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Integrating ecodesign by conducting changes in SMEs

Stéphane Le Pochat™, Gwenola Bertoluci, Daniel Froelich

ENSAM Institute, BP 295, 73375 Le Bourfet du Lac Cedex, Chambe Ty,

France

Abstract

Despite the progressive use of ecodesign in the industrial world, taking into account environmental constraints remains problematical for
small and medium sized enterprises (SMEs), which seem to be remaining on the fringe of the movement. Beyond the lack of environmental
culture in the enterprises, the problem stems from the ecodesign tools which have not been designed with any thought of integrating them
into the enterprises’ organisation. There is indeed no method for ecodesign integration in companies. We show in this article that, while in
fact there is a thorough and varied set of ecodesign tools available, they will not allow ecodesign to become more widespread while they remain
tools for experts. We are therefore putting forward a method to carry out the integration of ecodesign in SMEs during demonstration projects
implemented with the assistance of advisory centres specialised in the industrial sector of the company.

Keywords: Ecodesign; Environmental analysis; Ecodesign integration; SMEs; Change management

1. Introduction

Sustainable development, the principle of which was stated
in 1987 [1] has reached a period of maturity as regards imple-
menting its principles. One of the surest means of achieving
sustainable development in our consumer society is to design
“ecological” products and services. Eco-designing products
indeed encourages a global approach designed to prevent or
minimise impacts emerging throughout the whole life cycle
of products and concerning all types of environmental
impacts.

Thus, during the last 10 years, the efforts linked to integrat-
ing environmental constraints in the design of products are be-
coming industrial reality. This is mainly the consequence of
a statutory framework established concerning the environmen-
tal responsibility of manufacturing industries, which has been
fostered at the European Union level by directives concerning
wide categories of products.

The first directives concerning ecodesign of products ap-
plied, in principle, to companies responsible for producing
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products targeted by these directives, thus to the very large
manufacturing companies, mainly of vehicles [2] and electri-
cal and electronic products [3]. However, because of the orga-
nisation of these industrial sectors, the constraints which apply
to these very large companies are having repercussions on
their suppliers, who are almost entirely SMEs. But SMEs, be-
cause of the very nature of their structure, do not, a priori, have
the means necessary for integrating a new constraint, the very
scope of which is beyond their field of knowledge. Moreover,
experience concerning ecodesign in SMEs highlights the fail-
ure of the methods that have been used until now [4]. SMEs
are finding themselves caught between the obligation being
put on them by their order givers on the one hand to take
into account environmental constraints in designing their prod-
ucts, and their inability on the other hand to meet such
demands.

This problem, clearly identified, has given rise to numerous
moves to develop tools and methods intended to facilitate the
steps required by companies to embrace ecodesign. However,
these tools and methods are firstly still those of the expert and
secondly none of them serves to integrate principles (those of
ecodesign) into a business. In actual fact they are support-tools
considered to resolve technical problems and provide
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responses in making design choices. Convinced on the basis of
our own experience on the subject that SMEs do not expect
a preformatted ecodesign method, we chose to tackle the prob-
lem of ecodesign integration into SMEs from the angle of or-
ganisational change in the enterprises. Beyond the design
process, it is thus a question of integrating ecodesign in the
company’s organisation. The method we propose is addressed
not to the enterprise itself but to the external organisations that
provide assistance to it at the time of an ecodesign pilot pro-
ject. It is a method for guiding SMEs in conducting the
change. It should lead them to integrate the relevant environ-
mental constraints into their product’s specifications, and to
implement the responses adapted to this change.

2. Critical analysis of ecodesign tools

In this section, we illustrate that the existing ecodesign
tools, besides the fact that they cannot be used as they are
by people other than experts, cannot lead to permanent inte-
gration of ecodesign in a business because they were not de-
veloped for this purpose (their functionalities do not include
integration in the processes of the enterprise) [5]. For more
than 10 years, tools suitable for supporting the practice of eco-
design have been developed as much by academic researchers
as by industry. Most often, they have even been developed in
the context of partnerships through pilot projects with compa-
nies and have been run using the expertise of research centres.
The variety of tools available is therefore wide. Baumann et al.
[6], in one study, counted more than 150 ecodesign tools just
for the design process, and to these must be added strategic
tools and project organisation tools.

Fig. 1 below shows the types of ecodesign tools and how
they are used in a conventional product design process. We es-
timate that this list is complete in as far as there is at least one
ecodesign tool for each of the tasks required, if all the tasks

required during a design process to integrate environmental
constraints are considered. If one bears in mind, particularly,
that the two axes of an ecodesign project are based firstly on
environmental assessment of the product and secondly on
the environmental design of this same product, two types of
tools prove to be essential: tools for producing the environ-
mental assessment and tools for guiding environmental im-
provement. The greatest number of ecodesign tools exist in
these two categories, but there are also “‘related” tools, be
they tools for communication, tools for helping in decision-
making or tools assisting creativity, all conventional design
tools which have been modified to include the environment
component.

The list of ecodesign tools is large and varied because for each
of the tool categories, there is a relatively large number of tools.
The variety of tools is linked as much to the form that the tool
may take (quantitative or qualitative, software or on paper, data-
base, table, etc.) as to its purpose: a specialist tool for a given in-
dustrial sector, precision and completeness of results, etc.

2.1. Classes of ecodesign tools

Tools can be arranged in classes according to their charac-
teristics and functions. Table 1 shows the different classes of
tools counted and specifies, for each of them, some of their
characteristics in terms of use and required expertise. The
qualitative assessments of these tools are made on the basis
of our own experience. The classes of tools identified in Table
1 are limited to assessment and improvement tools, specific to
ecodesign. Other types of tools (aid decision-making, commu-
nication, etc.) are not listed here.

Life cycle assessment (LCA) [7,8] is the reference environ-
mental assessment tool. It is indisputable from a theoretical
point of view. It is the most effective tool for environmental
assessment and makes the most advanced analyses possible.
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Fig. 1. Product development process and required ecodesign tools.



Table 1
Types of ecodesign tools with their functions and characteristics

Types of Function: Estimated  Possible Aid-decision
ecodesign assessment level of autonomous tool for
tools and/or required use by SMEs  strategy
improvement  expertise (after first
for use project)
LCA Assessment +++ No No
Simplified Assessment ++ No No
LCA
Eco-matrix Assessment ++ No No
Checklist Assessment + Yes No
Improvement
Eco-parametric ~ Assessment + Yes No
tool
Guidelines Improvement  + Yes No
Manual Improvement 4+ No No

On the other hand it appears difficult to use in a business, as it
requires so much time and expertise. It is an expert’s tool
above all else and its use has to be confined to research issues
(academic research, R&D).

Simplified LCAs are more user-friendly. They are based on
the use of generic databases, which considerably reduce the
time necessary for acquiring the data for the assessment. Nev-
ertheless, the use of generic databases is challenging from the
point of view of the scientific strictness required for the envi-
ronmental assessment of products. The simplified LCA is of-
ten a good compromise between the relevance of the results
provided and its potential for use in the enterprise. However,
the simplified LCA remains an expert’s tool and its use in
SMEs is challenged by the need to have recourse to an expert
and by the investment that the purchase, use and updating of
a specialised software may represent. Moreover, the results
of the LCA (or of the simplified LCA) define solely the levels
of environmental impact that can be attributed to the product.
Defining ecodesign pathways is then the result of a synthesis
carried out by an expert who combines the constraints con-
nected with regulations, the company strategy and his/her ex-
perience of the subject. This tool is therefore, for various
reasons, not feasible for use by SMEs. Most of the time, sim-
plified LCA methods propose results expressed as an eco-
indicator [9]. This form of environmental assessment result
as a unique indicator facilitates handling by designers. On
the other hand, understanding the eco-indicator requires a solid
knowledge base and interpreting it is the reserve of environ-
ment specialists.

Matrix methods may be quantitative or semi-qualitative
[10—12]. The purpose of these simplified assessment methods
is to limit the data collection by the manufacturer. Data are
generally limited to physical dimensions such as the mass of
the materials constituting the product or energy consumption.
The benefit of these matrices lies in their ease of use. How-
ever, manipulation of them must be done by an environment
expert who has sound knowledge of the industrial sector in
which s/he is involved. If this is not the case, the assessment
results may lack environmental relevance. On the one hand,
these matrices pose the problem of the relevance of the expert

who is using them in a given industrial sector, and secondly of
the lack of participation by the company’s staff in the assess-
ment stage and in considering solutions to be developed. This
last point is important because implementing a cognitive pro-
cess of problem solving is a determining factor for the appro-
priation of the solutions [13].

As for checklists [14], they are easily used because they are
lists of questions which enterprises are expected to be able to
answer without difficulty. Checklists permit the product to be
analysed according to functional characteristics. They do not
permit environmental assessment, strictly speaking, but they
have the advantage of “marking” the product so as to create
reference systems in order that solutions can be compared
with these reference systems, which makes them basically
a tool for helping in re-designing.

Parametric assessment tools [15—17] propose simplified
environmental assessments based on the mathematical rela-
tionships between parameters of the product and environmen-
tal impacts (generally expressed as eco-indicators). Their
purpose is to be able to direct attention towards the best envi-
ronmental solutions beginning in the conceptual design phase.
These tools generally produce relatively reliable environmen-
tal assessment results because they have been developed for
families of products (to one of which the product in question
normally belongs). It may be considered that they are easy to
use as one only has to evoke mathematical relationships,
which give the environmental impacts according to the pro-
duct’s parameters, to identify very early in the design process
the potential, future impact of the product. This type of tool is
valuable for product designers because the less the structure of
the product is fixed during the assessment, the more the envi-
ronmental performance can be improved. However, their use is
only meaningful if

- the impacts that one wishes to control for product families
have been identified,

- large databases (environmental impacts/product parame-
ters) are available for closely related products in order to
establish the mathematical relationships, which connect
them, with satisfactory correlations.

These cannot therefore, be generic tools but on the contrary
tools which must be developed in each enterprise for cases
which are specific to it. This type of tool, set as close as pos-
sible to the characteristics of the product, requires definite ex-
perience of ecodesign in the company. It may not therefore, be
suitable for integrating ecodesign as a new method.

Guidelines [18,19] are the fundamental tools for the environ-
mental improvement of products. They are a collection of gen-
eral “universal” rules for ecodesign. Although simple to use,
they have to be handled by people having the minimum environ-
mental knowledge required, and above all must be supported by
aids for choosing solutions such as material’s databases.

Finally, the ecodesign manuals [10,20] collate the general
principles of ecodesign and the basic rules for completing
such a product development project by integrating environ-
mental constraints. These manuals are reference systems and
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are too general to be used in SMEs, because they are not prac-
tical enough.

2.2. Proposals for classifying these tools

Tools can be classified according to several criteria character-
ising them: function, performance compared with the objective
sought and ease of use. Several authors propose classification
methods for ecodesign tools among them [16,21—23]. Table 2
summarises the classification typologies suggested by these
authors. It also gives the assessment criteria to judge the tools.

Three authors Janin, Tischner and Van Berkel propose at least
the two classes of tools connected with environmental assess-
ment and improvement. It will be noticed, however, that they
widen their classification field to some other classes (e.g. man-
agement or communication). Indeed, ecodesign, as a process,
must be integrated into the design and management processes
of the company. Not only the tools appropriate for ecodesign
are needed, but also tools that can help designers make the
link between their conventional tools and ecodesign. Thus, man-
agement tools, strategy tools, tools for hierarchical ordering, and
communication tools are considered [21,23] as well as tools
complementary to the design process such as creativity tools
or decision-aid tools [22]. Janin and Van Berkel focus their clas-
sification on the performance of tools. As for Tischner, she
tackles the problem of the difficulty of use linked to the time
for implementing the tool, i.e. the practicality of the tool.

Dewulf suggests a different approach for classifying ecode-
sign tools from the other authors by focusing on support-design
tools (assessment and improvement). He is interested in the
types of data that must be acquired for input and the types of
data that are obtained as output and their position in the design
process in order to judge the relevance of these ecodesign tools
in relation to each of the phases in the product design process.

2.3. Analysis of tools and their classification by the
various authors

The contents of Table 1 show that the integration of ecode-
sign in a company is only possible if an expert is available.
The ecodesign tools listed are tools for experts in so far as ad-
equate knowledge and competence is needed to use them, i.e.
to be able to make use of them and interpret the results accord-
ing to the company’s sector of activity and the product

considered in the study. These experts use them in parallel
with the activity carried out by the company’s personnel.
They only provide the results of their interpretation for staff
that is not actually involved in the analysis phase of the prob-
lem for which the tools are employed. The tools cannot be
used, as they are, by enterprises that do not have an expert
in house, which is obviously not the case of SMEs. As
Fig. 1 indicates, the implementation of an ecodesign project
requires using different types of tools. The compatibility of
the different tools between themselves when used on a partic-
ular project is not guaranteed and only an expert can do this.

As Zackrisson [24] underlines, the environmental domain is
a complex subject and implementing environmental concerns
in a business necessitates that the staff have at least a minimum
of relevant experience. Tools have generally been developed
by experts in the environmental analysis and ecological devel-
opment of products, and the ease of these tools being used by
non-experts was not considered during their development. It is
clear from the information presented in Table 2 that none of
the authors tackles either the problem of the difficulty of use
of ecodesign tools’ use (ease of handling, use, recognition of
their contribution, availability of data required for providing
them with information, etc.) or the problem presented by the
discontinued use of types of data which are produced by using
each tool: the “concepts’ of these tools are not connected and
their “language and vocabulary” each are foreign to the
others. These two aspects mean that human expertise has to
be involved to connect these “‘concepts” to each other and
to translate the various languages that they use into a single
one understandable to designers: the language of the criteria
in the specifications and assessment indicators of the solutions
to be employed subsequently. This need for expertise is a bar-
rier for ecodesign integration in any company and all the more
so in SMEs.

This underscores the fact that the issues concerning tool use
and the compatibility of tools have not been considered to
date. The reason is that authors who create and judge these
tools are themselves experts and they do not experience the
difficulty in using them found by non-experts. Thus, there is
a lack of tools which support a company in creating and trans-
ferring to its members the knowledge which they need to pur-
sue their ecodesign projects on their own.

Moreover, this integration cannot be considered as having
been dealt with just because case studies have been conducted

Table 2
Ecodesign tool typologies and criteria for tool assessment, according to several authors
Janin Tischner Van Berkel Dewulf
Criteria of tool e Assessment e Analysis (assessment) o Inventory e Life cycle global approach?

classification e Improvement
o Strategy

e Communication

e Aid for creativity

Criteria suggested
for tool assessment

Tool’s efficiency
to perform its goal
(0 to 5 scale)

Tool’s complexity
(required time for use)

e Improvement ways prioritization

e Aid for decision-making

e Improvement
e Prioritization
e Management

e Type of input data

e Vulnerability (sensitivity)

e Accuracy

e Comprehensiveness
(relevance, completeness)

e Type of outcome
(quantitative/qualitative)
e Use: which
stage in the design
process?




in the company [4]. Integrating a new practice or a new direc-
tion of work cannot be undertaken without a change in the
business. Integration can only be considered to have taken
place if indeed modifications have been durably made to cer-
tain operations carried out during product design. Ecodesign
integration means going beyond a product and being interested
in the organisation of the enterprise in order to modify knowl-
edge, databases, creativity tools or even the composition of
work groups.

3. EDIMS, an integration method

In order to respond to the shortcomings in ecodesign inte-
gration, we propose an approach to lead the change manage-
ment in the company. At ENSAM Institute in Chambéry, in
partnership with the Centre Technique des Industries Mécani-
ques (CETIM) (Technical Centre for Mechanical Industries),
we have developed a method for integrating ecodesign specif-
ically devoted to the problems encountered by SMEs. The ob-
jective of this method, developed as a software program called
the EcoDesign Integration Method for SMEs (EDIMS), is to
facilitate integration of ecodesign in companies. The EDIMS
method is a user guide for technical centres (organisations spe-
cialised in particular sectors of activity) for assisting a com-
pany with a pilot project.

The principle of the EDIMS method is to lead the business
to make its own ecodesign moves by guiding it, via one or
more projects, towards a change in its work practices. EDIMS
helps guide the business in making the link between the envi-
ronmental constraints and its strategic preoccupations (regula-
tions, marketing, policies).

The EDIMS method is based on the following two aspects:

e The environmental analysis of the product. This phase of-
fers environmental analysis of the product using the expert
method Typological Environmental Analysis (TEA). TEA
is an environmental analysis tool that we developed at
ENSAM Institute in Chambéry [25—27]. TEA is based
upon the principle of the typological analysis: one type
of product is linked to one type of environmental profile.
TEA starts from a semi-quantitative questionnaire and
uses an algorithm to carry out the typological analysis.

e Assistance in conducting change in the business, by the
environmental (re)design of its product during the pilot
project by:

o establishing the link between the purely environmental
aspects and the strategic aspects of the business to facil-
itate decision-making when defining the specifications;

o adapting the approach and the ecodesign toolbox to the
enterprise and to the product. In concrete terms, this re-
quires the staff to select the tools and indicators most
relevant for the enterprise from the database available
in the EDIMS program.

Fig. 2 illustrates the implementation of the EDIMS method.
In the first step, the environmental analysis of the product is

performed using the expert TEA method which prioritizes
the environmental aspects of the product. This analysis then
gives rise to a phase of redesign. The enterprise is guided in
its ecodesign approach using the EDIMS method which allows
it to select the information the company needs, based upon the
results of the analysis.

4. Running the method on a project: implementation

In this section we present the principles and sequence of
events in running the EDIMS method, based on the example
of an electric coffee-maker.

4.1. Context

The EDIMS method is designed to be used in the context of
advisory support given to an SME by consultants specialised
in the sector of activity of the business. Because SMEs, in gen-
eral, have limited financial resources for subject areas which
are not directly connected with their area of skill, the time
of involvement for the advisory support must be limited to
a minimum, just a few work and awareness sessions of 2—
4 h each.

4.2. Forming a project team

The first action of the company in the context of the pilot
project is to form a project team. Particular attention must
be given to form this team. Ideally it should include at least
one representative per function or skill in the company. In ad-
dition to the skills connected with the design (R&D depart-
ment, manufacturing department, process design), it is
necessary for other departments to be represented (purchasing,
marketing, logistics departments, etc.). The integration of eco-
design in the company must be done by people with knowl-
edge and skills and who are convinced that the approach is
well founded. This means that people of strategic importance
and exerting considerable weight in decision-making (typi-
cally purchasing and marketing departments) must be
involved.

4.3. Awareness

The approach begins with an awareness meeting on envi-
ronmental topics (resources, waste, energy, pollution) and eco-
design (the life cycle of products, impacts associated with
products, the regulations). This meeting should be attended
by the widest audience possible within the company, and not
only by the project team. The presence of directors is particu-
larly required as a sign of commitment to all the employees.

The first task of the project team, assisted by the advisors, is
to choose the product from among the range of products of-
fered by the enterprise, depending on relevant criteria such
as the representativeness of the product in the range or the
ease of acquiring data.
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Fig. 2. Implementation of the EDIMS method for an ecodesign project with an advisory technical centre.

4.4. The environmental analysis of the product

The environmental analysis of the product is done using the
expert TEA method. It consists in prioritizing seven environ-
mental aspects representing the five stages in the life cycle:
materials, manufacturing, use, recyclability and hazardous
substances at end of life, transport and packaging. The envi-
ronmental aspects are classified on a scale from 0 to 4 accord-
ing to their degree of environmental priority.

As described in Refs. [25—27], the TEA tool relies on the
use of a semi-quantitative questionnaire concerning the char-
acteristics of the product, filled in jointly by the project group
and the advisor. Analysis of the answers is automated as an al-
gorithm, the rules of which are established on a knowledge da-
tabase built from experience and expertise which has enabled
a product typology to be created depending on its environmen-
tal impact.

The results propose a prioritization of the environmental
importance of the various aspects and include an analysis of
the environmental regulations connected with that product
type. The final results take into account any possible regula-
tions that should be included in the prioritization.

Fig. 3 illustrates the results of the analysis (environmental
and regulatory) done with the TEA tool for the electric coffee-
maker. These results are as follows:

- The three priority aspects (note 4) are the use stage of the
coffee-maker and the two aspects concerning the end of
life of the product, namely recyclability and hazardous
substances.

- The materials aspect comes in the second group of envi-
ronmental priorities (note 3).

- The environmental aspects concerning manufacturing,
transport and packaging come lowest in order of priority.
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Fig. 3. Results of environmental analysis of the coffee machine with the TEA
tool.

The guidelines for seeking ideas for solutions, correspond-
ing to each of the environmental aspects, are selected and pri-
oritized according to the answers given in the questionnaire.

4.5. Strategic weighting of the guidelines (definition
of the strategy)

Each environmental aspect and each guideline selected are
weighted by the company on the basis of strategic (regulations,
marketing, etc.) and technical and economic criteria. This weight-
ing is done by the project group and company management.
Taking the example of the electric coffee-maker, the enterprise
comes to the following conclusions about the prioritization:

- The aspects concerning the end of life are classified as
high priority because of regulations connected with the
WEEE and RoHS directives.

- The aspect “‘use” is not considered high priority despite
its environmental importance. Indeed, the alternative tech-
nical solutions that could be envisaged for reducing con-
sumption, provided by the guidelines, are not considered
feasible at an acceptable cost.

- The aspect “materials” will be treated in as far as the sub-
ject helps meet the objectives of recyclability at the end of
life at an acceptable cost.

- The packaging, although relatively unimportant from an
environmental point of view, will constitute a priority
axis for improvement during redesign.

- Transport is not considered to be a relevant improvement
axis in the short term.

4.6. Environmental redesign

In the first instance, the project team defines the environ-
mental reference, on the basis of which the product is as-
sessed, by selecting an indicator for each of the seven
environmental aspects. Then additional monitoring indicators
are selected from the lists proposed, for each of the improve-
ment axes selected by the project team. Table 3 illustrates the
choice of monitoring indicators for design according to the
product improvement axes selected.

4.7. Data retrieval

Redesign in line with these improvement axes requires
seeking data concerning the product materials and its packag-
ing. Thus, it is necessary to acquire information about the re-
cycled content of packaging materials, the recyclability of the
materials (the coffee-maker and packaging), the heavy metal
content of the product (hazardous substances) and the perfor-
mance of recovery chains (end of life recyclability). Identify-
ing the data to be sought makes it possible to determine new
flows of information which must be created to allow these eco-
design activities to be done for the whole product family of
products being studied.

4.8. Procedures (who does what?)

It can be seen that setting up these new information flows,
necessary for being able to fill in the indicators established by
the R&D department, concerns almost all the company’s de-
partments, and extends to the whole supply chain [28]. If the
examples of data mentioned above are considered once again,
it can be seen that the departments that must be involved
include:

Table 3
Selected indicators for the improvement options for better environmental
design of products

Environmental Selected Target Monitoring
aspect improvement indicators
options
EoL-recyclability — Increase the Minimum Recyclability
electric recyclability rate (%)
coffee-maker’s rate of 50%
recyclability to
comply with the
WEEE directive
EoL-substances Ban or limit e Any of the Mass
the use of following concentration
hazardous substances in (% by weight)
substances as the product:
indicated Cd, Hg, Cr6,
in the RoHS PBDE, PBB
directive e Limit Pb to
the exempted
applications

foreseen by
the directive’s
annex

Packaging Increase the - Recyclability
packaging rate (%)
recyclability
Use recycled - Part of
materials for recycled
packaging materials (%

in weight)

Design packaging kg and/or dm®
with the aim to

optimize logistics

Reduce weight
and/or volume
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- The Purchasing Department, which is responsible for ac-
quiring information from suppliers of parts and compo-
nents concerning:

e the possible presence of hazardous substances, and if
necessary, for finding out the concentrations of them,

e the content of recycled material in these parts and
components.

- The Logistics Department, which is responsible firstly for
providing data concerning product logistics at the time of
delivery, and secondly, should be involved in the redesign
of packaging as a ““customer”.

- The Marketing Department, which should work out:

e the means of communicating about the environmental
characteristics of the product to enhance the ecodesign
work and try to profit from it in terms of sales,

e the means of informing the customer about what to do at
the end of life of the product so as to improve the real
level of recycling.

The manager of the group is responsible for distributing the
tasks and, along with the persons in charge from the various
departments concerned, for planning the modifications to be
made (modification of supplier contracts for example).

4.9. Tools

So as to be able to implement the guidelines for redesign,
the R&D department must have certain tools at its disposal.
For the example that we are looking at in this article, the tools
necessary are as follows:

- a database of materials listed by the R&D department and
indicating the environmental characteristics sought in
these materials: recyclability, recycled material content,
net calorific value, etc.,

- tables concerning the recycling of plastics: chemical com-
patibility and table of densimetric sorting.

These tools, while generic (e.g. the tables concerning plas-
tics), are in the EDIMS software and can be extracted and
made directly available to the R&D department. Certain
ones, such as the materials’ databases, need to be adapted ac-
cording to the requirements of the enterprise. The EDIMS
method provides the procedures for constituting the database.

The project group now has the conditions necessary for the
environmental design of the product: the environmental objec-
tives have been defined, the guidelines to achieve these objec-
tives are identified, the environmental performance monitoring
indicators for the product have been decided and the data to be
acquired have been targeted. Finally, the R&D department has
the support-tools necessary for taking decisions relating to de-
sign choices.

Its staff can then carry through (re)design of the product,
and the advisors must validate the definitive choices in order
to verify that the potential environmental performance of the
product has been improved.

5. Discussion on the contribution made
by the EDIMS method

The final objective of EDIMS is the integration of ecode-
sign into the practices of a company by development and im-
plementation of its own method. Beyond this objective, the
ultimate objective is to spread the concepts and approaches
among SME:s.

The EDIMS method provides a two-aspect response to the
deficit confirmed in respect of tools:

- In the first instance it makes it possible to lift the barriers
to the practice of ecodesign. These barriers are connected
with the expertise required and exist both at the level of
environmental assessment of the product and at the point
of interpreting the results of the assessment when the for-
mer are expressed as design parameters.

Secondly, it brings coherence to the overall ecodesign ap-
proach by making the connection between the various
tools, and by guiding the change management in a way
consistent with the general strategy of the business.

5.1. Lifting the expertise barriers

The problem of the required expertise in the environmental
assessment stage is that the lack of expertise is a barrier to the
participation of the company’s staff in the ecodesign process
and thus there is a need for knowledge and skills creation.
The TEA tool, which is based on a semi-quantitative question-
naire, is a participative tool that helps in environmental knowl-
edge creation.

It must be noted that the objective of the TEA tool is not to
replace LCA. The TEA tool and LCA must be seen as comple-
mentary tools. LCA is the most effective tool for environmen-
tal assessment but is too complicated and time-consuming for
SME:s. In this sense, the TEA tool is an alternative to LCA for
a first ecodesign approach in SMEs.

Thus, the problem of the environmental assessment of the
product is resolved by using the TEA tool which offers a rele-
vant environmental analysis of the product expressed as a pri-
oritization of environmental aspects.

The problem of exploiting the results is also taken into ac-
count. The EDIMS method is designed as a guide which, with
the advisory support of a technical centre specialised in the
company’s sector of activity, can lead the company in making
the link between the results of the environmental analysis of its
product and the ordinary design parameters.

Therefore, EDIMS provides a solution to the problem of
lack of expertise, which is generally a barrier to ecodesign
integration.

5.2. Creating a process of ecodesign integration into
the company’s on-going processes

Ecodesign integration is achieved in a company when it has
developed its own approach to ecodesign, i.e. when the
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company has modified not only its design process to integrate
environmental constraints but also its management processes
of decision-making. EDIMS is a support-method for change
management that is accomplished by guiding the company to:

- define its environmental strategy in a manner consistent
with its overall corporate strategy;

- modify its design process by defining indicators and sup-
port-tools for the R&D department;

- modify and manage its information flows in order to be
able to meet environmental objectives defined in the
specifications;

- create the knowledge base and acquire the minimum skills
so as to be able to conduct the following ecodesign pro-
jects autonomously.

Throughout the period of the company receiving advisory
support on the ecodesign pilot project, the EDIMS method
lets one modify the strategy, the design process and the level
of knowledge within the company. The possibility of modify-
ing these three pillars is the key to initiating the integration
process in the company.

5.3. Limitations of the EDIMS method in the
integration process

The EDIMS method is designed to be used during a pilot
project, for a relatively short period (the time of involvement
in this kind of operation has to be within the limits allowed
by the generally restricted financial resources of SMEs). The
process of integrating a totally new approach concerning an
area the very idea of which is generally lacking in enterprises,
is a long process. From feedback from ‘“‘leader” business pro-
jects that have integrated ecodesign, the length of time neces-
sary to take adopt an ecodesign approach is likely to be several
years, i.e. a period much longer than the time planned for
giving advisory support for a pilot project. That means that
in implementing the pilot project with EDIMS, one cannot
physically ensure the success of the integration which, if it
occurs, will only be able to be verified several years later.

The EDIMS method must, during the time of a pilot pro-
ject, initiate the phase of ecodesign integration by defining
the strategy and modifying the design process. But nothing
guarantees that this integration will become permanent,
when a company must necessarily evolve dynamically (modi-
fication of statutory constraints and constraints of competition,
evolution of markets, technology, etc.).

However, in the time given to a pilot project use of the ED-
IMS method demonstrates, on the one hand, the feasibility of
such a project, and on the other hand, the strategic importance
for the company to integrate ecodesign. Demonstrating this
importance is probably the best guarantee for the permanent
integration of ecodesign because one may reasonably suppose
that if a company defines ecodesign among its strategic prior-
ities, owing to the regulations or pressures in its market, it will
provide the means necessary to achieve it.

6. Conclusion

This article deals with the issue of ecodesign integration in
a company’s organisation. In this context, we show that the
ecodesign tools developed until now cannot be used because
of the expertise they require in the context of integrating eco-
design in a company. Just making these tools available to
a company is not enough to guarantee enduring integration.
It is necessary to deal firstly with the usability of these tools
by non-experts, and secondly to ensure the overall compatibil-
ity of these tools. Integration necessarily requires a change in
the practices of a company. It is the very difficulty of carrying
out this change, which is a barrier to ecodesign integration.
The EDIMS method that we have developed initiates and
guides change management in a company by establishing con-
nections between the company’s ordinary preoccupations
(strategy, design) and the environmental aspects. This method
should make it possible for SMEs to manage ecodesign inte-
gration into their practices.
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