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Abstract 

Despite the many existing Eco-design methods and 
tools, their use is still limited. When they are used, these 
methods and tools are often not integrated in the product 
development process. The purpose of this research is, 
given a special focus on Eco-design methods and tools, to 
increase the knowledge concerning engineering design-
ers’ use of methods and tools. Even though more and 
more approaches focus on how to perform Eco-design, as 
well as on what is required for its successful integration, 
there seems to be a gap between the developers and the 
presumptive users, e.g. designers. In the study, 12 CEOs, 
5 marketing mangers and 12 design managers were ques-
tioned.  

Key words: Life Cycle Thinking, Design for Environment, 
Methods and tools 

1. Introduction 

Eco-design has become an increasingly important is-
sue for enterprises [1]. In parallel, research organizations 
and industrial companies has development a numerous of 
Eco-design methods and tools [2]. These methods fall 
into a wide range of categories, from relatively simple 
checklists or general guidelines to more complex soft-
ware-based decision-making methods [3]. In addition, a 
great amount of relevant literature has been published 
concerning how to perform Eco-design, for example 
Brezet and Hemel [4] and Gertsakis et al. [5].  

Despite the many existing Eco-design methods and 
tools, their use is still limited. When they are used, these 
methods and tools are often not integrated into the prod-
uct development process, a point highlighted by e.g. 
Baumann et al. [6-8]. NUTEK, the Swedish Business 
Development Agency [9], had a similar conclusion in its 
final report on a three-year-long Eco-design project. Ac-
cording to the report, some large multinational companies 
(particularly in the fields of electrical and electronic 
goods, motor vehicles and packaging) are addressing the 
issue in a rather comprehensive way, and the study con-

cludes that Eco-design plays a small role in many compa-
nies (particularly small and medium-sized enterprises). 

Some small and medium-sized enterprises (SMEs) 
have experience with Eco-design (demonstration) pro-
jects, but they rarely lead to the use of Eco-design in or-
dinary product development [10]. Further, most compa-
nies do not treat Eco-design as a management issue. Fi-
nally, it is common that when a company does practice 
Eco-design, the focus is on environmental redesign of 
products instead of the development of new products. 
Given this, the potential benefits of Eco-design have not 
been realized. The general experience and conclusion of 
Lenox et al. [11] is that if a company uses Eco-
designEco-design, it is usually carried out by those work-
ing in specialist functions (i.e. those not involved in the 
ordinary product development, but those working at the 
company’s environmental division). The results of the 
Eco-design work are often not carried back to the rest of 
the product development process in an efficient way. In 
many cases, the methods and work with Eco-design are 
executed separately from the rest of the product develop-
ment. This may be a result of the isolation that many 
methods and tools have been developed in, as described 
by both Blessing [12] and Baumann et al. [6]. 

2. The designer – a presumptive key user 

Designers, i.e. those who are involved in giving the 
product a design such as design engineers and industrial 
designers are a central competence group in product de-
velopment. Therefore, the position taken in this paper is 
that designers bring crucial competencies to successful 
Eco-design initiatives, and should therefore be impor-
tant primary presumptive and practical users of Eco-
design methods and tools. If the ambition is to integrate 
Eco-design into ordinary product development – as is the 
ambition with ISO 14046 [13] – then there is also an 
essential need to involve and consider one of the main 
presumptive users of Eco-design methods and tools: the 
designer. In fact, it is the designer who is often the main 
practical executer of methods and tools used to develop 
a product [14]. Even if designers do not always decide 
what method or tool to use, their use influences the out-
come and the benefits from the use. When using a method 



or tool, it is important to understand its various advan-
tages and disadvantages and to know under what circum-
stances the method or tool’s result is valid. This implies 
that a method or tool is dependent on the user, i.e. 
whether the user misuses or does not understand how to 
use the method or tool, or whether the result and/or inter-
pretation of the result will reflect this. The method or tool 
user always has interpretation precedence. It is more or 
less irrelevant whether the aim of the method or tool de-
veloper was to emphasize environmental impact if the 
user does not realize that, but instead utilizes the method 
or tool for other reasons, such as, for example, to save 
costs. In short, what the user interprets is what matters the 
most. 

3. Objective

Based on the above, the objective of this study is to 
analyse how product developers at small and medium-
sized companies are working with Eco-design. Based on 
this objective, three research questions (RQs) are defined 
in order to further focus the research:  

RQ1 – What type of environmentally-related require-
ments do they experience? 

RQ2 – How are Eco-design methods and tools used? 
RQ3 – How should Eco-design methods and tools be 

designed to better fit their needs?  

4. Delimitations 

In this research, a number of delimitations have been 
made. This research does not estimate or judge whether 
the method or tool’s outcome from an environmental 
point-of-view is positive or not. The research focuses on 
methods and tools used by designers within the product 
development process. This implies that many aspects, for 
example organizational characters of the product devel-
opment process that have an influence on the use of Eco-
design methods and tools, are not addressed in this thesis. 

During this research, the major focus has been on de-
sign methods and tools of physical products, i.e. artifacts. 
Consequently, design of service is not within this re-
search’s scope, even though some designers might base 
some of their comprehension and experience of design 
methods and tools on their experience with service de-
sign. 

5. Method 

A major challenge for this research has been how to 
study the utilization of Eco-design methods and tools, as 
this seems to be low in industry. The method used has 
been selected to solve this.  

Research on environmental issues highlights some 
risks, for example the fact that people tend to respond to 
what is assumed as morally good or politically correct in 
a specific culture/context [15]. This risk, in combination 
with the limited use of Eco-design methods and tools, 
was expected to make it hard to exclusively study these 
kinds of methods and tools. Instead, in order to obtain a 
wider perspective on designers’ use of methods and tools, 
and to avoid negatively influencing the respondents, the 
focus has been on the general use of methods and tools. 
This wider perspective is based on the assumption that 
the basic requirements for any method or tool to become 
utilized are basically the same. “Requirement” is, in this 
context, defined as a “specific description of an attribute 
of something”.

The selected objective implies that a descriptive re-
search strategy is more appropriate than a prescriptive, as 
discussed by Hubka and Eder [16]. The descriptive re-
search strategy selected implies the use of company em-
ployees’ experience and comprehension of methods and 
tools, in combination with previous studies and general 
guidelines found in the literature. The plan from the be-
ginning was to only focus on engineering designers. 
However, this was reconsidered since the experience is 
that staffs in small and medium-sized companies are 
working more integrated, and it would be tricky to make 
this focus work when interviewing.

As the research questions concern “how” and “what” 
issues, qualitative research interviews have been selected 
as an adequate approach, as discussed in Yin [17]. Fur-
thermore, based on earlier research and previous experi-
ence of limited Eco-design method and tool use, qualita-
tive research interviews were selected since they can be 
used to explore substantive areas about which little is 
known, or about which much is known, in order to gain 
novel understanding.  

Qualitative interviews have been conducted following 
an interview guide, which rather than containing exact 
questions, focuses on certain themes. The interviews were 
taped and transcribed, word-for-word. The process of 
data collection has been similar to the sequence presented 
by Kvale [18].  

5.1. Participating companies and interviewed 
persons 

The companies were selected by the author with re-
spect to the criteria that they should have their own prod-
uct development process and exhibit the use of methods 
and tools. The companies were selected based on the size 
of company; the maximum size was 250 employees.  

Since Eco-design is based on a life cycle perspective, 
and since the study has the selected research questions, 
and since SME work is often very integrated, it was de-



cided to not only interview engineers but also other im-
portant actors, i.e. CEOs and marketing managers. It was 
thought that this would give a more holistic picture of 
each company’s work and way of handling the research 
issues. Altogether, 24 persons at 12 companies were in-
terviewed. The distribution between interviewed persons 
was 12 CEOs, 5 marketing mangers and 12 design man-
agers. An important note is that in several cases, CEOs 
and marketing managers have also been highly involved 
in the design work; it is therefore problematic to distin-
guish between them. Since the focus was not on how sin-
gle specific companies are working with this issue, thier 
names are of no relevance for the results. Not presenting 
the names of participating companies was also considered 
to have a positive effect on companies’ willingness to 
participate and to feel free to give truthful answers. 
Therefore, all companies were told that their company 
names would not be published, and that their answers 
were to be presented aggregated and anonymously in the 
report.  

5.2. Interview guide and Interviewing 

To set a structure for the interviews, and interview 
guide was developed. The guide used was based on theo-
retical experience in combination with practical experi-
ence.  

The plan from the beginning was to conduct face-to- 
face interviews, but unfortunately that was not feasible. 
One reason was that it was not possible to do all at one 
company at the same time. Instead, it was determined that 
telephone interviews would be more efficient, even 
though one lacks information that can be obtained from a 
respondent’s body language.  

All interviews were recorded and all interviewees were 
individually interviewed during approximately 20 to 40 
minutes. Before the interviews, the interviewees were 
given a brief presentation of the background of the study. 
All interviews finished with a question: the interviewee 
was asked to add what he or she thought was relevant yet 
had not been asked. After the interview was finished, the 
interviewees were given a more extended background 
explanation if requested. The reason for this procedure 
was to limit the risk of influencing the interviewee to give 
answers in a specific way or with a specific content such 
as, for example, environmental concerns. 

6. Results

In this section, under a number of subtitles, the results 
are presented.  

6.1. Staffs background 

Approximately eighty percent of the respondents had a 
post-secondary education, and the rest had a high school 
education. Many of them seemed to have relatively long 
working experience, often within the same company.  

6.2. Type of products 

The range of products varied considerably, from com-
plicated machines consisting of thousands of components 
down to products consisting of just a few assembled com-
ponents. Mechanical products were the main type, but 
several of their products also had electrical components.  

6.3. Product development process 

Six of the interviewed companies claimed that they 
had a product development process, but several of them 
were not really sure. However, based on the answers, 
some of them seemed to be a little bit uncertain about 
what a product development process was, and their an-
swers were not really direct or sharp.  

When asked about what the product development 
process included, this feeling was reinforced; the reson-
dents mentioned things that normally are not considered 
to be a part of the product development process, e.g. qual-
ity systems and ISO standards. Only four of the respon-
dents stated that the process was documented, and of 
those one was unsure. 

Nevertheless, based on their answers, the respondents 
normally worked closely together with their colleagues. 
According to their answers, they had a good overview of 
their product development process, even though it was 
not documented. Of those that did not have any formal 
product development process, they were working after a 
non-documented structure that had emerged and been 
developed by those participating. When something not is 
working, they could easily change it, after some internal 
discussions between colleagues, without many formal 
discussions and consideration. The important thing was to 
get the work done in an efficient way. Several of them did 
not experience any need for a structured product devel-
opment process in order to achieve good structure in their 
work. However, some of the companies that were grow-
ing had started the work to get a more defined product 
development process, since they had experienced this 
need when more people became involved in the work.  

6.4. Environmentally-related product 
requirements 

Only three of the interviewed companies experienced 
any environmentally-related product requirements, and if 
they did, they were never the most important require-



ments. However, those requirements were more often 
indirect than direct, e.g. related to energy and material 
consumption. Nevertheless, sometimes customers re-
quired that the product should be easy to recycle, give off 
low emissions, and e.g. avoid oil leakage on the soil 
where it was used.  

Some of the interviewed companies had set up their 
own internal, environmentally-related product require-
ments. One of the investigated companies actually had 
one of these types of requirements as a very important 
one when developing the base for their company. The 
requirement was that the product they developed should 
be recyclable, and that the product itself should not cause 
a greater environmental impact than the product it substi-
tuted.  

6.5. Integration of environmentally-related 
product requirements into the product 
development process 

Except for the company that already from the begin-
ning had worked with their own internal environmental 
product requirements as a base for their business, the re-
sults indicate that companies that face such requirements 
are handling them as all other product requirements. 
However, of those companies that faced environmentally-
related product requirements, and that is not the one with 
internal requirements, only one hads a defined product 
development process. Based on the respondents’ answers, 
it was tricky to get a clear picture of the current way of 
how they were peforming the integration. However, the 
general impression was that they were working in an in-
formal and integrated way. 

6.6. Methods used in the product development 
process 

Based on the respondents’ answers, the number of 
methods and tools used was low. However, it is important 
to note that the study does not show anything about the 
actual use of or the time each method or tool was used 
and the effectiveness or efficiencies of the use of the 
methods and tools employed.  

The major type of methods and tools used was various 
types of Computer-Aided Design (CAD) tools. Some 
companies claim that they only used this type of tool, and 
that they included everything they needed.  

Some companies used other tools as well, such as for 
evaluating quality or risk, e.g. Failure Mode Effect 
Analysis (FMEA) methods.  

None of the companies were currently or had in the 
past used any Eco-design methods within their product 
development process. However, one of the responding 
companies had used Eco-design methods within one pro-

ject, but that project was not carried out as an integrated 
part of the normal product development, and those work-
ing with the tool were from outside the company. 

6.7. Requirements on methods and tools 

All respondents were asked what requirements they in 
general used when selecting new methods and tools. In 
general, in their reaction and the way they answered this 
question, it was clear that most respondents did not ap-
pear to have thought much about this question.  

In general, the respondents had to think awhile before 
answering this question, and some had no answer at all. 
However, of the stated requirements, an important one 
was that it was preferable if new methods and tools were 
easy to integrate with existing methods and tools, and 
were compatible with them.  

The time for education when introducing a new 
method and tool was, according to interviewed compa-
nies, normally an average of a couple of days. Therefore, 
another important requirement was that the method or 
tool was not complex and easy to learn and employ.  

Finally, it was also preferable or set as a must that new 
methods were computer-based. The reason for this is that 
it faciliates the documentation process, and as stated ear-
lier, today’s designers are used to working with computor 
software tools and prefer to do so. 

7. Discussion and conclusion 

This section proves a discussion and conclusion of the 
empirical results in relation to existing theory.  

7.1. Experienced environmentally-related 
product requirements 

In recent decades, there has been an increased focus on 
environmentally-related requirements. This is illustrated 
e.g. by the European Union’s different directives con-
cerning end-of-life vehicles [19], the Waste Electrical and 
Electronic Equipment directive [20] and the restriction of 
the use of certain hazardous substances in electrical and 
electronic equipment [21]. The empirical result indicates 
that even though several of the interviewed companies are 
in industies influenced by those direcetives, it seems that 
they have not been affected yet. In fact, the number of 
environmental requirements is still low. However, the 
increased regulation regarding products’ environmental 
impact makes it likely that the number of environmen-
tally-related product requirements will increase and be-
come more advanced. It will change from only focus on 
recylability and low emissions. 

One issue related to the environmentally-related re-
quirements is the respondents’ understanding about just 



what an environmentally-releated requirement really is.. 
An interesting indication when interviewing is that many 
of the interviewed companies had products that seemed to 
have a great environmental improvement potential, e.g. 
through increased resouce use and energy consumption. 
However, they did not seem to hightlight this explicity 
towards their customers in order to create a customer de-
mand and make them state environmentally-related re-
quirements when buying. Instead, they tended to focus 
more on highlighting more traditional requirements that 
those relating to e.g. energy consumption and price. This 
is not negative per se, but if combined with those more 
traditional requirements, more environmentally-related 
requirements could give the interviewed companies an 
advantage vis-à-vis competitors whose products could not 
comply.  

7.2. Use of Eco-design methods and tools 

As the empirical results illustrate, the use of Eco-
design methods is limited, something in line with results 
by e.g. Baumann et al. [6-8] and the Swedish Business 
Development Agency [9]. Eco-design appeared to play a 
non-existent or small role in companies studied. A likely 
reason is the low number of environmentally-related re-
quirements, implying that they do not feel any major 
pressure to focus on Eco-design. 

Another reason could also be the product development 
process, and in case of the companies studied, the lack of 
a formalized product development process.  

Even thought there exist an extensive number of pre-
scriptive models for performing product development to 
make product development more effective and efficient 
(see e.g. Andreasen and Hein [22] and Roozenburg and 
Eekels [23]), thier use in SMEs is still limited. A com-
pany’s formalized product development model often de-
scribes which methods and tools are used, and when and 
why they are used during the product development proc-
ess. Thus, the existence of a product development model 
may give some indication of the formal use of methods 
and tools among designers. A formalized product devel-
opment process could therefore be a means to integrate 
and implement Eco-design methods.  

7.3. Design of Eco-design methods and tools 

Whether a method or tool becomes actively used does 
not simply depend on the method or tool itself; a method 
or tool must also help to fulfill specified requirements 
[24]. 

The conclusion previously drawn by the author was 
that a DfE method or tool must exhibit the following [24]: 

(1) be easy to adopt and implement – whether a 
method or tool fulfills the three following requirements is 

of lesser importance if it is due to a problem with adop-
tion and implementation and becomes seen as having a 
low degree of usability, and therefore is not utilized by 
the designers in their daily work. This requirement is the 
key for a method or tool to become actively used. The 
respondents’ answers emphasize this when they ask for a 
method that is easy to learn and employ, especially note-
worthy since they normally have limited funds for 
method and tool education. In line with, they also prefer 
tools that are computer-based, as designers are used to 
these types of tools and it would make the learning and 
implementation process faster.  

The following three requirements listed below were 
not escpecially hightlighted in this study; however, they 
were indirectly pointed out.vThe other 3 bullets were as 
follows: (2) facilitate designers to fulfill specified re-
quirements on the presumptive product and at the same 
time; (3) reduce the risk that important elements in the 
product development phase are forgotten; and (4) re-
duce the total calendar time (from start to end) to 
solve the task.  

One reason why not excpecially highlighted can be the 
fact that the respondents thought they were so obvious, if 
they are not fullfiled, it is no reason for using a new 
method or tool.  

7.4. Concluding discussion 

The objective of this study was to analyse how product 
developers at small and medium-sized companies worked 
with Eco-design.  

To get companies to begin working with Eco-design, 
they needed to face a need, e.g. an internal or external 
environmentally-related product requirement. The study 
shows that only a few companies experienced this need.  

If experiencing such a need, they required methods 
and tools that facilitated designers to fulfill those re-
quirements, and at the same time reduced the risk that 
important elements in the product development phase 
were forgotten and in parallel reduce the total calendar 
time (from start to end) to solve the task. Since the re-
spondents did not experience any major need, it was quite 
obvious that they did not use Eco-design ethods and 
tools.  

Finally, if they needed a tool, it should be easy for 
them to get started and to integrate the tool in their other 
processes. One conclusion is that if other methods and 
tools can at the same time cover environmentally-related 
product requirements, this might be enough. This also 
implies that if Eco-design methods and tools are designed 
according to four general requirements listed above, and 
at the same time can support designers to manage other 
issues that they need to consider during the design proc-
ess, e.g. quality, it will increase the likelihood they are 



used. What the designers want are simple and flexible 
methods and tools that can cover a lot of issues, such as 
e.g. modern CAD software applications. 
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