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Abstract

EcoDesign is a concept including human sustainability priorities together with business interrelations. Its main objective in the improvement
of product development methods is to reduce environmental loads. EcoDesign also includes a more open ambition to use inspiration from a wider
field of positive examples of smart products and methods, effective system solutions and attractive designs. It is not clear what sustainable prod-
uct development is; what we can do is to try our best to find better solutions, get going and make sure that we learn from what happens. Our main
goal with this issue was to monitor ‘‘How to make it happen?’’ but we ended up with more questions and the lower ambition of, ‘‘What’s hap-
pening’’.

Life-style elements such as brand label economy, development of new economies in Asia, aging populations in the old economies etc. makes
the picture even more complex and we still wonder, ‘‘How to make it happen’’. However, a few focal points can be observed:

The tools in EcoDesign are not as important as specification and goal setting in early product development phases. How to organize product
development is crucial in order to reach higher degrees of sustainability. The interrelations between resources and functionality must be en-
hanced. Environmental affection must be integrated into the human life-style and throughout the entire life-cycle of all products and services.
To us it seems impossible to define a sustainable life-style and force everyone to follow. We must engage all stakeholders in envisioning and
creating the sustainable societies we hope to achieve.
� 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

EcoDesign is a concept that integrates multifaceted aspects
of design and environmental considerations. The objective is
to create sustainable solutions that satisfy human needs and
desires. Charter and Tischner have defined EcoDesign as fol-
lows: ‘‘Sustainable solutions are products, services, hybrids
or system changes that minimize negative and maximize pos-
itive sustainability impacts e economic, environmental, social
and ethical e throughout and beyond the life-cycle of existing
products or solutions, while fulfilling acceptable societal

* Corresponding author. Tel.: þ46 480 44 6326; fax: þ46 480 44 6330.

E-mail addresses: reine.karlsson@hik.se (R. Karlsson), conrad@md.kth.se

(C. Luttropp).
1 Tel.: þ46 8 790 7497; fax: þ46 8 202287.
0959-6526/$ - see front matter � 2005 Elsevier Ltd. All rights reserved.

doi:10.1016/j.jclepro.2005.11.010
demands/needs’’ [1]. Although many other definitions exist,
we conclude that EcoDesign is about Design in and for a sus-
tainable development context.

From the economically rich countries’, market point of
view, the relative interest in a product’s functionality is dimin-
ishing and the label/brand/trademark has been moved into the
foreground, as described by Naomi Klein [2]. The product is
more and more a part of a life-style, and design, as well as
EcoDesign, must relate to more than the rational function of
a product or service. Still, we think EcoDesign ought to put
more light on the functions of products and services, and the
human benefits of those functions.

EcoDesign is an aspect of design, a new smart design for
the future in line with the Bruntland report [3] statement
that a sustainable future fulfils today’s need without jeopardiz-
ing future generations’ possibilities to reach their goals. It is
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a dynamic link between present and future, because, as stated
in the Bruntland report, sustainable development is a process
of change in which the exploitation of resources, the direction
of investments, the orientation of technical development and
institutional change are all in harmony with and enhance
both the current and future potential to meet human needs
and aspirations.

The starting point that led to the plans for this special issue
was that we conducted a doctoral course called EcoDesign:
Product Design for Sustainability. The ambition with the call
for this special issue on EcoDesign was to present leading re-
search on ‘‘How to make it happen’’. We wanted to highlight
various facets of the EcoDesign concept, and we have received
many interesting contributions that address diverse facets of
this array of dimensions.

Our main interpretation is that it seems as if the conceptual
map for this subject area is rapidly changing, from a starting
point ambition to include traditional environmental priorities
in the traditional design methodology, to a more open ambition
to find inspiration from a wider field of positive examples.
Consequently, it is difficult to say what it is that we want to
happen; thus, the title for the special issue evolved into, ‘‘Eco-
Design e What’s happening?’’

We wanted to have more on EcoDesign education, but the
only included paper in this field is the one that describes the
experiences from our own course as mentioned above. A num-
ber of the papers include results from case studies with com-
panies. As a further illustration of what’s happening, we have
included a text from the World Business Council for Sustain-
able Development as a ‘‘report from the field.’’

The overarching ambition, from our perspective, is to con-
tribute to a good life in the sense of the Bruntland report. This
special issue contains papers about how this can be achieved
and what the organizational prerequisites for sustainable prod-
uct development, education and economy are. A number of
papers deal with EcoProducts and EcoDesign tools.

2. The EcoDesign concept

EcoDesign focuses on the integration of environmental
considerations in product development. Environmental assess-
ments can be made from an external perspective and for exam-
ple environmental priorities can be introduced by means of
laws and rules. EcoDesign and environmentally related knowl-
edge is also in a company’s internal business interest for use as
guidance and a method to develop smarter, more effective
product system solutions.

In order to make things happen, we think EcoDesign tools
ought to be made for the product Designers and for the working
situations in product development processes, i.e. they should
have their base in Design and within that framework they should
help to clarify relations to environmental considerations. The
principle goal for product development is to contrive, i.e. plan
and arrange/produce/provide, some kind of function or comfort
that a number of customers want. In our view, EcoDesign should
be based on a foundation in design and engineering that is also
integrated with the environmental sciences.
In a contrast to Natural science, the aim of Engineering is to
make better use of available knowledge to produce or enable
what people want to have or want to do. Natural science and
a main part of the Environmental sciences, thus far focus on
improvement of positivistic knowledge. Engineering is rather
pragmatic and synthesizing, whereas, in Natural science anal-
ysis is more dominant. Design has one foundation in engineer-
ing and is also more focused upon function, aesthetics, image
and brand name oriented considerations.

To describe the similarities and differences; Design may be
described as synthesis driven by prospective vision, guided by
analysis and governed by intuition. Engineering can be de-
scribed as goal-oriented synthesis guided by intuition and gov-
erned by analysis. So far, environmental assessments have
a larger part of their scientific foundation in analysis.

Lets take a look at the linguistic roots of the word EcoDe-
sign and the links to the Greek root for ‘‘eco’’; oikos: house,
home. The word ‘‘Eco-’’ relates both to our living environment
and to housekeeping, and as a word EcoDesign has a similarity
to economy and ecology, (See Fig. 1). The meaning of ‘‘Eco’’
relates to ‘‘Nature’’, including anthropogenic subsystems.
Consequently, EcoDesign can be interpreted as Design with
a more intelligent interrelationship to Nature.

Looking at the way of working; one foundation in all pro-
fessional design and engineering is to work in such a way that
one gets a bit more knowledgeable with each round of design,
i.e. to handle (make use of) the present product development
work as a training to continuously become a somewhat better
designer/engineer. The skill to enable sustainable development
is dependent on an analogous ability to learn for the future,
from what we presently do. This is also a fundamental ambi-
tion in quality management systems and environmental man-
agement systems. Consequently, the Ecodesign methodology
should promote a more effective learning spiral and should
be interconnected to the development of scientifically related
knowledge.

Another foundation is that the synthesizing ability in
design and product development processes is dependent on
dialogue and cooperation that combine visionary, creative and
analytic and experience based capabilities. EcoDesign should
support and promote proactive development of such synthesiz-
ing abilities. Furthermore, the magnitude of the challenge in
this synthesis has increased, because, in parallel with increas-
ing welfare and ambitions for growth; the scope of design has
changed. ‘‘One can say, ‘The role of the designer has changed
from meeting needs to stimulating desires’’’, [4]. The compa-
ny’s goal with products is not just to fulfill functional needs
but even more to build image and desire. In today’s business
perspective the creation of market demands and amplification

Eco(nomics)

Eco(logy)
Design     =     EcoDesign

Fig. 1. Linguistic map of ‘‘EcoDesign’’.
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of brand names is often perceived to be more basic than the
functional design and efficient production of the products.
Consequently, the connection to this imaginative aspect in
the method for design seems to be crucial to make it happen.
Another aspect is that EcoDesign also ought to have a relation
to concepts such as sustainable consumption, which highlights
a need to reduce the volume of consumption and also to reduce
the volume of ‘‘desire’’. Maybe EcoDesign ought to promote
development of sustainable kinds of desires. As a word that
has relations to both these sides, and also to products and serv-
ices, it seems sensible to aim for ‘‘satisfaction’’. One could say
that EcoDesign aims to enable enhanced human satisfaction in
concert with a positive role in a sustainable development.

The following sections introduce this special issue’s papers
that deal with various kinds of products that EcoDesign is aim-
ing for, i.e. sustainable products or EcoProducts. It then con-
tinues with product development methods and EcoDesign in
relation to organizational and commercial concerns, i.e. in re-
lation to business management. Then we introduce the papers
about tools for improvement of environmental performance
characteristics. Finally, we discuss education for sustainable
development, a possible role in development of resource val-
ues and conclude by comments about how to make it happen.

3. EcoProducts

A product can be a material thing, but that is not the only
interpretation of this concept. In a modern market perspective,
a product can also be something non-material, a service or al-
most anything that somebody produces, i.e. brings into being.
To be interesting from a business point of view it is important
that somebody wants to ‘‘buy’’ the product. In the above life-
style perspective, a product can be almost any kind of con-
ceptual creation, i.e. any creation that any form of potential
‘‘customer’’ may be interested to be associated with. The
‘‘payment’’ for this ‘‘allowance to display relationship’’, to
what the product represents is normally money. However, it
may also be in other forms, for example by participating in
making the brand name in question more positively visible.
One aspect of EcoProducts and EcoBranding could be to
aim to be an integrated and visible part of the sound develop-
ments that are evolving.

EcoDesign aims to combine business oriented design goals
and environmental considerations. The most recognized form
of consideration here is to reduce environmental loads and
to increase the products eco-efficiency. However, the above
brand name perspective also includes a different kind of prior-
ity. This relates to creation of eco-products or green products,
as a way to strengthen the company’s brandname. In this case,
the Ecodesign goal comprises more aspects than the environ-
mental load itself. The key question here is rather if the green
labeling of the product in question contributes to a build-up of
a positive market appreciation for sound (dependable) prod-
ucts and sustainable development priorities. It is a key issue
if the Eco-Designed products are living up to the customers’
expectations. In this respect Ecodesign should be closely related
to ethics.
The EcoDesign literature and also this special issue contain
papers about ‘‘green products’’, i.e. EcoProducts with a partic-
ular environmental profile that are promoting a green image or
brand name enhancement:

One trend in sustainable products development includes
human powered products. One of the first was the wind up
‘‘BayGen’’ radio, introduced in 1996. The concept of human
powered devices has been used in military applications for
many years; there are several new aspects of this in the paper
‘‘Combining eco-design and user benefits from human-pow-
ered energy systems, a win-win situation’’ by Arjen Jansen
and Ab Stevels. One of the lessons to be learned is to avoid
getting caught in competing with batteries, but using the wind-
ing up concept to add functional and other customer values to
the product.

Another important product perspective is taken by Nicole
van Nes and Jacqueline Cramer in ‘‘Product lifetime optimiza-
tion: A challenging strategy towards more sustainable con-
sumption patterns’’. This paper states that the resulting
product lifetime is largely determined by the users’ opinions
about various product characteristics. User desires such as
comfort and emotional values tend to be key issues for how
long a product is used and kept. Van Nes and Cramer also sug-
gest that early replacement may be preferable for active prod-
ucts, i.e. for products that cause environmental loads during
the use phase. Their paper mathematically assesses when an
early replacement may be preferable.

The EcoDesign situation varies between business areas and
product categories. Carlo Vezzoli, Dalia Sciama looked into
this with their paper, ‘‘Life Cycle Design: from general
methods to product type specific guidelines and checklists: A
method adopted to develop a set of guidelines/checklists, and
handbooks for the eco-efficient design of NECTA vending
machines’’. This paper underlines and debates the importance
of developing specific guidelines and checklists per product
typology, as tools to make eco-efficient design become a reality
more rapidly and effectively.

The key design issue for a product is to make it attractive,
otherwise it will not sell. This means that the new version has
to deliver a higher attractiveness than the present alternatives,
at least for some customers. To some customers, the environ-
mental performance of the considered product is an important
factor in their purchase decision. Others believe that ‘‘green’’
products are more expensive than they would otherwise be. A
large group of customers have environmental performance as
a low priority issue. Companies providing products to a mar-
ketplace have to face this challenge. Marketing of ‘‘green’’
products has so far had limited success.

However, a shift is in sight. Sustainable is becoming a syn-
onym of smart and intelligent, e.g. Google gives over 600,000
hits that contain all the three words sustainable, smart and in-
telligent, and this is promising. Increasing material and oil pri-
ces due to developments in China, India and other countries
have put new foci upon on energy and waste issues and indi-
rectly also upon product life-time, reparability and end-of-life
resource values. EcoDesign can play a strategic role in
a change towards more refined products that can also
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contribute to the societal shift to sustainable consumption and
sustainable production.

4. Sustainable product development

In 1997, Ehrenfeld and Lennox stated that companies,
which are successful in sustainability matters, have certain
things in common. They have established an organizational
structure, which facilitates the translation of environmental in-
formation in such ways that it becomes more interesting in the
company’s development processes. The holder of this transfor-
mative competence is often called the Design for Environment
(DfE) champion, a person with a special interest in EcoDe-
sign. S/he is a person to ask when you have an environmental
question [5].

There are many aspects of Sustainable Product Develop-
ment, but the question that has received most interest is recy-
cling and reuse. In one way this entire special issue deals with
Sustainable Product Development. In this section we focus
on design considerations to enable recycling, reuse and
remanufacturing.

One explicit way to reduce the quantities of waste and also
reduce resource consumption is product take-back. However,
the take-back concept is a challenge from the primary pro-
ducers’ market point of view. EcoDesign with a primary focus
on take-back tends to increase the product’s end-of-life value.
In today’s market perspective, this is perceived to decrease the
benefit to the producing company, because, the end-of-life
qualities make the disused products more valuable to a wider
group of potential users, and secondary markets will occur [6].
In the producing company’s perspective; the obsolete products
should be completely worthless for everybody except for the
take-back organization, in order to profitably get a high per-
centage back.

The European Union directive on Waste Electric and Elec-
tronic Equipment (WEEE), 2003, specifies an extended pro-
ducer responsibility for producing companies. In principle,
each individual company is made responsible for its own prod-
ucts and Pia Tanskanen and Roope Takala with their paper
‘‘A Decomposition of the End of Life Process’’ has a NOKIA
perspective. Their drawings illustrate different techniques to
handle the end-of-life treatment of mobile phones and it also
shows some ‘‘design for disassembly’’ options. The paper
also states that one ‘‘important way to lessen negative impacts
is to educate and guide consumers so that they are aware of the
separate collection of electronics products’’.

The objective of remanufacturing is to reuse considerable
portions of a product in a number of successive product gener-
ations. This potential is evaluated by Miguel-Angel Lopez-
Ontiveros, Peggy Zwolinski and Daniel Brissaud, with
‘‘Integrated design of re-manufacturable products based on
product profiles’’. They have evaluated various kinds of rema-
nufactured products and suggest a typology for classification
of various kinds of products into product profiles with different
types of remanufacturing characteristics. This is proposed as
a base in an approach to integrate remanufacturing constraints
throughout the design process, mainly in the earliest phases.
5. EcoDesign in business management systems

In current markets, companies are dependent on multifaceted
interrelations in large complex business systems. Furthermore,
the processes within the companies, e.g. the product develop-
ment processes, are dependent on multifaceted interrelations
to a large number of both internal and external processes,
suppliers, actors and stakeholders.

The production and use of industrial products and services
are dependent on a network of actors in a societal system with
numerous relations to nature. The usage of resources is very
uneven among countries and within countries. Furthermore,
the total worldwide level of consumption and related environ-
mental loads is considered to be too high. Together, this has
become a large ethical issue. A growing number of companies
are integrating environmental aspects as part of a sustainability
management that also deals with social considerations, health
and safety and ethics. Consequently, EcoDesign activities have
to relate to global and local priorities as well as to interdisci-
plinary and ethical issues.

Communication and cooperation are key issues to make
EcoDesign happen. This is highlighted in Casper Boks paper
‘‘The Soft Side of Ecodesign’’. He concludes that the main suc-
cess factors, for implementation of EcoDesign, are conven-
tional business aspects such as customization, organization
and commitment. The most serious obstacles are attributed
to social-psychological issues such as gaps between propo-
nents and executors, organizational complexities and lack of
cooperation. Boks states that there are many sociological, psy-
chological, emotional and intangible factors that influence the
integration of environmental considerations in industrial prac-
tices. Boks refers to those socio-psychological factors as the
soft side of EcoDesign.

The companies’ management of environmental policies and
practices in their supply chains is under-researched and for all
but the most proactive businesses, green supply-chain manage-
ment is in its infancy. This is not surprising. Supply chain
management is a difficult subject with many factors to consid-
er. However, benefits such as improved corporate image; re-
duced liability risks; improved business continuity; and also
reduction of direct operational costs now becomes clearer.
This special issue has three papers dealing with the organiza-
tion of EcoDesign.

Kathleen Donnelly, Zoe Beckett-Furnell, Siegfried Traeger,
Thomas Okrasinski and Susan Holman from Lucent Technol-
ogies with their paper ‘‘Eco-Design Implemented Through
a Product-Based Environmental Management System’’; de-
scribe a product-based environmental management system
(PBEMS). The leading idea is to incorporate sustainable prin-
ciples during product design. In the PBEMS system, business
and environmental processes are utilized together in order to
integrate product strategy with Life Cycle Assessment (LCA).

Glenn Johansson and Thomas Magnusson wrote a paper ti-
tled, ‘‘Organizing for environmental considerations in complex
product development projects: Implications from introducing
a ‘‘green’’ sub-project’’. This paper concentrates on the orga-
nizational platform for EcoDesign projects. Their findings
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show how the environmental issue can be organized as a sub-
project in the project organization and thereby, raise the
awareness and priority of environmental performance
requirements.

The paper ‘‘Sustainability Management of Product Devel-
opment Projects e The ABB Experience’’, by Johan Ting-
ström, Lennart Swanström and Reine Karlsson, describes an
advanced company example. The article presents and evalu-
ates a positive product example of how sustainability consid-
erations have been included as a mandatory dimension in
the company’s project management directives in the ABB
GATE Model. This framework defines the responsibilities
and roles in the product development processes. In this new
version of environmental and project management routines,
each project leader has the full responsibility to take sustain-
ability actions in his project and the supporting organization
assists with relevant tools and competence, as selected by
the persons in the projects. Such flexibility and trust may be
a way to make EcoDesign happen.

6. EcoDesign tools

Good examples and inspiring ideas are a good start for Eco-
Design and a very good initiative was taken by Loughborough
University. This is presented by Vicky Lofthouse and her pa-
per ‘‘Ecodesign tools for Designers: Defining the Require-
ments’’. She presents a new EcoDesign tool ‘Information/
Inspiration’, claimed to be the first EcoDesign tool specifically
aimed at the needs of industrial designers. The paper combines
a more traditionally informative view and a more innovatively
oriented visualization and description of various EcoProducts
and EcoSolutions. This is presented as a holistic perspective; it
is well in line with the culture of industrial designers.

Within the environmental management arena, many topical
areas are influenced by or have influence upon the supply
chain: Life-cycle analysis; product stewardship and product
take-back, industrial ecology; and design for the environment,
all intertwine with the way organizations manage their supply
chains. The need for more research to assess what works, what
doesn’t work and how to help improve the greening of the sup-
ply chain through new tools and theoretical advances, begins
here. Generic tools and procedures on the one hand and com-
pany specific ones on the other.

Looking at the process of design, environmental considera-
tions are often taken too early, or too late. Early, means that
the product will be regarded as an ecological product and as
a life-style marker for people with special interests. Late,
means that the product will be attached with eco-features
like eco-labeling or using more ecologically sound materials
etc. The first category has a problem with long-term value
and can be regarded as providers of a life-style element, rather
than function. Such products may have a special value as
trendsetters for a sustainable life-style. The benefit is immate-
rial rather than functional. For example the ‘‘SMART-car’’ is
often used as a ‘‘fun-car’’, when the owner has another car
for longer trips.
A growing number of sound, green products have been
designed and produced. However, products with ‘‘eco-proper-
ties’’ are often more expensive to purchase and most customers
are skeptical to such higher prices. Even explicit advantages
such as lower energy consumption tend to get limited attention;
most people are skeptical to paying extra for a green product
image. Consequently, it is difficult to cover the costs for invest-
ments in changes to greener products; consequently, company
incentives to do ‘‘green’’ design are vague.

Most EcoDesign tools focus on the design phase that starts
from the product specification. However, the main parameters,
about properties, functions etc., are defined earlier, when the
specification is written. Hardly any EcoDesign tools are suit-
able for the early product development phase when specifica-
tions are established. Conrad Luttropp and Jessica Lagerstedt
have created a generic set of rules/good advice/checklists for
this early phase of product development with their paper titled,
‘‘EcoDesign and the TEN GOLDEN RULES: Generic advice
for merging environmental aspects into product development.’’
The paper presents Luttropp’s generic set of design rules and
how they can be used as a base to make situation-specific
guidelines and checklists, e.g. adapted for various design
tasks, product types and persons. This set of ‘rules’ promotes
more effective early compromises and ‘‘specification
negotiations’’.

EcoDesign has to be based on a dependable ability to ana-
lyze, e.g. by means of tools such as LCA. To make a differ-
ence, the environmental information also has to be activated
within the companies’ development processes. Johan Ting-
ström and Reine Karlsson have written a paper titled, ‘‘The re-
lationship between environmental analyses and the dialogue
process in product development’’. The objective of this paper
is to describe how a coherent combination of different forms
of support for EcoDesign ought to be arranged, to make things
happen within companies.

In EcoDesign, as well as in other engineering design activ-
ities, tools are helpful and many tools are available. The re-
sults of a survey of such tools are presented in the document
by Sophie Byggeth and Elisabeth Hochschorner, titled, ‘‘Han-
dling trade-offs in Ecodesign tools for sustainable product de-
velopment and procurement’’. Most tools tend to have
a ‘‘Jeopardy’’ approach; they are full of answers to questions
that have not yet been put forward. This paper investigates
whether different tools provide decision-making help or not.
Very often in EcoDesign one has to make selections between
alternatives, which seem nearly equivalent. There is hardly
ever a single best answer. The tools that are reviewed can
help the product design team to sort through the options in
a more effective manner.

7. Education for sustainable development

The ability to really get started with EcoDesign is depen-
dent on competence development both for EcoDesign practi-
tioners and also for numerous other persons in the diverse
areas within which the EcoDesigners’ must cooperate. There
is a need for promotion of the potential advantages with those



1296 R. Karlsson, C. Luttropp / Journal of Cleaner Production 14 (2006) 1291e1298
kinds of perspectives, tools and competences. Furthermore, the
work with EcoDesign should sustain and promote a holistic
and renewal oriented learning process.

Learning for and through EcoDesign is an example of edu-
cation for sustainable development. One interesting base for
developments in this field is that the United Nations has des-
ignated the decade of 2005e2015 as The UN Decade of
Education for Sustainable Development, see e.g. http://www.
unesco.org/education.

The ideas for this special issue had their origin in the plan-
ning for a doctoral EcoDesign course. The experiences from
that course are presented in the paper titled, Education for Sus-
tainability as a Transformative Learning Process: A pedagog-
ical experiment in EcoDesign doctoral education by Ola
Bergeå, Reine Karlsson, Anna Hedlund-Åström, Per Jacobs-
son and Conrad Luttropp. The course was started with interdis-
ciplinary dialogue in seminars with experienced persons from
business, government, academia and NGOs. The main task
was to write a scientific paper, on an EcoDesign subject, as
a way to enhance the understanding of the challenges with in-
tegrative transformative knowledge development. One lecturer
in the course was Björn Stigson, the President of the World
Business Council for Sustainable Development, who described
this Business Society’s interest, thinking and activities in the
field of EcoDesign. As a report from the field, this special is-
sue includes Sustainability: from rhetoric to reality through
markets where the WBCSD describes the business case for
meeting the needs of burgeoning populations, for goods and
services, while protecting the natural environment at the
same time.

8. EcoDesign as a catalyst in the enhancement of the
value of resources

The values of resources have both material bases and im-
material bases, related to the knowledge and application of
the resource. Many of the resource aspects are based in nature,
whereas the immaterial aspects are created by human transfor-
mations. The most explicit objective in EcoDesign is to reduce
environmental loads and to reduce the consumption of resour-
ces. In the literature, so far, it is less clear if and/or how Eco-
Design relates to beautification of the environment and utility
enhancing resource developments that improve the sustainabil-
ity potential for human quality of life.

In environmental assessments, the use of raw-material re-
sources is normally accounted as consumption of resources
from nature. The resources tend to be perceived as if they
have always existed in nature, and raw material values are as-
sociated with the availability of concentrates of the needed
kinds of atoms [7]. In addition to physical properties, the re-
source values are also dependent on human knowledge about
the respective kinds of matter. ‘‘Resources are not, they be-
come’’ [8,9], e.g. iron ore became a resource when the Stone
Age people learned to make use of iron. Consequently, it is
possible to further enhance the stock of resources and for ex-
ample make them more sustainable by increasing the renew-
able part of the resource usage. Maybe, design could take
a clearer role as a driver for developments that make more ma-
terials more useful as humanly valuable resource supplies?

Let’s take a look at the sustainability situation for Swedish
hardwood, as a simplified example. The starting point is that
currently; industrial interest in hardwood is low and the Swed-
ish forests have become dominated by cultivated coniferous
softwood species. For diversity reasons, most people consider
the hardwood trees to be more beautiful and sustainable. Fur-
thermore, the desire for individual and exclusive wooden arti-
facts could be a market potential for a diversity of beautiful
and functional hardwood products, from various kinds of
wood. Sweden is one of the many places where hardwood is
a diversified high quality renewable raw material resource. Si-
multaneously the trees also contribute to a better biodiversity,
improved quality of air and water and more attractive recrea-
tional values. The long-term supply capacity and environmen-
tal qualities are dependent on maintenance of a productive,
sustainable forestry.

The design of attractive hardwood products could catalyse
higher customer interest and motivate investments in hard-
wood related businesses (See Fig. 2). Such customer interests
and business capabilities would increase the value of hard-
wood trees and make them more interesting to grow for the
land-owners. In this way, a higher market value for hardwood
could lead to a higher future content of hardwood trees in the
forests. Such market-based mechanisms can give a better base
for biodiversity and sustainable forestry than the limited con-
servation approach to protect the scarce species. The conserva-
tion approach tends to result in economic skepticism against
hardwood amongst land-owners because if allowed to grow,
these trees may become interesting conservation objects.
To avoid this, farmers’ stick to the mainstream coniferous
forestry, by eliminating young hardwood trees. EcoDesign
could improve the linkage between attractive hardwood prod-
ucts and land-owner interests to nurture more hardwood plants
and trees.

Fig. 2 has one base in a market-based perspective, as sug-
gested by Barabba [10], where developments have their
main starting point in market pull. In an older production
push perspective, the conceptual starting point for thoughts
about significant developments would rather be new technical
possibilities and earlier investments. Barabba suggests that the
market- based thoughts about suitable investment areas should
be concentrated to the fields where the company has access to
qualified, e.g. technical, expertise. In the market of today, it
seems as if it is the appraisal of potential customer interests,

Attractive
Hardwood
Products

Attractive
Hardwood

Trees
Sustainable Forestry

Wood Industry Technology
Design

Starting point for interest

Logistics

Wood Business System

Fig. 2. Customer preferences for hardwood and Design as initiators for busi-

ness developments and enhancements of hardwood resource values.

http://www.unesco.org/education
http://www.unesco.org/education
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in certain areas, that is the key criterion in judgments about
where further product development investments are made.

Design in relation to customer interests has always had a de-
velopment promoting role as presented in Fig. 2. Drawings
and material manifestations seem to have a potential to trigger
a clearer communication between the actors in the supply
chain. EcoDesign ought to promote development of ‘‘wider’’
more effectual communication channels, including clearer
links to developments of the resource stock for the future, as
demonstrated by sustainable forestry in Fig. 2. However, so
far EcoDesign in general does not have any such explicit am-
bition. Furthermore, when looking at today’s monetary re-
source values, a high raw material price is often an indicator
of scarcity, i.e. a low sustainability potential. Still, high prices
for essential raw materials seem to be a good way to promote
improved housekeeping; this may be a motive for the high level
of environmental LCA resource values that Steen suggested
[7]. The confusion about the meaning and origin of resource
values may be one reason why the real life effect of EcoDesign
and tools such as LCA has been rather limited. Consequently,
we suggest further research in this area.

Reviewing the contents of this special issue; one hint about
how the motivational side of EcoDesign relates to enhanced
attractiveness for preferable resources can be found at the in-
spirational side of the Information/Inspiration tool, described
in Lofthouse’s paper. The intended widening of the communi-
cation channel may be supported by wider, more coherent in-
terdisciplinary understanding, e.g. as shown by the wider
pyramid in Fig. 3 in Bergeå et al. A more explicit link to
the resource side is found, e.g. in Luttropp’s Golden Rule no
7, in suggestions to invest in better materials and to increase
the usage of renewable resources. If those suggestions are taken
seriously it means that the companies’ attempts to change
from a non-renewable to a renewable resource base makes it
more interesting to invest in development of technologies
that enable high quality ‘‘harvesting’’ of the renewable mate-
rial flows, i.e. that the renewable materials receive a higher re-
source value. A special example of interconnections to
renewable energy is found in Arjen Jansen and Ab Stevels pa-
per about human-powered products, that explicitly focuses on
the development of a linkage to an energy resource that it
seems wise to use more frequently, not only to power those
products but also as a form of physical exercise for the person
that is delivering the energy. It is not always best to use less.

One noted foundation in sustainable development is that
there are needs for a process of change, transformation,
renewal or quantum jumps. We should not get caught up in
recycling but get ahead to reusing and rethinking. As William
McDonough (Bill) stated in the inspirational film The Next
Industrial Revolution we should not get caught in trying to
handle and reduce waste. Bill [11] instead suggests that, the
level of ambition ought to be to try to get rid of the concept
of ‘‘waste.’’ Basically, we should think in terms that all outputs
ought to be valuable ‘‘food’’ for some other system. We should
think so that we can look beyond how the system presently
works and for example go from Re-Pair, to Re-Fine, to Re-
Design [12], and get ahead to the continual Re-Thinking that
is needed to achieve sustainable societies. In addition to the
necessity of being useful in the design of products, EcoDesign
may also be interpreted as a tool for the mental training that is
needed to develop a sufficient ability to rethink what we are
doing.

9. EcoDesign, as seen from the driver’s seat

Another aspect of the challenge to make things happen is
that the environmental knowledge has to be made available
in a readily understandable form when and where it can influ-
ence the path of development. One problem in this respect is
that, environmental interests tend to be perceived as external
to the company. To make things happen there are interests in
integration, e.g. by examining the various aspects that obstruct
the implementation (Boks), by suggesting guidelines aimed at
making the environmental perspective readily understandable
(Vezzoli & Sciama and Luttropp & Lagerstedt), by focusing
on the relation between environmental information and the in-
dustrial designers perspective (Lofthouse) and in the dialogues
within product development processes (Tingström & Karlsson)
and by suggesting methods for integration of environ-
mental considerations in management systems (Donelly et al.,
Johansson & Magnusson, and Tingström, Swanström et al.).
Also, in Environmental economics, there is considerable inter-
est in internalization of externalities.

An illustration of an explicit change from an external view
to an internal view is found in how the perspective in the
Swedish textbooks in driver education, during the latest deca-
des, have been changed from an external view of the car and
driver to the present internal view, where, for example,
many of the presented photos in the new text books have
been taken from the driver’s position, i.e. from the driver’s
seat. Nowadays, in Sweden EcoDriving is an integrated part
in this internal view. An analogous way of thinking may be in-
teresting in the further attempts to make EcoDesign happen in
a more effective way. If we think about project leaders and de-
signers as drivers of their parts of product and business devel-
opment processes then, Eco-Indicators ought to be instruments
on their dashboards. In an analogy to EcoDriving; Eco-
Thinking may be understood as a methodology to plan, in
advance, in such a way that the ‘‘driving’’ becomes smoother,
by being in concert with the flow of the ‘‘traffic,’’ we are safer,
city traveling times become shorter, and at the same time the
driving becomes less costly (economically and environmentally).

10. Conclusions..‘‘HOW DO WE MAKE IT
HAPPEN’’?

Our summary view of the main challenges for EcoDesign:

� Design has to work in concert with market priorities;
� Life-style preferences and immaterial aspects are

fundamental;
� EcoEfficiency is not sufficient; we have to aim for EcoEf-

fective products;
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� The present scope mainly focuses on reduction of environ-
mental loads;
� WHY we do this is more basic than HOW.

It is not clear what sustainable development is; what we can
do is to try our best to find better solutions, get going and
make sure that we learn from what happens.
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