fra 
det som er beskrevet i boken. Det er imidlertid 
likhetstrekk som vil gjøre øvingen nyttig og lærerik, og 
som gruppearbeid utgjør den en god simulering av et 
virkelig prosjekt.

 

Stø kurs med Hamax barnesete...
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Steg 5: Detaljering av konsept
I steg 5 skal konseptet som er utvalgt i steg 4 detaljeres. 
Strategiene som er beskrevet i forrige steg bringes 
videre. Gjennom teori og eksempler beskrives det 
hvordan problemstillinger innen hvert enkelt steg kan 
angripes. Målet er å gi formgiveren ideer og rettledning i 
de emnene av formgivingen relatert til økologi.

Steg fire og fem er formgiverens kjerneområde, og 
økodesign blir et supplement som skal fungere ved 
siden av andre fagdisipliner. Mange produktutviklere vil 
ha egne metoder for framskaffing av nye produkter, og 
økodesignstrategiene kan i så fall integreres med disse.

Når et produktutkast er laget skal så miljøgevinster, 
teknologisk gevinst og økonomisk profitt studeres. 
Produktets egenskaper må kartlegges i størst mulig 
grad. Med produktets egenskaper mener vi også den 
påvirkning det har på omgivelsene, begrenset av 
systemgrensene gruppen har satt for det gjeldende 
prosjektet. Denne oversikten er nødvendig for å kunne 
velge de riktige løsningene både i et økologisk og 
økonomisk perspektiv.

Steg fem tar for seg den endelige utformingen av 
produktkonseptet etter at en produktidé har blitt utformet 
i steg fire. I dette steget får de tre nye konseptene for 
barneseter sin endelige form og får presisert materialer 
og tilvirkningsteknikk.
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Steg 5: Detaljering av konsept
5.1 og 5.2 Detaljering og vurdering av de tre utvalgte konseptene
5.3 SimaPRO-vurdering av de tre konseptene og «Kiss»
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Chapter 6 

Casestudy 1

 

Steg 6: Lanseringsplan for 
produktet
Dette steget behandler det som skal skje når et produkt 
lanseres på markedet. Produktet skal nå være 
ferdigutviklet og produksjonsunderlaget foreligger, 
eventuelt sammen med modeller / prototyper. 

 

 

  

Steg 6: Lanseringsplan for produktet
6.1 Markedsføring av de nye produktene internt
6.2 Markedsføringsplan
6.3 Forberede til produksjon
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6.1 Markedsføring av de nye 
produktene internt
Før et produkt lanseres er det viktig at alle involverte 
parter er enige om den nye produktprofilen. De ansatte i 
bedriften må vite hvorfor produktet er endret. Samtlige 
bør ha samme oppfatning om det nye produktets 
identitet. Dette er også viktig for å skape intern 
entusiasme rundt produktet. I en større bedrift kan en 
således gjennomføre en intern markedsføring av 
produktet.

 

Steg 6: Lanseringsplan for produktet
6.1 Markedsføring av de nye produktene internt
6.2 Markedsføringsplan
6.3 Forberede til produksjon
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6.3 Forberede til produksjon
Ellers kan bedriften stort sett følge sine normale 
prosedyrer når det gjelder å klargjøre produktet for 
produksjon. Hvis produktet er radikalt endret i forhold til 
eksisterende alternativer, vil det ofte være nødvendig 
med nullserieproduksjon og brukertesting.

Flere av konseptene gruppen har kommet frem til kan 
endre måten man vil bruke sin sykkel på. Ved lansering 
av et nytt produkt bør dette kommuniseres til brukeren. 
Vi har valgt å illustrere dette ved et eksempel. Se 
markedsføringsfolderen som er lagt ved rapporten.

Forsiden til markedsføringsfolderen

Steg 6: Lanseringsplan for produktet
6.1 Markedsføring av de nye produktene internt
6.2 Markedsføringsplan
6.3 Forberede til produksjon
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Steg 7: Evaluering og 
oppfølging
Når et prosjekt er ferdig og produktet er på markedet, er 
det viktig at man evaluerer resultatene for å avdekke 
gode og dårlige kvaliteter ved de metoder som er brukt, 
slik at man kan lære noe før neste prosjekt. Dette kan 
gjøres forholdsvis kort tid etter at prosjektet er avsluttet. 
Evaluering deles i to hoveddeler:

1 Evaluering av produkt
2 Evaluering av prosjekt/prosess

 

 

  

Steg 7: Evaluering og oppfølging
7.1 Evaluering av produktet
7.2 Evaluering av prosessen
7.3 Utvikling av økodesignprogram
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Chapter 6

Step 6: communicating and launching the product 
Step 5 concluded with the presentation of an environmentally-improved design of the selected 
product. The environmental, technological and financial feasibility had been established, and a set of 
technical drawings and a model or prototype were ready. 

Step 6 describes the steps that will lead to the successful realization of the new design. These 
include promoting the new design internally, market research and developing a promotion plan, plus 
the preparatory work for production. At the end of Step 6 the product will be ready for production and 
and the launch of the product. We will have ensured that there is- a good marketing mix and, 
communications about the product will have been prepared to ensure that the environmental 
improvement is seen as an added benefit. During this step, the project can make use of Module F 
(Green Marketing) in which much attention is given to how to promote environmentally-improved 
products. 

Module I is relevant to this chapter.

Step 6: communicating and launching the product 
6.1 Promote the new design in-house
6.2 Develop a promotion plan
6.3 Prepare for production
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Chapter 6.1

6.1 Promote the new design in-house

Informing 
everyone 
involved

The significance and necessity of the proposed changes need to be made clear to everyone 
involved, and must be acceptable to them. It is one of the tasks of the project leader to ensure that 
the decisions taken by the project team are not reversed at a later stage, due to ignorance of 
colleagues who were not directly involved with the project. Those responsible for beginning 
production and for launching the product should by now be convinced of the benefits of the new 
design, thanks to their involvement throughout the project. 

This can be done by:

●     making the company's environmental policy known officially; 
●     presenting the new design by the project team in plenary sessions; 
●     publication in the company's newsletter; 
●     training courses for the staff; 
●     and publication of ecodesign guidelines, for example in a manual. 

To raise enthusiasm for ecodesign, employees can be invited to make suggestions for improving the 
environmental aspects of the company's products. 

 

Module F and Module I is relevant to this chapter.

Step 6: communicating and launching the product 
6.1 Promote the new design in-house
6.2 Develop a promotion plan
6.3 Prepare for production
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Chapter 7 

Step 7: establishing follow-up activities
It is important that the company learns from the ecodesign project so that it can reap the rewards. An 
evaluation of the project will provide the basis for sound, well-argued ecodesign follow-up activities, 
perhaps in the form of an ecodesign programme. This final Step presents ideas on evaluation and 
ecodesign follow-up activities. 

Two evaluation options are explored: a product evaluation and a process-oriented project evaluation. 
Ecodesign follow-up activities are then discussed. 

The in-house development of an ecodesign programme is central here. Such a programme should 
include the production of an in-house ecodesign manual, information management, agreements 
reached with suppliers and customers, and an in-house training programme. 

Module I is relevant to this chapter.

Step 7:establishing follow-up activities
7.1 Evaluate the product result 
7.2 Evaluate the project results 
7.3 Develop an ecodesign programme
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Chapter 6.2

6.2 Develop a promotion plan
Executing market research, drawing up a marketing plan and introducing products on the market are 
subjects which have been described in detail in the existing literature which is referred to in Module 
F, Green Marketing. 

Ecodesign calls for a few changes with regard to marketing and sales. This section deals only with 
those aspects that are specific to the relationship between the product, the environment and the 
market.

Publicity: 
revealing 

the benefits 
of the new 

product

Publicity requires a special approach. It is not easy to communicate about one environmental aspect 
of a product to the consumer, let alone several. To avoid confusing consumers it is important that the 
information given to them is clear, understandable and reliable. The risk of not being understood well 
is high. 

The main element of any publicity campaign pursued on the basis of environmental arguments is 
credibility: the, credibility of the environmental claims of the product, and the credibility and reliability 
of the company as a whole. In larger companies, this issue is the responsibility of the marketing 
department. 

These aspects are worked out in greater detail in Module F, Green Marketing. The module explains 
the effect promotion can have on the corporate image and the risks involved with green marketing. 

Many benefits in terms of the environment can be translated into benefits for the user of the product. 
An explanation is also given of how these benefits, as well as the links in the sales chain, can be 
used for the green marketing of a product. finally, Module F explains how ecodesign changes the 
way a product is introduced on the market.

  

Module F and Module I are relevant to this chapter.

Step 6: communicating and launching the product 
6.1 Promote the new design in-house
6.2 Develop a promotion plan
6.3 Prepare for production
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Chapter 6.3

6.3 Prepare for production
We have come a long way from the first step of product development and have now reached the 
actual production stage. The point of departure for preparing for production is the approved product 
design which satisfies both the original design brief (see Section 3.2) and the list of requirements 
(see Section 3.3). The technical and financial feasibility have been assessed favourably by the both 
the project team and corporate management. 

From now on it is a matter of following normal manufacturing procedure. Prototypes, test moulds, 
trial tools and an initial series are used to test and adjustment the product, as necessary. This can 
sometimes lead to modification of the definitive production mould or to last minute alterations to the 
product itself. 

It may be valuable to set up consumer panels to test the product. Consumers can also be asked 
what they think of the product's relative environmental impact compared to that of its competitors. 

The results of step 6 are a plan for the product's launch, plus a definitive product description and a 
production plan. Work can now begin on publicity material. The definitive moulds and production 
tools can be ordered and, as soon as they arrive, production of the first series of the new product 
can begin. 

 

Module I is relevant to this chapter.

Step 6: communicating and launching the product 
6.1 Promote the new design in-house
6.2 Develop a promotion plan
6.3 Prepare for production
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Steg 6: Lanseringsplan for 
produktet
Dette steget behandler det som skal skje når et produkt 
lanseres på markedet. Produktet skal nå være 
ferdigutviklet og produksjonsunderlaget foreligger, 
eventuelt sammen med modeller / prototyper. 

 

 

  

Steg 6: Lanseringsplan for produktet
6.1 Markedsføring av de nye produktene internt
6.2 Markedsføringsplan
6.3 Forberede til produksjon
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6.2 Markedsføringsplan
Før produksjonen kan starte utvikles en 
markedsføringsplan. Det er viktig at økoaspektet tydelig 
kommer frem som en attraktiv side ved produktet. Nye 
produkter kan kreve en viss opplæring av forbrukeren. 
Derfor må forbrukerne gjøres oppmerksomme på 
produktets fordeler, og nødvendig informasjon må tre 
tydelig frem.

I tillegg er det viktig at produkt og produsent virker 
troverdige når økologiske argumenter blir brukt i 
markedsføringsøyemed. Forbrukere som velger 
produkter ut i fra økologiske egenskaper er ofte mer 
bevisste på sine valg enn den jevne forbruker. Negativ 
eksponering rundt et produkt 
kan derfor være svært skadelig.

 

Markedføring av setene “sportsvogn” og 
“cuba” 

kan godt gjøres samlet.
Man ser for seg en brukssituasjon 

der de to setene kan brukes sammen.

 

Steg 6: Lanseringsplan for produktet
6.1 Markedsføring av de nye produktene internt
6.2 Markedsføringsplan
6.3 Forberede til produksjon
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Intro

About this manual

What are the objectives of the manual?

The manual Ecodesign: a promising approach to sustainable production 
and consumption has been written to help industrial businesses worldwide 
introduce systematic ecodesign. Now that businesses are becoming more 
familiar with the concepts of environmental management and cleaner processes, 
the time has come to focus on the core of the issue: the design of the product 
itself. Improving product design by applying ecodesign principles is a big step 
towards the prevention of environmental problems at source and, hence, towards 
a more sustainable society.

Ecodesign, or the integration of environmental aspects into the familiar product 
development process, is important from both the environmental and the business 
perspective. Ecodesign projects carried out all over the world have shown that as 
well as helping improve the environment, ecodesign also often offers businesses 
financial benefits.

●     The objectives of this ecodesign manual are:
to describe a step-by-step method, tools and guidelines to help companies 
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implement ecodesign in their product development processes; 
●     to supply practical information on specific ecodesign issues, such as 

ecodesign strategies, methods for life cycle assessment and life cycle 
costing, product-oriented environmental policy, the environmental problem 
and green tactical marketing;

●     to function as a broker for ecodesign by including extensive information 
sources, literature references and addresses of ecodesign information 
providers;

●     to create worldwide interest in ecodesign by including many international 
ecodesign case studies which reveal the environmental and 
entrepreneurial benefits of ecodesign when applied in practice; and

●     to stimulate product developers experienced in improving the 
environmental profile of their products to provide innovative products with a 
low environmental impact.

What can be achieved with 
ecodesign?

The first results of ecodesign are promising: a 30 to 50 per cent reduction in 
environmental load is often feasible in the short term. Even higher reductions can 
be achieved. For example, the Picto office chair is a breakthrough in which 
ecodesign resulted in a saving of material and energy, a reduction in waste, an 
innovative product design and a considerable reduction in costs. This is 'a win-
win' situation in which there are benefits for both the business and the 
environment. A win-win situation can also be achieved through a number of small 
steps rather than a single large breakthrough. It takes only a little logical thinking 
to achieve a moderate reduction in environmental impact and thus familiarity with 
the subject. It is therefore important for businesses to start gaining experience 
with ecodesign as soon as possible. Opportunities are legion, and it is, simply a 
case of grasping them as quickly as possible. 
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EXHIBIT 1: WILKHAHN, Germany

In 1992 Wilkhahn Ltd., a German company with outlets in 35 countries, 
introduced the family of office swivel chairs called the Picto 20 Programme. The 
Picto is a product with a lower environmental impact and which has an innovative 
design It has proven to have a high market potential as well: a sales increase of 1 
5 per cent has been realized since the product was introduced.

The office chair is designed to have a long life. The number of parts and the 
amount of materials used has been reduced to a minimum. The product is made 
for easy repair, disassembly and reuse. The chair can be recycled up to 95 per 
cent. 

All parts are mechanically joined, without glue. All plastic 
parts weighing more than 15 grammes are marked for 
identification. The materials used are polypropylene, high-
pressure secondary aluminum, PUR-foam produced without 
CFCs and beech wood from renewable sources. Pigments 
do not contain heavy metals, The cloth covers are 
detachable for cleaning, repair or replacements Wilkhahn 
has developed a system for taking back the product and 
remanufacturinq it after the initial use.

source: Catalogue The Picto by Wilkhahn,
Bad Münder, Germany
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Background to the manual 

How is ecodesign treated in the manual?

Governments, businesses and consumers began to give more attention to the 
environmental aspects of products after 1990. This trend has been encouraged 
by a growing awareness of responsibility for the environment. The focus has 
shifted from environmental management in the form of 'end-of-pipe technology' to 
'cleaner processes' followed by improving the product design itself. Larger 
companies with international sales outlets have already gained experience with 
ecodesign. Their knowledge and experience has been used to make this manual.

 

The approach followed here The word ecodesign has been chosen since it implies a need to find the right 
balance between ecological and economic requirements while developing 
products. Environmental issues must be considered in all the stages of product 
development, with the aim of producing products with the lowest possible 
environmental burden at all stages of the product life cycle. In the end, ecodesign 
should lead to a more sustainable system of production and consumption (as the 
title of this publication suggests). Other terms referring to the same approach are 
design for the environment, life cycle design and environmentally-conscious 
design and manufacturing. 

Cleaner production is regarded as the predecessor of ecodesign. A relation 
between ecodesign and the concepts of life cycle management and industrial 
ecology exists, but is less direct. A more extensive discussion of these concepts 
can be found in Chapter 2.1.

The backbone of the manual is a step-by-step plan which allows a business to 
initiate and carry out an ecodesign project and, as a result, gain experience in 
this field and become familiar with the main ecodesign principles.

As experience with ecodesign is gained, the company can moderate the step-by-
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step plan in an ecodesign programme that best suits its own situation and 
demands. With that, the company can internalize ecodesign in its product, 
development function and improve its other products as well.

Who is the manual intended for?

This manual provides can introduction to ecodesign for all those who are active 
or interested in product development, in large as well as small companies and in 
design consultancies. The manual assumes that the reader already has some 
knowledge of the general design process and associated marketing aspects. The 
primary audience is thus product managers, product developers and designers. 
Nevertheless, many of the issues discussed are relevant to marketing managers, 
production planners and buyers as well. When the manual refers to the product 
developer or product development team it includes all those who cooperate to 
develop products.

The manual also contains valuable information for students and teachers in 
industrial design engineering or, more specifically, ecodesign.

How should the manual be used?

The manual is set up in such way that each user can pick out the issues in which 
he or she is most interested. To achieve this, the manual has a modular 
structure.
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The arrangement of the manual Chapters 1 and 2 provide the necessary background. Chapter I describes the 
importance of ecodesign, addressing both environmental and entrepreneurial 
interests. Chapter II explains the essence of ecodesign by describing the relation 
of ecodesign to other environmental approaches in industry and its relation with 
the traditional product development process. 

The backbone of the manual is the ecodesign process described in seven steps. 
This step-by-step plan runs more or less parallel to the customary design 
process. In each step attention is focused on those aspects which are specifically 
related to ecodesign. The steps deal with the organization of an ecodesign 
project (Step 1), product selection (Step 2), the establishment of ecodesign 
strategies (Step 3), the generation of ideas (Step 4), detailing the design concept 
(Step 5), communication and product launch (Step 6) and the organization of 
follow-up activities (Step 7). This structure is illustrated in the Reader's Guide 
(see page 10 and at the beginning of each Step).

Supplementary 'modules' can be found after the 7 steps. Nine modules have 
been included, each dealing with a specific ecodesign issue: ecodesign 
strategies (A), optimization of the end-of-life system (B), methods for Quantitative 
life cycle analysis (C) and life cycle costing (D), ecodesign workshops (E), green 
marketing (F), the environmental problem (G), productoriented environmental 
policy (H) and information providers and literature references (I). The Reader's 
Guide on page 10 illustrates the relevance of the modules to each ecodesign 
step.

A collection of ecodesign worksheets concludes the manual. These can be used 
while the ecodesign team is following the step-by-step plan described in the 7 
steps.
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Picking out relevant elements Since the manual deals with a broad range of ecodesign-related issues but 
readers can pick out the elements most relevant to their situation. The following 
recommendations may support this selection. 

  

If you are you shold not miss
General 
manager

Executive summary, the introduction and the examples in the 
boxes

Product 
manager

Executive summary, the introduction and Chapters I, II and the 
7steps, A, B, C, E, F, H

Ecodesign 
manager

Complete manual

Product 
developer

Introduction, the 7steps, A, B, C, D and G

Product 
designer

Introduction, the 7steps, A, C and E

Marketing 
manager

Introduction, Chapter I and 3, D, F and H

Production 
planner

Introduction, the 7steps, A, B, G and H

Buyer Introduction, the 7steps, A, B, G and H
Environmentalist Introduction, Chapter I, II and the 7steps, A, B, C, F and G
Teacher Complete manual
Student Complete manual
Policy-makers Executive summary and introduction
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I The importance of ecodesign
II The essence of ecodesign
Step 1: Organizing an ecodesign project
Step 2: Selecting a product
Step 3: Establishing the ecodesign strategy
Step 4: Generating and selecting product ideas
Step 5: Detailing the concept
Step 6: Communicating and launching the product 
Step 7: Establishing follow-up activities
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Chapter 7.1 

7.1 Evaluate the product result 
In this section five issues are addressed which are relevant to the evaluation of the product 
results. How this knowledge and experience can be used in future projects is dealt with in Section 
3.7.3.

 

Establishing 
the 

environmental 
and financial 
merits of the 
new design

The first issue that must be looked at is the environmental and financial merit of the product. Both 
are crucial for ecodesign. They can usually be established properly only some time after the 
product has been launched. Only then will it be possible to evaluate the new product's success, 
The environmental results also depend on sales figures. The same methods and tools that were 
described in Step 5 (see Section 3.5) can be used to establish the environmental and financial 
merits. If the figures are presented in a. simplified form, their clarity is more likely to stimulate, the 
start of ecodesign follow-up projects. Methodological support for these activities can be found in 
Module C, Methods for Life Cycle Assessment, and Module D, Methods for Life Cycle Costing. 

 

Does the new 
product fulfil 

its function 
more 

efficiently 
than the old 

one? 

The second issue relates to how the product fulfils its function. The environmental merits are 
obviously only one aspect of the changed (or entirely new) product. When the project has been 
completed it will be known whether the product fulfils its other functions better as well. 

The short- 
and the long-

term 
ecodesign 
strategies

The project probably focused on the short-term ecodesign strategy (see Section 3.3). The time 
has now come to consider both short- and long-term strategies. To what extent did the short-term 
strategy result in concrete product improvements? Did the long-term ecodesign strategy lead to 
the start of a new development process or become part of a research and development 
programme? Both questions are crucial. 
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How radical 
was the 
product 

redesign?

An evaluation of how customers perceive the product's redesign is another evaluation issue. This 
evaluation will have to provide insights into customers' opinions of the redesign, and of how 
radical they think it was, on a scale from 'hardly perceptible' to 'radical'. This will indicate the 
environmental merit of the new design. 
Here the word 'radical' means that the product has undergone fundamental change and has 
resulted in it fulfilling its function in a different, innovative way. In practice, the more radical a 
product change, the- more the number of people involved, the greater the effect, and the more 
information that needs to be communicated (both internally and externally). In cases of radical 
change, particularly, an educative dialogue with the customer is essential if the product is to be 
accepted. 

 

Which stages 
of the 

product's life 
cycle have 

been 
stressed?

Finally, an assessment must be made of the relative attention that was given to the different 
stages in the product's life cycle. Some stages are usually given more attention than others. This 
assessment will highlight which stages should be given more attention in future ecodesign 
projects. 

Module C, Module D and Module I is relevant to this chapter.

Step 7:establishing follow-up activities
7.1 Evaluate the product result 
7.2 Evaluate the project results 
7.3 Develop an ecodesign programme
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Chapter 7.2

7.2 Evaluate the project results 
Besides the product results evaluation, thought must also be given to the procedure involved in 
developing the new product, and how it was organized. This manual follows a procedure based on a 
step-by-step approach combined with a team approach. These approaches should be modified 
where necessary, and tailored to suit company needs, Evaluating the procedure and the team 
approach can teach a company how to apply both in future projects in a flexible way. 

 

Does the 
step-by-

step 
approach 
suit your 

company?

Companies that are accustomed to using phased approaches when developing new products will 
know how to adapt the step-by-step approach to suit their own product development practice. 
Companies for which structural product development is new should evaluate their experience with 
the suggested step-by-step approach. Which steps did not receive sufficient attention? How can this 
be improved? Should the steps be executed in a different order? Answering these questions can 
lead to suggestions on how to organize the process better in future projects. 

 

Improving 
the team 

approach

The pros and cons of the team approach should be carefully set out in order to achieve the most 
efficient working method. Working in teams makes product development somewhat more complex. 
Nevertheless, this is normally compensated for in the higher quality and speed of the product 
development process. 
Other questions to be asked in this evaluation are: has one 'role' had a dominant position, and was 
that dominance justified or should other disciplines have a greater say? 

 

What gaps 
in 

knowledge 
have been 

detected 
and how 

can they be 
bridged?

 

The third point requiring assessment is whether there are gaps in the company's knowledge of 
environmental issues. The fact that 'ecodesign' is such a new subject can imply lack of knowledge 
about environmental aspects. The question that then arises is whether there is a lack of knowledge 
in the company itself, among the members of the team and other members of staff. If the answer is 
yes, there is a need for training or buying in external knowledge.

Module I is relevant to this chapter.
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Step 7:establishing follow-up activities
7.1 Evaluate the product result 
7.2 Evaluate the project results 
7.3 Develop an ecodesign programme
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Chapter 7.3 

7.3 Develop an ecodesign programme
If the results of the ecodesign project have been evaluated favourably then there is sufficient 
reason to prepare a follow-up project in the form of a long-term and formalized ecodesign 
programme. The ecodesign project will have made the strengths, the weaknesses and the 
opportunities obvious. This can be used to estimate the possibilities of redesigning other company 
products in successive follow-up projects.

One way to proceed is to set up a step-by-step ecodesign programme to tackle those products 
which deserve priority. A more complex product could be included in this 'second round'. Or the 
team might tackle the same product more rigorously. In other words, back to step 1 of the step-by-
step plan.

Before starting, the company should give thought to a number of recommendations about 
ecodesign follow-up activities. 

Is outside 
environmental 
expertise still 

necessary?

First, reconsider your dependence on outside environmental experts. Experience shows that after 
several projects sufficient expertise has normally been built up within the company to perform an 
ecodesign project without the help of outside experts. Nevertheless, outside involvement 
constitutes a major form of stimulation for the company and also reduces the risk of 'industrial 
blindness'. 

To find out how much outside expertise is needed by the company:

●     draw up specific agreements with external experts with regard to the build-up and transfer 
of knowledge;

●     record previous experiences in your own data system and in an in-house ecodesign 
manual.

The role of 
environmental 

information

All the environmental information which was collected during the ecodesign project should be 
carefully recorded in order to save time and expenditure when undertaking new projects. How this 
information is recorded is important in developing an ecodesign programme.

One suggestion is to establish product-specific files for documentation. These files can be 
structured along the lines of the product life cycle, the MET Matrix (see Section 3.3. 1) or the 
procedure for making a life cycle assessment (see Module C, Methods for Life Cycle 
Assessment). Indicate specifically the information that is still lacking. Quantify as much as possible 
and always include the sources of the information.

If a company has a Quality Assurance or Environmental Management department then the job of 
collecting and managing these data should be delegated to them. 
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What 
agreements 

should be 
made with 

suppliers and 
customers 

about 
information 

supply?

Make explicit agreements on the recording and exchange of environmental data with both 
suppliers and customers. This is very important as the availability of well-documented information 
can save time and money.

Agreements about the exchange of information are important given that the emphasis in 
ecodesign is shifting from the product in the narrow sense to the product system's entire life cycle. 
This implies that there should be good communication between everyone involved in the 'cradle to 
grave' process. This means that when purchasing raw materials; catalysts, materials, additives, 
components, products and packaging, you should always request details of the environmental 
impact of the purchased materials. Large companies already require their suppliers to sign 
statements to this effect.

The in-house 
training 

programme

It is also wise to set up an in-house training programme; the ecodesign manual can support this. 
Many environmental improvements made to a product affect a company's traditions. Such 
changes require a solid base and expertise such as: 

●     acceptance and proficiency in applying changed or supplementary product and process 
specifications; 

●     developing a second sense for environmental bottlenecks so that unconventional solutions 
can be put forward and accepted; 

●     gaining an understanding of new market possibilities for environmental improvement, such 
as the sale of second-grade material, and product and market positioning in the light of 
sensitive environmental aspects; 

●     acquiring proficiency in quick and reliable methods of weighing up the various options for 
the environmental improvement of products.

Setting up an 
in-house 

ecodesign 
manual

If possible, set up an in-house ecodesign manual. This manual should contain standards specific 
to the company concerned which make it clear to those working in the company, as well as those 
outside the company, that corporate management supports and stimulates ecodesign.

Many large international companies are now developing their own ecodesign manuals. Their 
experience suggests that when drawing up such a manual one should: 

●     Make sure that management sets out in writing the company's environmental policy for the 
short and the long term. This must refer to cleaner production in general and include 
production process and product priorities (established as a result of a pilot project).

●     Pay attention to the balance needed between a process-oriented and a product-oriented 
approach. For the product approach, develop several explicit guidelines for in-house and 
external product developers on those materials, purchased components, packaging and 
production processes that are allowed, those that are preferably not to be used, and those 
that are specifically prohibited. 

●     Indicate-for each design project-how the objectives for the product, or for the various 
functional groups, can be formulated. Also indicate what checks will be carried out to 
ensure that the objectives are met. Targets must be defined specifically and quantitatively.

●     Indicate for each step in the usual design process which ecodesign aspects must be 
reported to management. 
Describe the requirements concerning product documentation (such as listing the reusable 
components, environmental information and supplier statements). Establish who will be 
responsible for collecting and managing environmental data. 

●     Identify the people the project team may contact for additional environmental information, 
set out which ecodesign tools are available and what educational possibilities are offered by 
the company. Stimulating networking internally and externally is important. 

●     Reserve a section for any aspects which will require specific attention, tips and examples 
per product. This is to give inspiration and information to project teams relatively new to 
ecodesign.
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EXHIBIT 3.7.1 Ecodesign formalization at Philips Sound & Vision, The Netherlands 

Philips Sound & Vision regards an Ecodesign Manual as a means of embedding ecodesign in an 
organization, The contents of its manual are shown below. Essentially it is a collection of the 
knowledge and experience gained at Philips Sound & Vision, the knowledge available outside the 
company, and developments in the field of environmental legislation and regulations. The 
substance of the manual is naturally focused on issues of relevance to consumers of electronics 
products. The manual was first published in 1991, and was followed by several updates. It is a 
mandatory document which applies throughout the world-wide organization. This means that the 
compulsory environmental design rules must be applied without compromise, and this is checked 
when the product is released. These compulsory rules are complemented with suggestions 
(exceptions remain possible) and recommendations. Background information is contained in 
several separate sections. The manual is also used as the basis for training courses. The courses 
are given on the basis of the products designed and made in the relevant branch, by way of 
lectures and hands-on training sessions. This procedure is a continuous learning process, both for 
the organization in general and for the participating experts. Nevertheless, good results are not 
always achieved. In this respect experiences with ecodesign are exactly the same as with any 
other 'cultural' changes in an organization, such as the introduction of the quality concept.
The following text presents a part of the contents of the environmental Design Manual which is the 
Sound & Vision/Consumer Electronics Divisional Standard for EcoDesign and Supplier 
Requirements,

PART 1. ENVIRONMENTAL POLICY 
CE ENVIRONMENTAL REQUIREMENTS 
How to use the manual 
Summary of mandatory design rules 
Environmental weight and calculation method 
Marketing and labelling 
Packaging 
Customer information 
Purchasing directives and chemical content 
Banned substances 
Batteries 
Ozone Depleting Chemicals ([H]CFCs)

PART 2. CE ENVIRONMENTAL ORGANIZATION ENVIRONMENTAL RECOMMENDATIONS 
AND INFORMATION 
Chemical content 
Power consumption 
End of life costs and design recommendations 
Eco-audits 
LCA as a basis for environmental care 
Eco labels

PART 3. BUSINESS GROUP SPECIFIC ENVIRONMENTAL STANDARDS

PART 4. ANNEXES 
Environmental release status of passive components 
Environmental release status of active components 
Environmental release status of electromechanical components 
Environmental release status of key components 
Environmental release status of plastics (for PCBs) 
Environmental release status of laminates 
Environmental release status of metals 
Environmental release status of chemicals 
Philips CE list of environmentally relevant substances 
Summary of legislation and regulations 
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ICC charter 
Related documents

EXHIBIT 3.7.2 Implementation of ecodesign at Océ van der Grinten, The Netherlands 

Océ is a leading Dutch supplier of products and services for the presentation of information on 
paper. Products include copiers, laser printers, plotters and supplies for office systems and design 
engineering. As a part of Oce's corporate policy on health, safety and environment, a special 'ECO-
design' project has been conducted using the 7050 family of large-format plain paper copiers, 
which have many environmental benefits, as a pilot project. One result has been Océ specific 
ECO-design methodology and tools for follow up. The project was conducted with TNO, a leading 
Dutch technical research institute. 
Results are: 

●     the machines use Océ recycled paper; 
●     the machines are available for instant copying, with no warm up time since the machines 

are always in stand-by mode in which power consumption is less than 10 Watts, resulting in 
substantial energy savings; 

●     an organic photoconductor drum which does not use heavy metals such as selenium; 
●     a completely silent machine in stand-by mode; 
●     a 30 percent reduction in packaging materials; 
●     use of recycled plastics in the machine; 
●     application of specific principles of Design for Disassembly and Design for Recycling; 
●     a modular design that allows efficient disassembly in Océ recycling facilities; and
●     an ECO-design method:

The experience gathered in the pilot project has been condensed in an Engineering 
Environmental Manual which has been made Océ-specific. The manual covers general policy 
towards the environment, priorities, design targets, design rules and examples. The structure of 
the manual is based on the MET Matrix used in life cycle analysis (see Section 3.3.1). As a follow-
up, a training programme has been developed for designers to spread knowledge in the field.

The Océ large-format plain paper copier 7050

Source: T. H. Geerken, Océ-Nederland B.V., Venlo, The Netherlands
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Module C and Module I are relevant to this chapter.

Step 7:establishing follow-up activities
7.1 Evaluate the product result 
7.2 Evaluate the project results 
7.3 Develop an ecodesign programme
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Modules

  

Modules

 

Bla, bla, bla.... Her kan du lese alle modulene

Module A: Ecodesign strategies
Module B: Optimization of the end-of-life system
Module C: Methods for life cycle assessment
Module D: Methods for life cycle costing 
Module E: Ecodesign workshops
Module F: Green marketing
Module G: The environmental problem 
Module H: Product-oriented environmental policy
Module I: Information providers and literature references
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Chapter 3.3

 

3.3 Generate improvement options
During the analysis of the environmental product profile, many improvement options will have come up 
spontaneously. These improvement options have been filled out on work sheet 6 (in Module J, 
Worksheets), grouped according to a classification of eight ecodesign strategies. The recommended 
classification of ecodesign strategies, called the ecodesign strategy wheel, is illustrated in Figure 3.3.4.

To generate even more improvement options, the project can also go the other way around by using the 
ecodesign strategy wheel as an option-generating tool.

Figure 3.3.4: The ecodesign strategy wheel
The model visualizes the strategies that can be followed for ecodesign. Some relate mostly to product 
components, some to product structure and others to the product system (source: The LiDS-wheel, Van 
Hemel 1995).
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Reading the 
ecodesign 

strategy 
wheel

The ecodesign strategy wheel visualizes which strategies can be followed for ecodesign in general. The 
model shows which design solutions can lead to improvement of the environmental profile of a product, 
without describing the resulting separate environmental effects. At this moment in the step-by-step plan, 
the ecodesign strategy wheel is used as a general framework, provoking new improvement options. 

Later (see Section 3.3.5), the project team can use the ecodesign strategy wheel of Figure 3.3.4 (work 
sheet 8, Module J) to visualize and communicate the established ecodesign strategy inside and outside 
the company. First the environmental profile of the old product is sketched on a rough five-point scale for 
reference. Then the ecodesign priorities for the new product are added. The result is a clear picture of the 
level of ecodesign ambition for a certain ecodesign project. The resulting surface visualizes the 
ecodesign strategy which is established after evaluation of the proposed ecodesign strategy from both 
the environmental and the business perspective; the bigger the difference between the two surfaces, the 
higher the ambitions for ecodesign are set.

However, to calculate environmental product improvements the team should use more quantitative life 
cycle assessment tools (see Module C, Methods for Life Cycle Assessment).

Some ecodesign strategies will influence mostly the product component level, others the product and yet 
others the product system. These levels are indicated in the figure. The ins and outs of the ecodesign 
strategy wheel are discussed in more detail in Module A, Ecodesign Strategies.

Generating 
additional 

options for 
improvement

Organize a brainstorm session and search for options to improve the product, looking at the eight axes of 
the ecodesign strategy wheel in turn. In Module E, Ecodesign Workshops, a workshop format is 
suggested to support this type of brainstorming. 

When searching for these options, ignore the environmental merit or feasibility thereof in order to retain 
the greatest freedom of movement possible. Taking the different axes in succession prevents you from 
grasping at only one ecodesign option. Use the work sheet 'Ecodesign Improvement Options' (work sheet 
6, Module J) and add your findings to the improvement options which resulted from the environmental 
analysis (Section 3.3.1).
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EXHIBIT 3.3.4 . Improvement options for the Veromatic professional coffee machine 

Ecodesign strategy 1. Selection of low-impact materials
1.1 Low energy content materials.
1.2 Parts made of recyclable and mutual compatible materials for high-quality recycling.
1.3 Use the same materials for different parts.
1.4 Coding of parts with the material type and production year, so the quality of the used part can be 
estimated for reuse or recycling

Ecodesign strategy 2: Reduction of materials usage
2.1 Reduce the size of the machine, put parts closer to one other.
2.2 Reduce the size of the boiler.
2.3 Combine different functions in one part-for example, use one container instead of three for the three 
different ingredients.

Ecodesign strategy 3: Optimization of production techniques
3.1 Optimize production processes, focussing on management and technology changes.

Ecodesign strategy 4: Optimization of distribution system
4.1 Eliminate packaging.
4.2 Reduce the amount of packaging materials.
4.3 Make the packaging reusable.
4.4 Protect Only the corners of the coffee machine with packaging

Ecodesign strategy 5: Reduction of impact during use
5.1 Install a time switch so that after a specific time the machine will automatically stop using energy.
5.2 Insulate the boiler, so less heat is wasted.
5.3 Use the minimum temperature required for good coffee.
5.4 Design a boiler, such as a less powerful one, that consumes less energy.

Ecodesign strategy 6. Optimization of initial lifetime
6.1 Make parts easy to repair.
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Ecodesign strategy 7. Optimization of the end-of-life system
7.l Set up a logistic and administrative system to take back used products.
7.2 Design the product so that it can be disassembled easily.
7.3 Reuse parts that are still economically valuable.

ecodesign strategy @: New concept development
@.1 Lease or rent the machine so that all machines will be returned.

Source: Visser 1995

Module E and Module I are relevant to this chapter.

Step 3: Establishing the ecodesign strategy
3.1 Analyse the environmental product profile
3.2 Analyse internal and external ecodesign drivers
3.3 Generate improvement options
3.4 Study feasibility of the improvement option
3.5 Define the ecodesign strategy
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 Welcome  

 

Welcome to a guided tour in ecodesign! 
This is a demo-version of an interactive program based on the written 
manual Ecodesign: a promising approach to sustainable production and 
consumption. The text from the manual is presented in an interactive way, 
with casestudies and worksheets. 

The site will also try to give inspiration through the articles presented in 
the article-area of the site, through the library of links to internetsites that 
are relevant to Ecodesign, Sustainability, Future-Scenarios, Factor 10 etc, 
and of course the examples presented in the inspiration-area.

You can navigate between the theory and the examples and worksheets 
that are related to the specific chapter in the theory by using the menu at 
the bottom of the pages.
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 Links  

Links to internetpages that are relevant to 
Ecodesign, Sustainability, Future-
Scenarios, Factor 10, etc:
Mind over Matter is a resource and idea site for information, inspiration and 
debate. "If you're a designer, product developer, decicion maker interested in a 
sustainable future or just in the future..."
http://www.design.dk/mindovermatter

Special Report on Emissions Scenarios: "The Intergovernmental Panel on 
Climate Change (IPCC) was jointly established (...) to assess the scientific, 
technical and socio-economic information relevant for the understanding of the 
risk of human-induced climate change. "
http://www.grida.no/climate/ipcc/emission/index.htm

Working Group on Sustainable Product Development:
http://unep.frw.uva.nl/NewHomepage/Introduction/Intro.shtml

Good examples of Product-Service Systems can be found at:
http://unep.frw.uva.nl/NewHomepage/ProductExamples/ProductExamples.shtml 
(go to "Search for...", and choose the alternative "Services" at "Design 
Approaches")

The Centre for Sustainable Design facilitates discussion and research on eco-
design and broader sustainability considerations in product and service 
development.
http://www.cfsd.org.uk

Links to descriptions of Product-Service Systems, Future-Scenarios, 
Scenario-building techniques are found at the bottom of this page:
http://www.cfsd.org.uk/events/tspd6/index.html

Which World will our children and grandchildren inherit? "This site, a 
companion piece to the book, "Which World?", is intended to raise questions in 
your mind about the future." Includes examles of Future-Scenarios and 
Sccenario-building techniques.
http://mars3.gps.caltech.edu/whichworld/
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Information about Electrolux's environmental approach, organization and 
work:
http://www.corporate.electrolux.com/node338.asp

SusHouse is a European research project concerned with developing and 
evaluating scenarios for transitions to sustainable households. The site includes 
articles on Sustainable Household etc.
http://www.sushouse.tudelft.nl/not/frames.htm

Research-projects done at the LCA(Life Cycle Assessment)-laboratory, a 
small research and teaching unit at the Norwegian University of Science and 
Technology (NTNU). 
http://www.design.ntnu.no/lca/lab/forskning/

The Factor 10 Institute has been created to provide practical support for 
achieving significant advances in resource productivity in the production and 
consumption sectors. About Factor 10:
http://www.factor10-institute.org/Factor10.htm

World Watch report on the factor 10-subject:
http://www.enn.com/features/1999/08/082699/factor10_5244.asp
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Ecodesign

Presentations 

  

Lecturer presentations
Presentations carried out by lecturers at Product Design Engineering, 
Norwegian University of Science and Technology.

 

Student presentations
Presentations carried out by students as assignments in the ecodesign-
subject at Product Design Engineering, Norwegian University of Science 
and Technology. The students have had to find information on a spesific 
topic and present it to the rest of the students of the class.

Environmental Ethics
by Ragnhild Wigdahl, Lars Tobias Drogseth and Torleiv Njaa; 3rd/4th 
year students of Product Design Engineering, Norwegian University of 
Science and Technology

Visionary Ecology - Long Term Sustainability
by Jan Walter Parr, Gjermund Alsos and Jorunn Tyssø; 3rd/4th year 
students of Product Design Engineering, Norwegian University of Science 
and Technology

Life Cycle Assessment
by Rune Hansen, Hanne Wetland and Carl-Gustaf Lundholm; 3rd/4th 
year students of Product Design Engineering, Norwegian University of 
Science and Technology

Standards
by Ingvild Elseth, Oddrun Vatne, Anders Thomassen and Anders Wien; 
3rd/4th year students of Product Design Engineering, Norwegian 
University of Science and Technology 
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Articles 

  

Environmental Product Development (ecodesign)
by Mette Mo Jakobsen; Associate professor, Department of Product 
Design Engineering, Norwegian University of Science and Technology

Module for the post-graduate course in XI'AN- May 2002; 
Environment and resource friendly development of products and 
physical milieu.
by Mette Mo Jakobsen; Associate professor, Department of Product 
Design Engineering, Norwegian University of Science and Technology
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Environmental Product Development

by Mette Mo Jakobsen; Associate professor, Department of Product Design Engineering, 
Norwegian University of Science and Technology

Preface

The purpose of this document is to bring Environmental Product Development into the 
context it is teached at the Department of Product Design Engineering at the Norwegian 
University of Science and Technology. The document is supposed to support other essential 
literature used as readings for this subject. It is also a support to the ecodesign methodology 
as it is available within the module 2, ecodesign, within the ELCE- environmental life cycle 
engineering- a long distance learning program on the internet. 

Trondheim, April 2001

Mette Mo Jakobsen
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1. Introduction

A widespread recognition of environmental aspects as important within product development 
is seen. Because of this increasing importance of environmental aspects, the subject is now 
included and extended in product development education. An experience from teaching 
environmental product development mainly based on the methodology "Ecodesign- a 
promising approach to sustainable production and consumption" [Brezet, Van Hemel 1997] 
is that design students see this as a new approach to product development. They did not 
see environmental performance as one of many aspects within the project, and in their 
project assignment they thus lost weight on other important aspects and activities they 
would take into account within any other project. The main focus of the ecodesign 
methodology is also on eco-efficiency (see beneath) and on eco-re-design. Eco-
effectiveness (see beneath) is scarcely covered. The methodology has a strategy called @ 
which focuses on new concept development; the development of services, 
dematerialisation, shared use of products etc., but students found it difficult to put weight on 
such issues by using the methodology because of the difference between this strategy and 
the other 7 strategies focusing on eco-efficiency. 

On this background we have found it necessary to bring other viewpoints and activities into 
ecodesign education. The aim of this document is to present and discuss other viewpoints in 
relation to environmental product development, viewpoints that might be brought into the 
environmental product development projects, in a suitable way for students in product 
design engineering. Environmental product development is further seen in relation to a 
general systematic approach to product development.
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2. Eco-efficiency and eco-effectiveness

The measure effectiveness in relation to product development processes may be seen as 
"doing right things", and the measure efficiency as "doing things right [1]. These measures 
may be used to describe environmental performance as well. In environmental product 
development it is found appropriate to distinguish between the two levels of improved 
environmental performances, eco-effectiveness and eco-efficiency [2]:
(i) Eco-effectiveness is improving the total impact on environment when the consumers need 
or demand is satisfied by alternative fulfilment of the function in question. One way of 
fulfilling a function is said to be more eco-effective than by fulfilling it in a different way, if it 
gives a larger contribution to sustainability of the eco-system in question than the second 
way of fulfilling the function.
(ii) Eco-efficiency is the improved environmental performance of a product through the 
selection of low-impact material, reduction of material usage, reduced energy consumption, 
reduced waste and pollution pr functional unit of a product during its life cycle. One unit of a 
given product system is said to be more eco-efficient than one unit of a competing system 
performing the same function, when the environmental burden of producing, using and 
ending the life of the first product is less than for the second product.
Consequently eco-effectiveness may be seen as doing the right things, and also as a long 
term planning question, whilst eco-efficiency may be seen as doing the things right, or a 
short term performance. Eco-efficiency is higher resource productivity, and it mostly implies 
increased business results and thus competitiveness. Lots of focus is paid to issues of eco-
efficiency. This is the present vision of reaching an eco-efficient - or a sustainable economy. 

But we need to reach a sustainable society. It is thus necessary to address long term and 
short term issues simultaneously, and to take other aspects into account. Industrial ecology 
is not enough, we also need social ecology and cultural ecology. 
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3. Social and cultural ecology

"The industrial economy has been largely technology-focused, using monetarized values as 
main yardstick. A sustainable society is resultfocused and based on social and cultural 
values (non-monetary assets), integrated with economic values. Changing course towards a 
more sustainable society means to take into account social and cultural factors as peers to 
economic ones" [Stahel, 1999] 
Social and cultural ecology is defined by Stahel [199] as:
- Social ecology is the fabric of societal structures; this pillar includes issues such as 
democracy, peace and human rights, employment and social integration, security and 
safety.
- Cultural ecology includes education, ethics and culture, as well as values of national 
heritage at the level of the individual, the corporation and the state. 

This situation give product designers new and immense challenges; product re-design or 
product renewal only, is not enough, this has to be done within a long-term strategy, and 
also innovations has to be an aim. 
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4. Eco-re-design and eco-innovation

At present, most environmental product development has focused on eco(re)design (see 
figure 1), the adaptation of existing products to incorporate environmental considerations, 
and there has been relatively little eco-innovation [Carter, Belmane, 1999]. 

Future challenges in product design engineering can be outlined by the opinion of the 
designer of the year 1999, William McDonough: "Global warming, toxic waste, poverty and 
hunger can all be designed out of existence. Never, perhaps, has the role of the designer 
been conceived so broadly and with such urgency..." [Truppin, 1999].

The distinction between innovation and product renewal is not sharp. Product renewal is on-
going improvements in small steps, while innovation involves a drastic improvement. 
Product renewal is also refereed to as incremental innovations, small changes over a period 
of time. In environmental product development we need both product renewal and product 
innovation, and we need innovations in the fields of logistics and marketing, social and 
cultural ecology. 

Innovation often involves changing processes within a company. The same is for eco-
effective, long term solutions which may involve radical changes within companies as 
important goals for sustainable consumption are; No, Less, Alternative, Sufficient...

Sufficiency means changing the values of society, the wants and wishes of people; social 
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ecology. New solutions have to be found on a conceptual, policy level. The key to more 
"sustainable mobility", for instance, lies in town-planning and systems optimisation, not in 
vehicle technology. A sustainable society should be a common global vision. People need a 
vision and inspiration. A vision will guide our current actions. 
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5. Thoughts about the future - Scenarios

Scenarios are descriptions/ stories/ visions telling us how the world might look in the future. 
They are telling us how our surroundings today might change, and how we could meet these 
changes. 
A typical way of creating future scenarios is by the use of forecasting. According to Schwartz 
[1991] (in [Fussler 1999]) this can be done in two steps:

●     Identify a few critical key factors, and try to understand them.
●     Create, by the use of alternative trends, two or three future scenarios. 

What will the future look like? As an example, the "European Partners for the environment" 
have made three different scenarios for the future "Towards Shared Responsibility, based 
on the three key-factors [Fussler 1999];

●     Demographics- population growth and structure, and its sosioeconomic implications 
(Only in 1994, the world population increased by 88 million people...)

●     Environmental stress and the limits it might impose on human activities
●     Changing modes of value creation by business

Scenario 1: No limits. 
Rapid change, technological innovation, adaptation, no limits, cultural diversity, maximising 
quality of life at individual level. Environmental concerns of 1990s were greatly overstated. 
Global environmental degradation has not materialized, and economic growth based on new 
clean industries has generated the wealth to pay for a clean and safe environment in 
Europe.

Scenario 2: Orderly transition.
Sustainability, stewardship, managerialism, targets, steering, scientific expertise, 
international negotiation, optimization, carrying capacity. Environmental problems are 
serious, but can be solved with strong, integrated economic and environmental policies. 
Result: a growing EUrole and responsibility to coordinate and integrate policies. 
Partnerships are common in definig and implementing policy.

Scenario 3: Value Shift.
Prevention, urgency, participation, new relationship with nature, decentralization, equity, 
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community, caring, spirituality. New scientific evidence, following a series of environmental 
disasters, shows environmental problems are truly serious, necessitating radical industrial 
and economic change. Growing dissatisfaction with government and business catalyses a 
bottom up approach. Social and ecological concerns are paramount, as people recognize 
the value of fairness and community life.

Backcasting is a description of the future based on restrictions and possibilities in a future 
situation, as opposed to traditional prognoses that are based on description of existing 
trends (Emilson 2000). Creating future scenarios are like playing chess - first you decide 
which direction to go, and what to achieve. Then you decide the means -like in chess, where 
you work from a possible future situation, go back and choose the right way to get one step 
closer to this position [Winsemius, Guntram 1994] (in [Fussler 1999]). 

A description of the way people are living in the future may form an overall scenario for 
sustainable and clean households. The scenarios can further be more spesific for a problem 
area. The time horizon is dependant on the problem area, but 25-30 years might be suitable 
for many products. If big structural changes in the society is needed, a longer time-horizon 
might be necessary. 

How does scenarios as the two examples described beneath influence the activities and 
products of a company producing vacuum -cleaners today?

In the future we might be surrounded by "Microbots" (Micro robots looking like insects) all 
over. Small patrols of robot bugs eating dust, are so usual we do not even see them. They 
will be so cheap and easy to use that you can buy packs in the supermarket; "Buy 20 
microbots, and get 5 for free!" [Newth 1999]. This can be one of the long term scenarios for 
the future. 

Another scenario might be that we get cleaning experts, people coming to your home for 
cleaning it, bringing all the equipment they need to do the work. Then more people get work, 
fewer products are necessary and the products are used more intensively. 

(This possibility exists already today, as a insentive by a few companies in Norway. Some 
employees get a "home-cleaner-expert" as a part of their work-agreement with the company. 
Today a problem is that the company has to pay employee tax, and the person receiving this 
service has to pay increased tax as the service is seen as increased salary. This makes the 
service expensive for company and employee). 
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A group of students suggested, based on descriptions of future scenarios, to introduce a 
new way of vacuum cleaning gradually to educate users. A shift from mainly electicitybased 
vacuuming to mecanical vacuuming (brushes) was one of the suggested solutions for a 
vacuum-cleaner producer to meet future challenges of sustainable and clean households. 

How can scenarios/ visions of the future guide our current actions?
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6. Relation between short-term activities and long-term visions

Within all product development the importance of a clear relation between the short term activities and the 
long term strategic planning activities (visions) are well known, but not always easy to achieve. Research 
has shown that a general problem regarding product development in companies often is a lack of long 
term planning [ e.g. in Jakobsen 1995]. It is anticipated that long term planning is lacking for 
environmental performance as well. Many companies have now prepared environmental reports, but most 
goals has to do with the eco-efficiency of their products- their short term action on the area. Statements as 
"Eco-efficiency- the business way forward" and "Eco-efficiency - the business norm for the 21st century " 
is seen (keyword eco-efficiency in www). Within the company Philips they have defined an EcoVision 
Program. This program defines 5 focal areas; weight (reduction), hazardous substances (reduction), 
recycling (increase), energy consumption (reduction) and packaging (reduction) [Stevels, 1999]. Here this 
main focus on eco-efficiency is clearly seen. 
In connection with environmental product development this essential relation between short term activities 
and long term visions is illustrated by e.g the sustainability pyramid, figure 3 [Stahel 1999] and the BSC-
ladder, figure 4 (after Brezet, Cramer and Stevels 1999]).
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Stahel [1999] has further described a sustainable society - the future common global vision- by the use of 
five pillars and two borderlines. He argues that these pillars are all equally important, and we cannot take 
the risk of losing any single one of them (table 1). 

Table 1: The five pillars of sustainability and the first and second border line
1. Nature conservation (precautionary principle) -Protecting nature
2. Health and safety, non-toxicity (qualitative) -Protecting People
From protecting the environment to increased economic competitiveness
3. Reduced resource flows (matter and energy, quantitative) -Higher resource productivity and eco-
efficiency
From a sustainable economy to a sustainable society 
4. Social ecology
5. Cultural ecology

The key to wealth without resource consumption is the service economy [Stahel 99]. The service 
economy expect customers to pay for a service (which equals customer satisfaction) rather than the 
product itself. The product is often a part of the service. 
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7. A service economy

A service economy is fundamentally different from the industrial economy in that its main 
objective is to maintain or increase total wealth and welfare, i.e. the monetary and non-
monetary assets of society, over long periods of time. Its focal point is the optimisation of 
utilisation, i.e. of the performance and the results achieved with goods, rather than the 
goods themselves.
Table 2 summarises the key differences between selling performance (service economy) 
and selling products (industrial economy). 

Table 2: the key differences between selling performance (service economy) and selling 
products (industrial economy) (Source: Product-Life Institute, Geneva)

Characteristics Advantages for the 
user/ buyer

Disadvantages for the 
user/ buyer

Sale of a 
performance

(Service economy)

Marketing strategy = 
customer service

The object for sale is 
performance, customer 
satisfaction, the result
Liability of the seller for 
the quality of the 
performance 
(usefulness)
Payment is due pro 
rata if and when 
performance is 
delivered ("no fun no 
money"-principle)
The work has to be 
produced in situ 
(service), around the 
clock, no storage or 
exchange possible
Property rights and 
liability remain with the 
fleet manager

High flexibility in 
utilisation
Little own 
knowledge 
necessary
Cost quarantee per 
unit of performance
Zero risk
Status symbol as 
when buying 
product

No right to a possible 
increase in value
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Sale of a product

(Industrial economy)

Marketing strategy = 
publicity, sponsoring

The object of sale is a 
product
Liability of the seller for 
the manufacturing 
quality (defects)
Payment is due for and 
at the transfer of the 
property rights 
The work can be 
produced centrally/ 
globally (production), 
products can be stored, 
re-sold, exchanged
Property rights and 
liability are transferred 
to the buyer 

Right to a possibly 
increase in value
Status value as 
when buying 
performance

Zero flexibility in 
utilisation
Own knowledge 
necessary (driver 
licence)
No cost quarantee
Full risk for operation 
and disposal 

Business strategies in a service economy are build upon other premises as what we know 
from an industrial economy [Slywotsky, 1996]:

●     rather profit than turnover
●     rather marked value than marked share
●     rather customer orientation than product orientation
●     rather "companydesign" than technology 

Changes to such business strategies are not done over night. Even for smaller changes it is 
seen different ways of meeting environmental efforts among companies, from reactive to 
proactive companies [Olesen et.al, 1996]. New knowledge of business organisation, known 
from the field of management and organisation, such as transorganisational systems, might 
be looked at as interesting approaches in the work of "greening the company".
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8. The company, regulations and network

[Olesen et.al, 1996] classify companies in 3 groups based on their strategies for meeting 
environmental efforts:

●     The reactive company does not change anything without external force.
●     The receptive company are receiving the signals from its surroundings, and tries to 

react on these signals before they are forced to do so.
●     The proactive company are using the environmental challenges to change and to 

renew the company and to strengthen its position. It might also try to set a new 
standard. 

The proactive company might have the required willingness to change to be an actor within 
a service economy. Also individuals have different ways of acting in regard to environmental 
challenges. It seems as if 4 different main orientations of values are dominating when 
people act regarding environmental problems [Olesen et.al, 1996]:

●     The idealist: Environmental care is the main goal, and poor results on other areas can 
be accepted as long as the environmental goal is reached.

●     The pragmatic: Environmental care is a goal with the same weight as goals regarding 
cost, quality and delivery which are usually paid attention to by the producer.

●     The sceptic: The environmental problems are overestimated, others should act as 
well, if we are going to act.

●     The resigned: The environmental problems are so big, and the effect from one 
individual so little, that what we are doing won't change anything

The type of employees within a company will also affect the company strategies for meeting 
for environmental efforts. To guide a company, Ytterhus [1999] suggest "The 7 E's 
approach" which provides a set of ideas the company can work towards. The approach 
suggest that the company defines clear policies on the areas Environment, Economics, 
Employment, Empowerment, Ethics, Equity and Education (see figure 5). Using indicative 
tools, and reporting out their policies, on the 7 E's will help the company in working towards 
sustainable development.

International standardisation organisation, ISO, have among other standards published the 
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quality standard ISO 9000 and the environment standard ISO 14000. These are practical 
tools to assist users in business and government to assure the quality of their products and 
services, and to manage the impact of their activities on the environment [ISO]. Like all ISO 
standards, their use is voluntary - unless a business sector makes them a market 
requirement, or unless a government issues regulations making their use obligatory. ISO 
14000 published documents and ongoing work address the following areas:

●     Environmental management systems.
●     Environmental auditing and other related environmental investigations.
●     Environmental performance evaluation.
●     Environmental labelling.
●     Life cycle assessment.
●     Environmental aspects in product standards.
●     Terms and definitions.
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9. New concepts of product use and sustainable living

In a service economy, dematerialisation of products and processes, or new forms for 
product use, such as renting or sharing and a prolongation of their useful life appear to be 
promising approaches. 

The "German Ministry of Education and Research" are funding the project "New concepts of 
product use". "Main determinants for product use and lifetime are identified, the 
environmental benefits achieved by these strategies are assessed, and the drivers for, and 
the barriers to, their successful introduction in the marketplace are analysed" [Scholl et.al. 
1999]. More intensive and longer use of products are strategies that can improve resource 
productivity within an economy, and they are affecting product design. Table 3 define and 
illustrate the concept Use Intensification (UI) and the concept Useful Life Extension (ULE).

Table 3 Definition and illustration of UI and ULE (after [Scholl et.al. 1999]).

Use Intensification (UI) Useful Life Extension (ULE)
Common use

Individual use Extension of product 
lifetime

Extension of 
useful lifetimeserial paralell

Several 
users use a 
product 
one after 
the other 
(rental of 
books, 
cars, tools)

Several users use a 
product 
simultaneously (ride 
sharing)

More intensive 
use by one user 
(use of a drilling 
machine by a 
craftsman)

1) Long-life-goods 
(timeless design, 
modularity)
2) Maintenance
3) Re-manufacturing, 
upgrading

1) Re-use 
(same purpose-
second hand)
2) Down-use 
(other 
purpose)

"Without doubt, consumer information, awareness and expectations will significantly 
increase. Many of the consumers in 2020, some of which have not yet been born will benefit 
from an education-system where increasing importance is given to sustainable issues" 
[Bushnell, 1999]. We might thus see that peoples attitude towards new concepts of product 
use, and a service economy, will change. Within the German study a consumer topology are 
completed. A survey where about 1000 persons were asked questions, and to react on 

http://design.ntnu.no/fag/ecodesign/articles/article1/article1_hoved9.htm (1 de 3) [06/05/2003 10:46:31 p.m.]

http://design.ntnu.no/fag/ecodesign/articles/articles_hoyre.htm
http://design.ntnu.no/fag/ecodesign/articles/article2/article2_hoyre.htm


hoved

statements (one general part, one part regarding skiing and one part regarding washing), 
was used to identify different consumer orientations:

●     Orientation towards renting ("It makes sense to borrow or rent products that are not 
used very often")

●     Orientation towards repair ("If there were more opportunities to let defective products 
be repaired easily and at a reasonable price, I would not part with the products that 
soon").

●     Orientation towards ownership ("It would be extremely time consuming for me if I had 
to co-ordinate common use of products with other people").

A service economy and new concepts of product use are environmental goals that require 
fundamental changes in the way of living, a sustainable living. A report from "Environmental 
Recourses, The Netherlands, ERM [1993], suggests four principals for sustainable living: 

●     Rationalising transport 
●     Shearing activities/products, handling together
●     Product recycling 
●     Buying services instead of products

Difficulties achieving a sustainable way of living are according to [Fussler 1999]:

●     A lack of financial, social and moral incentives to change thoughts and acting.
●     A lack of understanding of the relations between the way of living and the 

environmental effects.
●     The offer of sustainable products and services are to low.

Eco-effectiveness, a service economy, new concepts of product use and sustainable living 
are all environmental goals that require fundamental changes also when it comes to the 
products that still will exist as parts of these systems. 
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10. Environmental product development in connection with integrated product 
development

As stated above, the main focus of most eco-design methodology is on eco-efficiency and 
on eco-re-design, whilst eco-effectiveness is scarcely covered. To achieve eco-effective 
solutions, it is necessary to introduce more visionary viewpoints and activities into the DFE 
projects. Such viewpoints are also discussed above. Within the product planning process, 
the whole product life-cycle as well as the system in which the product is a part has to be 
emphasized. Lerdahl [2001] suggests a visionary concept development methodology which 
consists of two stages, a visionary stage and a specification stage. 

 

This methodology seems to be a good framework for structuring the work in eco-design 
projects, in order to emphasis both aspects of eco-effectiveness and eco-efficiency.

Example: Is the car what we need, or is maybe flexible transportation the real need? What 
about driving habits? Within short term we should surely also improve the environmental 
performance of the car, but we should establish a long term plan of how to offer flexible 
transportation instead, and how we can contribute to a sustainable society with our activities. 
The short term activities should be seen as right steps in this direction, walking up the ladder 
(shown in figure 4).

The visionary stage - the focus on eco-effectivness
Drawing a future scenario for the problem area is one of the main activities to set the 
direction for the future. The method backcasting described above may be used. Within the 
backcasting technique a future scenario is establish based on wants and wishes for a 
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sustainable future, then you go back and look at which steps to take in order to be able to 
reach these goals. Creative techniques as mental visualisation, story writing as well as 
theatre play can be useful in order to establish scenarios for a sustainable future. These are 
tools that has proven to be successful for improving creative collaboration in design teams 
[Lerdahl 2001]. 
Based on the written scenarios the groups go back and suggest steps to go in the right 
direction. Within the suggested steps they choose one concrete concept to work out into 
further detail.

The spesification stage - the focus on eco-efficiency
A methodology for systematic product development structures the process in different 
phases, and constitutes a framework for integrating methods to procure focus on different 
aspects. The specification stage is where well known methods from systematic product 
development has to be combined with special focus on design for environment. The 
ecodesign strategy wheel [Brezet, vanHemel, 1997] is a useful tool to analyse and specify 
new solutions. To analyse products, this tool can be supported with life-cycle-assessment-
techniques (eg. SimaPro) or other tools described in [Brezet, vanHemel, 1997]. The 
environment dimension is one of many aspects in systematic product development. In 
Jakobsen [1995] the following nine product dimensions are proposed: 

1. Functionality dimension - related to the technical solution; function, performance, 
reliability, surroundings, standards etc. 
2. Market dimension- - related to overall customer needs and market orientation
3. Production dimension - related to ease of production.
4. Aesthetic design dimension - related to the entirety of the product, its "look" and what the 
product express and signal.
5. Use dimension - related to ease of use in all use situations of the product.
6. Safety dimension - related to obtain a safe product which only present risk reduced to an 
acceptable level related to product use.
7. Environment dimension - related to protection of the environment.
8. Added value dimension - related to documents, services, image etc. following the product.
9. Product life dimension - related to dispositional thinking and life cycle considerations 
which implies requirements to the product, and characteristics needed in the total product 
life. The product life dimension may be divided into subdimensions like a transportation 
dimension, a maintenance dimension, a packaging dimension etc.

This list has one dimension specifically concerning the environment, to make it feasible to 
give particular weight to environmental issues. But also other dimensions might have effect 
on the environment. For the different dimensions possible relations to environmental 
performance is commented in the following.

Functionality dimension - Here we need to look at what real need and function the product is 
to fulfil. Are we planning to develop the right thing? Or is it possible to think about 
dematerialisation, providing a service, shared use of products, changed infrastructure of 
society, alternative lifestyles etc to fulfil this need or function?

http://design.ntnu.no/fag/ecodesign/articles/article1/article1_hoved10.htm (2 de 4) [06/05/2003 10:46:39 p.m.]



hoved

Market dimension - The market dimension is mostly taken care of by the marketing and 
sales functions. Traditionally communication with customers also mainly go through these 
channels. The intent is to sell as many products as possible. These functions are probably 
the least "green" business functions today [Carter, Belmane 1999]. Responsible marketing, 
open and honest, of the right products is a challenge, and good communication between 
product developer and marketing is necessary.

Production dimension - Within the production dimension on the other hand, focus on 
environmental issues have found broad treatment through e.g. cleaner production and 
strategies like "reduction of material usage". A reason is that such strategies often lead to 
cost reduction, and thus better business for the company. Other possibilities to optimise the 
production techniques are to consider alternative production techniques, fewer production 
steps, lower and cleaner energy consumption, less production waste and fewer and cleaner 
production consumables. 

Aesthetic design dimension - related to the entirety of the product, its "look" and what the 
product express and signal. How can the design express the environmental quality of the 
product in such a way that the consumer by the design are able to differentiate a product 
with better environmental performance from a product lacking such qualities? The design 
can also be used to optimise the initial lifetime, for example by being timeless or creating a 
strong product-user relation. 

Use dimension - The use dimension is for environmental product development very 
important. The reason is that most products using energy in use have the highest impact on 
the environment in the use phase. How is it possible to influence the user to an 
environmentally friendly use of the product? The design of the user-interface might influence 
an environmentally friendly use of the product. The reduction of impact during use is also 
related to lower energy consumption, the choice of cleaner energy sources, fewer 
consumables and no waste of energy or consumables.

Safety dimension - As the safety is related to the risks of the product in the entire life of a 
product, and risks also has to do with emissions, the total safety might be influenced by the 
choice of cleaner materials, cleaner consumables, safer incineration etc.

Environment dimension - related to protection of the environment (and the focus in this 
paper).

Added value dimension - Here added values like a maintenance service, a repairservice, a 
takeback system for reusing/ remanufacturing / recycling of the product or the materials 
might be used to optimise the initial life-time, or the end of life system, and hence contribute 
to the environmental performance of the product.

Product life dimension - The total product life cycle, and the design of product life cycles 
instead of products is a significant challenge in environmentally friendly product 
development. Within this product life cycle, the optimisation of the distribution system is an 

http://design.ntnu.no/fag/ecodesign/articles/article1/article1_hoved10.htm (3 de 4) [06/05/2003 10:46:39 p.m.]



hoved

important area. How can the product be designed to give less impact during distribution? 
Reduction in weight and volume, less, cleaner and reusable packaging, the choice of energy 
efficient transport mode, and energy-efficient logistics are possible strategies. 

An eco-design (environmental product development ) project performed in a systematic way 
is not very different from another systematic product development project. The phases 
analyses phase, specification phase, concept phase and detailing phase has to be guided 
by a vision for the future, future objectives, good product knowledge (to improve a specific 
product) and knowledge of the whole product-life-cycle. Concepts has to be detailed to such 
a degree that the environmental performance are made visible, by e.g. selection of materials 
and processes, concept drawings etc. Did we reach our goals? Did we achieve improved 
environmental performance? These are important considerations in evaluating the new 
solution, and for suggestions of further improvement.
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11. Concluding remarks

The relation of eco-effectivness and eco-efficiency is an important goal in design for 
environment, as the relation between long term strategy and short term activities are 
important in every product development project. A vision of a sustainable society, and long 
term objectives on the current area, are suitable means to guide our current actions. Taking 
this long term view on an ecodesign project makes it possible to take services, new 
concepts of product use and dematerialisation into account, and also to let the current 
actions be the first steps up the ladder to achieve eco-effectiveness. The suggested 
approach to environmental product development are aiming at integrating these 
perspectives into the project.
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Chapter 4.1 

 

4.1 Generate product ideas
Well-known creativity techniques can be applied to find new solutions. These techniques can be 
applied several times throughout the project. They can also be useful at ecodesign workshops, a 
series of which can often produce many stimulating ideas. This manual therefore contains a specific 
module (Module E, Ecodesign Workshops) which describes how to organize different types of 
ecodesign workshop, each with its specific purpose.

Module E also describes some traditional creativity techniques, and provides references to the 
appropriate literature. These techniques are valuable in ecodesign workshops, and include 
brainstorming, brainwriting, the pinboard method, the morphological box, metaphors and the 
ecodesign strategy wheel. 

Does the 
environment 

impose 
restrictions 

on design 
freedom?

If applied well, ecodesign boosts creativity in the design process because it forces the designer to 
look at products, and the way they fulfil their function, from a different perspective-that is, how the 
product really fulfils the customer's needs. Ecodesign also broadens the area of attention because 
the project team has to focus on all stages of the product life cycle: it has to consider not only the 
product but the whole product system. 

This often leads to surprising new designs which are not only 'green' but which are also innovative 
and commercially attractive.

EXHIBIT 3.4.1: Eco-redesign of the AXIS Kettle for Kambrook, Australia 

The Australian company Kambrook released its 'eco-redesigned' Axis Kettle early in 1996. The 
Axis Kettle has a high market potential, has received substantial orders and has won two design 
awards for its highly innovative design, combined with its environmental benefits. This is because 
the project team succeeded in translating the Kettle's environmental benefits to various user 
benefits such as innovative styling, ergonomic advantages and high energy efficiency. It is the first 
product to result from the EcoReDesign TM Program, a national demonstration initiative 
coordinated by the Key Centre for Design at the Royal Melbourne Institute of Technology.

The Kambrook Axis Kettle embodies a range of environmental features difficult to find in any other 
similar water-boiling appliance. Its high level of environmental performance 
results from its energy-saving design and its potential for easier end-of-life 
disassembly and recycling. Energy efficiency is increased by a double wall 
design to reduce heat loss. Electric kettles are often turned on, and then 
forgotten. The user then believes the water has to be reboiled. To prevent 
this, a water temperature indicator is included which signals whether reboiling 
is required. For easy disassembly and recycling, minimal but similar materials 
are specified and fewer components-most of them marked for identification-
are used. 

Source: Gertsakis 1996, and 
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Chapter 4.3 

 

4.3 Select promising ideas

Which 
product 

ideas are 
best? 

You can use the most important elements of the list of requirements to help select valuable ideas 
that emerge from a creativity session. Important criteria include technical and financial feasibility, 
and expected environmental merit. The project team can make use of existing techniques for 
decision making that support the selection of newly-developed product concepts and detail solutions. 
The reader is referred to Roozenlburg and Eekels (1995), the US EPA Life Cycle Design Guidance 
Manual (1993) and other references in Module I, Information Providers and Literature References, 
for good descriptions of decision-making techniques in product development. 

 

Developing 
several 

ideas at the 
same time 

At this stage there will still be a great deal of uncertainty as to the feasibility of the various ideas. In 
practice, several options will generally be worked out at the same time. It may be possible to 
combine several ideas in one design. A technique called the Morphological Box (see Module E) is 
valuable when the team wants to combine several ideas in one product concept in a systematic way. 

A definitive choice from the different design ideas can usually be made only after the ideas have 
been worked out in greater detail into realistic product concepts. The different-sometimes 
contradictory - wishes contained in the list of requirements must then also be taken into account.

 

Module E and Module I is relevant to this chapter.

Step 4:generating and selecting product ideas
4.1 Generate product ideas
4.2 Organize a workshop on ecodesign
4.3 Select promising ideas
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