
EMH
13,1

98

Environmental Management and
Health, Vol. 13 No. 1, 2002,
pp. 98-107. # MCB UP Limited,
0956-6163
DOI 10.1108/09566160210417868

Success factors for integration
of ecodesign in product

development
A review of state of the art

Glenn Johansson
IVF Industrial Research and Development Corporation, Mölndal, Sweden

Keywords Green issues, Integration, Product development

Abstract On the basis of a literature review, 20 factors essential for successful integration of
ecodesign in product development are presented in this paper. The success factors are structured
according to six areas of concern: management, customer relationships, supplier relationships,
development process, competence and motivation. By relating the factors to a number of product
development elements that are generally claimed to be important for product development success,
it is indicated that the integration of ecodesign to a great extent are related to the same elements.
A few factors seem to be specific for the integration of ecodesign. These factors are related to
competence and motivation. As many of the ecodesign integration success factors relate to those
elements that are acknowledged to affect product development success, this implies that a
company that manages product development well increases the likelihood of being successful when
integrating ecodesign into product development.

Introduction
Today it is widely acknowledged that companies need to reduce the
environmental impacts resulting from their activities. In the early days of
industrial environmental consciousness, the focus was on so-called `̀ end-of-pipe’’
solutions, i.e. solutions aimed at reducing the amount of harmful emissions and
substances from manufacturing facilities. This has recently shifted to a focus on
the products’ environmental performance, reflecting a shift towards a more
preventive approach in which the focus is on the causes of the environmental
problems, i.e. the products. Consequently, environmental considerations in
product development are to be viewed as an important part of the environmental
concern of companies, since product development merges current markets,
technology trends and regulatory demands into product features.

During the last decade a substantial amount of research has been addressed
towards ecodesign. The term ecodesign refers to actions taken in product
development aimed at minimising a product’s environmental impact during its
whole life cycle, without compromising other essential product criteria such as
performance and cost. Ecodesign research covers a wide range of different
topics. One of these topics focuses on how to integrate ecodesign into the
product development process. Research output concerning this topic includes
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different factors claimed to be essential for successful integration of ecodesign
in product development. However, these success factors have been reported in a
somewhat fragmented way in the literature, and thus no clear picture has
emerged regarding which factors are important for successful integration of
ecodesign. Therefore, the aim of this paper is to identify and structure the
factors presented in the literature in order to increase the understanding of how
to integrate ecodesign in product development.

Methodology
The paper is based on a review of literature reporting on results from ecodesign
research. The review has primarily included journal articles and conference
papers, but also a few dissertations and books. As the volume of findings
relating to ecodesign is relatively extensive, despite its relative novelty as a
research area, it has not been possible to review all the existing ecodesign
publications. However, arguably the review has covered a number of key
publications within the research area.

Frame of reference: factors affecting the success of product
development
According to Brown and Eisenhardt (1995), research in product development
success can be organised into three streams, denoted the rational plan stream,
the communication web stream and the disciplined problem-solving stream. All
three streams have contributed to the understanding of what makes product
development successful.

Research within the rational plan stream has focused on finding out what
determines a product’s financial performance. The success of a product
development project is measured by the product’s profit, sales and market
share. Basically, this research stream suggests that success is achieved by
careful planning of a unique product with superior quality and cost
advantages, directed towards an attractive market. The plans are executed by a
co-ordinated and competent cross-functional team, including people from
different functions, supported by senior management. Other important factors
for success are early involvement of both customers and suppliers.

Compared to the rational plan stream, the communication web stream adopts a
narrower view of product development. The focus is primarily set on how a
project team’s internal and external communication affects project performance,
as measured by team and management ratings. The research results produced
within this stream indicate that success in product development depends to a
great extent on external communication. Gatekeepers, who encourage
development teams to communicate with outsiders, and powerful project leaders,
who communicate externally to ensure resources, are pointed out as being of
major importance for successful product development. Success is also related to
cross-functional teams which communicate internally regarding concrete tasks
and novel routines, for example.

Within the disciplined problem-solving stream, successful product
development is seen as related to structured and disciplined problem solving
by a relatively autonomous cross-functional project team guided by a clear
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product vision. A heavyweight project leader, cross-functional teams, extensive
use of supplier networks, emphasis on pre-project activities, and overlapping
development stages are seen as important factors contributing to successful
product development. Success is mainly measured in terms of development
cycle time and product quality.

Each of the three research streams has contributed to the understanding of
what makes product development become successful. Recognising that the
findings in each stream provide complementary and sometimes overlapping
insights, Brown and Eisenhardt (1995) have developed a model of the factors
affecting success in product development. The factors are structured according
to a number of elements, representing important areas of concern or ingredients
in product development. The elements include:

. suppliers;

. team composition;

. team organisation of work;

. team group process;

. project leader; and

. senior management and customers.

The model, illustrated in Figure 1, synthesises the most prominent findings in
each of the streams. It provides an overview of elements and factors that
research has found to be important for successful product development (see the
left-hand part of the figure).

The heart of product development is the project team consisting of
individuals performing the actual product development work. As successful
product development needs input from all the major functions in a company,
the composition of the team is vital for product development performance.
Preferably, the teams should be cross-functional because a team including
different competencies can approach the development task in a holistic way.
The so-called gatekeepers play an important role in a development team. These
are individuals who frequently search for and obtain external information and
share it with the team. The result of the gatekeepers’ activities is an increased
amount and variety of information available in a development project. Team
tenure is also a factor that affects product development success. A moderate
level of team tenure seems to be most preferable because the team members
will then engage in both extensive internal and external communication. It is
clear that communication is vital for product development success. A number
of studies have found that communication is one of the most important means
of achieving efficiency and effectiveness in a product development project.
Frequent internal communication builds team cohesion and reduces
misunderstandings and barriers to interaction, whereas frequent external
communication opens the project team to new information that can be useful in
the development process.

The structure of the development process also affects performance in product
development. A process that is thoroughly planned and includes overlapping
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stages might be the most appropriate for the development of stable and relatively
mature products (e.g. cars). For products associated with more rapidly changing
industries (e.g. microcomputers), which means higher degrees of uncertainty, a
development process that is characterised by frequent iterations, extensive testing
and short milestones might be more appropriate. The underlying rationale is that
under conditions of uncertainty it is less helpful to plan.

The power of the project leader is acknowledged to be of great importance
for the success of a product development project. Project leaders who are
powerful in terms of significant decision-making responsibility, organisation-
wide authority and high hierarchical level are able to improve process
performance, since they are effective in obtaining personnel resources and large
budgets for the project team. A strong vision that can be communicated to
others is also essential in order to get the project members to focus on the tasks
to be solved and to achieve the project goals.

Figure 1.
Factors affecting the

success of product
development
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Senior management support for development projects, which, among other
things, means the provision of financial and political resources, is critical for
product development success. This support is essential for obtaining the
resources necessary to attract team members, to obtain a go-ahead decision for the
project and to provide the funding for the project. Subtle control, which includes
giving the project team enough autonomy to be motivated and creative, but still
work closely together with the project management to develop a successful
product concept, is another essential senior management responsibility.

Involving suppliers in the development projects can reduce the complexity
of the projects and thereby contribute to successful development projects.
Customer involvement has also been identified as contributing to product
development success. If there is a lack of a direct link to the customers there is a
risk that trade-offs are made wrongly, innovative solutions to customer needs
never identified, and that the development team might have low commitment to
meeting the customer needs.

Success factors for integration of ecodesign in product development
In the ecodesign literature, a number of factors have been presented, explicitly
or implicitly, as being essential for the successful integration of ecodesign in
product development. These success factors have been derived both from
empirical studies in different industrial sectors and from conceptual
discussions.

One frequently mentioned factor is management commitment and support
(Allenby and Fullerton, 1991; Bakker, 1995; Ehrenfeld and Lenox, 1997;
McAloone, 1998; Pujari and Wright, 1999; RitzeÂn, 2000). This refers to aspects
such as the provision of resources for carrying out the activities needed to reduce
a product’s environmental impact. Another important management responsibility
is to establish clear environmental goals, not only for the development
organisation as a whole, but also for the individual product development projects
(Ehrenfeld and Lenox, 1997; Frei, 1998; RitzeÂn, 2000). This implies that
environmental considerations should be addressed as a business issue, i.e. the
environmental considerations need to be balanced against commercial aspects
(Keldmann and Olesen, 1994a; Shelton, 1995; RitzeÂn, 2000). It also implies that not
only the operational dimension of ecodesign should be considered, but also the
strategic dimension (Charter, 1997; Keldmann, 1997).

It is clear that ecodesign not only concerns the product development
phases following the establishment of the design specification, but also the
phases prior to design specification (Bhamra et al., 1999). This implies that
environmental issues should be considered at the very beginning of the product
development process (Bakker, 1995; McAloone and Evans, 1996; Frei, 1998).
The environmental impact of different technologies varies. Hence, the
technology chosen for use in a product is vital for the product’s environmental
performance and, since a product of reasonable complexity includes a number
of different technologies, environmental issues should be included already
when establishing a company’s technology strategy (Riitahuhta et al., 1994).

In the literature, it is argued that the route to long-term integration of
environmental considerations with product development is to adopt strong
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customer focus (Pujari and Wright, 1999; RitzeÂn, 2000). Some researchers have
even gone one step further and argued that companies should train their
customers in environmental issues (Karlsson, 1997).

It has also been stated in the literature that an important source of
information is the supplier network when it comes to environmental
alternatives in materials, components and processes. According to McAloone
(1998), the expertise that the suppliers have in the specific issues related to their
materials and components can be a valuable input when environmentally
favourable product designs are sought. Hence, close supplier relationships can
be seen as an important factor when developing environmentally benign
products (Pujari and Wright, 1999).

Another essential factor mentioned in the literature is the need to establish a
new mindset emphasising the importance of environmental considerations
(van Hemel and Keldmann, 1997). For management, the new mindset relates to
decisions about how much attention should be addressed to environmental
considerations. For the members of the product development project team, it
means that environmental issues should be considered in all the activities
carried out. To facilitate establishment of the new mindset, RitzeÂn (2000)
suggests that the individuals should be encouraged to take an active part in the
integration of ecodesign with the product development process. Education
and training of the product development personnel are important means of
supporting establishment of the new mindset and realising operative ecodesign
(Allenby and Fullerton, 1991; Ehrenfeld and Lenox, 1997; Karlsson, 1997;
RitzeÂn, 2000). General environmental education for all personnel, including
project team members and individuals working in the functional organisation,
is mentioned in the literature as being an important factor for increasing a
company’s awareness of the link between the company’s activities and the
environmental impact. It is also claimed that training that addresses the
specific needs of the different project team members is essential. For example,
designers need training in using different ecodesign tools (McAloone and
Holloway, 1996). Another way of supporting the designers’ learning about
environmental issues is to utilise examples of good design solutions (Bakker,
1995; McAloone and Evans, 1996).

To initiate and facilitate the ecodesign activities, it is essential to have a
person with environmental expertise in the product development organisation
(Dermody and Hanmer-Lloyd, 1995). In a broad survey of ecodesign practice
in US manufacturing firms, Lenox et al. (1996) found that the product
development staff appeared to refer predominantly to the environmental
specialists when they needed information on environmental impacts. This
implies that an environmental specialist should support the development
activities. The task of an environmental specialist is to provide correct
environmental data and tools for ensuring that environmental issues are
carefully considered in the development process. Environmental specialists
may also act as advisers in a more strategic sense by helping management to
determine the importance of different environmental issues for the company
and by suggesting how the issues can be incorporated in the overall business
strategy (Brezet and van Hemel, 1997).
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A number of researchers have argued that successful incorporation of
environmental performance requirements in the product development projects
depends on the presence of an environmental champion in the development
organisation. An environmental champion is an enthusiastic person who can
inspire the organisation to consider environmental issues (Ehrenfeld and
Lenox, 1997; McAloone, 1998; Grüner et al., 1999; Pujari and Wright, 1999; Roy,
1999). McAloone and Evans (1996) argue that a person showing enthusiasm
about environmental issues may in fact be as effective as an environmental
specialist in making environmental product improvements a reality. The
`̀ product stewards’’ established in Hewlett-Packard’s computer organisation
are examples of environmental champions. The stewards act as champions for
the company’s ecodesign programme (Korpalski, 1996).

Several competencies are needed to develop a product, including
representatives from R&D, supply, marketing, environmental affairs and
production, for example. As product development and the environmental
impacts related to a product’s life cycle are both complex, it has been
maintained that ecodesign should be carried out in cross-functional teams
(McAloone and Evans, 1996; Stevels, 1997; Pujari and Wright, 1999).

In the ecodesign literature, it is often stated that environmental
considerations should be integrated into the conventional product development
process (Fiksel et al., 1996; Brezet and van Hemel, 1997; Karlsson, 1997; Roy,
1999). This implies that the overall development process should be kept intact.
Some modifications might, however, be necessary, e.g. the use of various
ecodesign tools. To ensure that the environmental issues are considered, it has
been suggested that environmental checkpoints, reviews and milestone
questions should be introduced into the product development process
(Keldmann and Olesen, 1994b; Grüner et al., 1999). It has also been stressed
that it is important to implement company-specific environmental design
guidelines, rules and standards (Allenby and Fullerton, 1991; Dahlström, 1999).

In Table I, the factors presented above are structured according to six areas
of concern. It should be noted that the factors are not presented in any order of
priority in the table. As was mentioned earlier, the volume of findings relating
to ecodesign is relatively extensive so it has not been possible to review all the
existing ecodesign publications. Consequently, it is not claimed that the table
contains all the factors presented in the literature.

Discussion and concluding remarks
As can be seen from Table I, the factors for successful integration of ecodesign
in product development can be clustered according to six areas of concern:

(1) management;

(2) customer relationships;

(3) supplier relationships;

(4) development process;

(5) competence; and

(6) motivation.
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If relating these areas of concern to the model presented in Figure 1, it is
indicated that the integration of ecodesign to a great extent is related to the
same elements that are generally claimed to be important for product
development success, i.e. suppliers, team composition, team organisation of
work, team group process, project leader, senior management and customers.

For example, the suppliers constitute an important product development
element and supplier involvement has been identified as a factor that can
contribute to product development efficiency. In the review of the ecodesign
literature it was found that close supplier relationships increase the
possibilities to get access to expert knowledge concerning different materials
and components. This can, in turn, be a valuable input when environmentally
favourable product designs are searched for. Furthermore, it is clear that the
team organisation of work, i.e. the development process structure, affects the
outcome of product development. As can be seen from Table I, a number of the

Table I.
Success factors for

integration of
ecodesign in product

development

Area of concern Success factors

Management Commitment and support are provided
Clear environmental goals are established
The environmental considerations are addressed as business

issues
Not only the operational dimension of ecodesign should be

considered, but also the strategic dimension
Environmental issues are included when establishing a company’s

technology strategy

Customer relationships A strong customer focus is adopted
Companies train their customers in environmental issues

Supplier relationships Close supplier relationships are established

Development process Environmental issues are considered at the very beginning of the
product development process

Environmental issues are integrated into the conventional product
development process

Environmental checkpoints, reviews and milestone questions are
introduced into the product development process

Company-specific environmental design principles, rules and
standards are used

Ecodesign is performed in cross-functional teams
Ecodesign support tools are used

Competence Education and training are provided to the product development
personnel

An environmental specialist supports the development activities
Examples of good design solutions are utilised

Motivation A new mindset emphasising the importance of the environmental
considerations is established

An environmental champion exists
Individuals are encouraged to take an active part in the

integration of ecodesign
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success factors for integration of ecodesign also relate to the development
process. Senior management plays an important role for the success of product
development, e.g. by the provision of financial and political resources. From
Table I, it also can be seen that a number of the factors for successful
integration of ecodesign in product development are related to senior
management. The customers constitute another essential product development
element, and it has been found that customer involvement affects the success of
product development. The review presented in this paper also shows that it is
important to adopt a strong customer focus when integrating ecodesign in
product development.

It is clear that many of the success factors for integration of ecodesign in
product development relate to the elements that are generally seen as important in
product development. However, some of the success factors seem to be specific for
the integration of ecodesign. These are the factors clustered within the areas of
competence and motivation. However, as most of the success factors for
integration of ecodesign relate to the elements that are acknowledged to be
important for product development success, this implies that a company that
manages product development well increases the likelihood of being successful
when integrating ecodesign in product development.

The value of Table I is two-fold. First, the table provides suggestions for
practitioners concerning where efforts need to be invested when integrating
ecodesign in product development. It can thus help companies that want to
become more environmentally conscious in their product development
activities. For academia, the table can function as a starting point for
developing a better understanding of what makes ecodesign integration in
product development become successful.
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