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ABSTRACT
In our study we provide a case study of implementing sustainability aspects into the
product development process of a Small and Medium Enterprise (SME). The
objective of the study is to, together with the company, co-create a product
development process that represents a step towards sustainability. For this a tool
called the Method for Sustainable Product Development (MSPD) is used.
The methodology of the study includes mapping the current product development
process in the organization, adapting the MSPD based on criteria set by the
organization, implementing the MSPD into the product development process of the
organization in a co-creative way and finally applying the new product development
process to a test case within the organization. Various participatory action techniques
including workshops and interviews are used to ensure co-creation of the results.
It was found that raising questions on sustainability aspects in product development
can be seen as a first step of an organizational move towards sustainability. With this
the MSPD worked as intended. The practical application showed that further steps
were necessary. Particularly additional education in sustainability and the
involvement of entities in the organization external to the product development
process were found as crucial next steps.
Introduction
Sustainability challenge
A sustainability challenge is facing mankind. Some of the more recent and most
influential reports on different types of the sustainability challenge include the Stern
report (Stern 2006), the report on Millennium Ecosystem Assessment (Millennium
Ecosystem Assessment (MA) 2005), the report of the Intergovernmental Panel on
Climate Change (Intergovernmental Panel on Climate Change 2010), and The
Economics of Ecosystem & Biodiversity (TEEB 2010).
Although most of the above-mentioned reports focus on specific environmental or
social impacts, in summary, all hint at the fact that in order to reach sustainable
development there is an urgent need for a profound change in the way our society is
living. We are constantly moving towards a situation where we become systematically
more dependent on an ever-increasing demand for resources. This increasing demand
at the same time has to be satisfied with a systematically decreasing availability of
those resources. Moreover, the use and processing of those resources is - through
complex cause-and-effect networks - the root cause for symptoms like climate
change, eutrophication, deforestation, overfishing, etc. Some of those symptoms will
soon be irreversible (Rockström et al. 2009).
Product development for sustainability
Product development is likely to play a significant role in moving our society
towards sustainability, as products currently actualize many of our needs. During
product development decisions are taking place to determine what resources and

1

processes are required to manufacture a product. Taking a sustainability perspective in
an early stage in a product development process, therefore, has a great potential to
influence the social and environmental impact of the product. It is therefore essential
to develop methods and tools for sustainable product development (Charter and Chick
1997; Ritzén 2000).
Sustainable product development tools
Many different concepts have been derived and many more tools have been
developed on implementing sustainability into product development in organizations.
In 1997, Baumann (2000) tried to map all the tools she could find in papers, mainly in
business and engineering related journals. She counted more than 150 different tools
of varying shapes and sizes in her literature review. And we should not assume that
the number of tools has decreased over the last ten years, but rather increased
exponentially. Examples of more prominent sustainability related concepts are
Industrial Ecology (Graedel and Allenby 1995), Factor 10 (Schmidt-Bleek 1997),
Cleaner Production (Aloisi de Larderel 1998), Natural Capitalism (Hawken and
Lovins 1999), the Ecological Footprint (Rees and Wackernagel 1994), Zero
Emissions (Pauli 1998; Suzuki 2000), Ecodesign or Design for Environment
(Tischner 2000; Fiksel 2009), Life-Cycle Assessment (Lindfors et al. 1995) and
Strategic Sustainable Development1 (Broman et al. 2000, Robért et al. 2002).
Obviously the concepts differ widely according to their purpose and practical
applicability.
Most of the above mentioned concepts do not include social aspects but are limited
to specific environmental impacts of products and do not include how these fit into a
viable strategy towards a sustainable society. Having identified this lack of tools for
sustainable product development, Byggeth and colleagues (2007) adapted the abovementioned Strategic Sustainable Development approach for product development,
resulting in the new Method for Sustainable Product Development (MSPD).
Method for Sustainable Product Development
MSPD is a tool intended for use by product developers throughout the whole product
development process. It is built on a modular system of guiding questions covering
the whole product life cycle. Those questions are derived from sustainability
principles that describe the state of a sustainable society as defined by the Strategic
Sustainable Development approach. Answers to the questions are evaluated against
prioritization parameters. In detail, the MSPD is based on Fredy Olsson’s concurrent
product development process and is composed of three sub-tools: a Model of a
Product Development Process, Sustainability Product Assessment (SPA) Modules and
a Prioritization Matrix (Figure 1). The Model of a Product Development Process
includes five phases. Each phase includes general product development questions (PD
questions) and guidelines for various aspects, such as the need the product is intended
to meet and the product function itself. The Sustainability Product Assessment (SPA)
Modules are divided into five modules. Each module entails strategic guiding
questions to identify potentially critical substances and activities during the life cycle
of the existing or planned product. Furthermore, each module includes questions to
generate proposals for improvements. These proposals are then put into the
Prioritization Matrix. The Prioritization Matrix includes questions regarding
1

In the business world this is often referred to as The Natural Step approach from the NGO that
promotes it worldwide.
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parameters such as technical feasibility, timing, return on investment, etc. to facilitate
evaluation and choice among the proposals. The matrix is used after each phase of the
Model of a Product Development Process before continuing to the next phase. The
figure below provides an overview of the structure of MSPD and its components.

Figure 1: MSPD Tool Overview
The aim of the MSPD is to encourage and aid development of products that support
society’s move towards sustainability (Byggeth et al. 2007).
Case study organization
The organization investigated in this study is the sealing manufacturing small and
medium-sized enterprise (SME) Roxtec International AB that has customers in
various business sectors and office locations worldwide. The headquarters of Roxtec
is located in Karlskrona, Sweden.
Research questions
The aim of this research is to address the following questions:
• How can a tool for sustainable product development be adapted and integrated
in the product development process of an SME in the sealing industry?
• Can it be demonstrated in a test case that the integrated tool initiates
steps towards sustainability?
Working Methods
Based on Blessing’s (2002) proposed methodology for conducting research on
design and product development we divided our research process into three distinct
phases:
Initial Descriptive Phase:
An initial descriptive study in order to map out the current product
development process in the organization.
Prescriptive Phase:
A prescriptive study in order adapt and integrate a sustainable product
development tool into the product development process of the organization
3

and to apply the developed product development process in a test case
within the organization.
Second Descriptive Phase:
A second descriptive study on whether the test case indicates that the
integrated tool works as intended in the product development process.
While working closely with the organization we used Action Research (Reason and
Bradbury 2001) that aims to bring theory and practice together in the pursuit of
practical solutions. In this study we worked together with the organisation and
supported them with scientifically grounded tools to practically implement
sustainability aspects in the product development process of the organisation. From
co-creating our research with Roxtec we tried to increase the commitment of the
representatives involved in the product development and thereby increase the
likelihood that the tool will be used in the future. The participation of Roxtec in our
research was carried out through several workshops, group and one-on-one
interviews. Moreover, we constantly proposed different ways to proceed and checked
back with the organization if they felt this was appropriate or if they liked us to follow
a different approach.
The specific working methods used in this study included:
• A workshop to map out the current product development process of the
organization in the initial descriptive phase;
• A group interview to define criteria for the tool adaptation in the prescriptive
phase;
• A workshop to integrate the adapted tool to the organization’s product
development process in the prescriptive phase;
• Application of the new process in the prescriptive phase; and,
• Initial interviews to evaluate the process in the second descriptive phase.
Results
Tool requirements and adaptation
During the group interview participants mentioned that it is important that the tool is
fast, easy and flexible. It should not take a lot of effort to understand and apply the
tool. Byggeth and Broman (2001) found that the amount of resources and time
required to implement, use and maintain the tools is a crucial factor that needs to be
considered and that easy use particularly entails that the tool can be used without the
need for detailed expert knowledge. Byggeth and Hochschorner (2006) add that a
user-friendly tool should not require comprehensive quantitative data. The MSPD can
be readily applied without further instructions. The questions are rather simple and
easy to understand.
With this it was stressed by the participants of the workshop that the tool should not
lead into a parallel process, but should blend in the current process. It needs to be
implemented in the daily work and be part of current routines. In an investigation
among some SMEs about how to integrate environmental aspects Byggeth also found
that a “tool must be a natural part of the ordinary product development process, if it is
to be used at all” (Byggeth and Broman 2001, 270). Thus the MSPD takes into
consideration this particular requirement. The modular system of guiding questions
provides the organization the opportunity to answer the questions along the whole
product development process.
Moreover participants stressed that the tool should trigger thinking and support the
organization in coming up with new innovative products. “[S]timulation of new
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products and business ideas based on sustainability aspects” (Byggeth et al. 2007, 2)
is one of the objectives of the MSPD. The included questions are formulated in a very
open manner and thereby provide space for new ideas and broader thinking.
However, we felt that adaptations to the MSPD were necessary mainly in two
respects. During the group interview the participants stressed several times the fact
that the tool should encompass a business perspective. More than once it was inquired
that the tool should show the return of the integration of a specific sustainability
aspect. It was mentioned that added value is a major aspect in the decision-making
within Roxtec. In the prioritization module of the original MSPD, return on
investment is taken into consideration, yet we decided that for each solution that
might be proposed for a specific question a statement about the required costs and
efforts to implement that solution and the added value for the organization should be
indicated directly. By this we stress a closer connection between the sustainability
aspect addressed in the question and the added value for Roxtec. Furthermore, this
data can be used later in the Prioritization Matrix.
On top of that, it was stressed by Roxtec to select a tool that encompasses a lifecycle perspective. Although the questions in the MSPD cover the full product lifecycle, the SPA Modules are not grouped according to life-cycle stages and it is
therefore not obvious straight away which life-cycle stage a question refers to. In
order to increase this visibility for the organization we decided to regroup the
questions according to life-cycle stages.
Finally, the PD questions of the MSPD were left out, because the organization has
been in business for a while and they have already formulated the needs and functions
of its products and do not need to revisit these questions every time they go though
the product development process. Byggeth mentions that the PD questions are
intended for companies that do not have a specific product development process
model defined (Byggeth et al. 2006, 4).
Tool integration with product development process
The participants of the workshop to integrate the adapted MSPD with current
product development process were personnel that are most involved in the process
including: research & development director, project manager, material specialist, two
design engineers, customer service manager, environmental manager and test
manager. When first exposed to the questions the organization representatives wanted
to put most of the design-related questions into the Pre-Study phase. In the Pre-Study
phase a draft of the design is created so that there is still the possibility to change the
design if needed. While grouping the questions and trying to implement them into
different product development process stages participants recognized that most of the
questions would require more investigation and rather be dealt with in long-term
projects before they would be able to come up with answers and proposals to these
questions. The mapped product development process (Figure 2) however deals with
projects that have a rather short term perspective. In this process questions should be
raised to make the designer think of details such as the shape of the product to enable
labeling, reduce weight, facilitate transport or use fewer materials to facilitate
recycling. Nevertheless the participants of the workshop finally decided at this point
in time to address all the questions in the product development process currently in
place, until they find a better way to deal with the questions that require a longer term
perspective.
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Figure 2: How sustainability aspects and MSPD questions can be included in the mapped product
development process.

During the grouping of the questions a discussion arose among the participants on
how to best make sure that they will use the questions in their work. Since there are
already different checklists in use in the current product development process the
organization thought it would be good to use the MSPD questions as a checklist.
For the structure of the checklist (see Table 1), each question includes columns for
an answer for proposed solutions, additional cost and/or resources required when
implementing the solution and added value for the organization through the solution.
In addition a checkbox for further research, ‘More investigation required’, is included,
which makes it particularly more visible which of the questions imply a long-term
perspective.
Table 1: Illustration of MSPD Checklist Structure.
Question
Upper Supply Chain
1.1. How can the product be
designed to include materials
that are part of natural cycles?
Choose metals commonly found in
nature, readily biodegradable
chemicals or renewable materials.

Sustainability
Principles
1

2

3

X

X

X

4

Answer

Additional
Costs/
Resources

Added
Value

More
investigation
required

The participants of the workshop expressed the need for representatives outside of
the mapped product development process to address some of the questions of the
MSPD, particularly questions dealing with new materials, production and suppliers.
Those questions could be forwarded to the appropriate representative through the
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designer checking the ‘more investigation required’ checkbox, but also, those
questions should be incorporated in the regular work tasks of departments outside the
product development team.
Testing
The product development process with the integrated tool was simulated on a new
product that was being developed at the time of the study. The simulation was limited
to the checklist component of the tool, as the product was at the Pre-Study phase of
the product development process.
When going through the checklist with the designer, we generally observed
difficulties to provide answers or solutions to the questions. For questions like, “How
can the product be designed to include materials that are part of natural cycles? The
designer said that he could not answer as he did not have enough knowledge and
information about what those materials and their capabilities are. The same applied,
for example, for foreign and persistent substances or recyclable materials. Later he
stated that when designing a product, he most often relies on materials that he is
familiar with or that are commonly used in the industry.
Repeatedly the product designer pointed out that there is a need for further education
in sustainability in order to be able to answer the questions. “The checklist”, he said,
“provides direction, but does not help to give the concrete answers needed.” Those
concrete answers, however, are necessary in order to include them into the current
product development process. The designer indicated that further research was
required for almost all of the questions. Finally he emphasized that first a list of
materials is needed that indicates the materials’ corresponding impact on
sustainability, in order to be able to begin developing more sustainable products:
“Most of it is to choose the right material.”
Some sustainability aspects were already included in the design process, but they
were not taken into consideration for sustainability reasons. The material intensity of
designs was reduced for cost reduction and functional requirements reasons. Using
less material and still achieving the same outcome is, however, also positive from a
sustainability perspective.
Throughout the test case, the designer struggled to come up with new ideas of how to
make the product design more sustainable based on his current knowledge. Moreover,
he seemed trapped within the limitations given by the fact that the product is part of
an already existing product range or family. There were some ideas, but they were
immediately dismissed by the designer himself as they were in conflict with
functional and economic requirements as of today. For example, the designer
mentioned that two different materials could be replaced by only one material that fits
the requirements of both. Yet, he instantly pointed at the fact that this material is
much more expensive than the others which are included in the current design.
Furthermore, he mentioned that this material could not be recycled whereas one of the
others could. Moreover, the new material could not replace all of the other materials,
as it would not fulfill the functional requirement that one of the other materials
fulfills.
These considerations of evaluating sustainability aspects versus technical and
economical aspects should be covered when completing the Prioritization Matrix. As
the designer, however, had already dismissed these ideas himself when going through
the checklist, there was no need to evaluate these questions against the prioritization
parameters in this case.
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Evaluation
In the following it is evaluated whether the test case indicates that the integrated tool
works as intended in the product development process. This evaluation was supported
by the discussion with sustainable product development experts and representatives
from the organization.
The test case revealed the fact that most of the questions required further knowledge
and education in sustainability for the designer to answer and, consequently, develop
new design ideas. This is nothing strange, rather the reverse, every new aspect to
consider will require and increase knowledge and information, which will transfer
into experience during practice. Yet, the designer was challenged by the questions and
started thinking about solutions that he may have not come up with in other
circumstances. Thus, the questions provided guidance for the designer to develop
ideas of more sustainable product designs as intended by the MSPD.
Discussion
The discussion is structured based on the research questions defined in the
introduction section of this paper. Each question is addressed and the corresponding
observations and results are discussed.
How can a tool for sustainable product development be adapted and integrated
in the product development process of an SME in the sealing industry?
As seen in results, the current product development process within the organization
is intended to deal with short-term product development and new product design.
Most of the time the current product development process is triggered by specific
customer requests or specific identified needs in the market. Moreover, most of the
products already belong to a specific product range or family. Hardly any of those
initiatives are currently triggered through the consideration of sustainability.
From the workshop and test case results it was clear that some of the questions in the
MSPD checklist are too comprehensive and could not be answered for every single
product development project. These questions would require more sustainability
related education and research within the organization in order to be able develop
applicable answers or solutions to them. The MSPD itself does not provide the
organization with answers.
A possible structure for exploring these questions could be for the designer to bring
those more comprehensive questions to the project management who would together
create a new project to explore these questions. Going through the current product
development process however is not sufficient for this project. A new product
development process integrated within organization-wide processes with focus on
long-term solutions might be an option here. It would be beneficial to use as much of
the product development process itself as possible so that there is close co-operation
between the different departments. As seen in results, currently, there are no – or only
few in a later stage - representatives from production, supply chain, packaging,
delivery, etc. in the project team for product development process. To deal with
questions regarding production capabilities and suppliers, personnel are contacted
from outside of the team. This structure tends to separate the involved parties and to
limit the possibilities to optimize the design. With incorporating the product
development process within organization-wide processes, other departments within
the organization might become more involved in the development of new products
and thereby might be able to provide the necessary input to make the products more
sustainable. The resulting product development process would have a long-term
perspective and involve a more comprehensive process to arrive at more sustainable
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products. Whether the product development process within organization-wide
processes is integrated into the mapped product development process itself or
becomes a separate process, has to be decided.
Introducing a new department dealing only with long-term, comprehensive questions
might be an asset in this regard. This team would take upon research on long term
questions raised in the MSPD concerning, for example, the use of completely new
materials or new production methods that are too far reached for typical product
development process projects. This department dealing with product development
process within organization-wide processes would involve representatives from
various company departments to ensure input throughout the company.
Can it be demonstrated in a test case that the integrated tool initiates steps
towards sustainability?
One could argue that no changes have been performed to the product in the test case
and, therefore, there is no strategic move towards sustainability. The testing is the real
exam of whether it is feasible to bring theory and practice together in the pursuit of
practical solutions, that is to use the tool in the most common product developments
carried out by the organization. It has to be understood that a majority of the
development projects are related to changes, extensions or additions of the existing
product portfolio. This provides limitations in order to take considerable steps in new
directions. There is a considerable challenge in changing an existing product in an
existing product family by performing just one trial. Yet, the test case provides clear
signs that the new product development process shall be seen as an initial – however
small – step towards sustainability, and can be more successfully used for the
development of totally new products and product families. Raising sustainabilityrelated questions could indeed be regarded as an initial step towards sustainability in
itself, since it creates awareness and makes the designer actively incorporate
sustainability aspects into design decisions. This step is insofar strategic as the
organization can now build upon it and as a next step investigate more into the
questions that were marked accordingly, for example the questions related to the
material used. If projects are initiated to investigate those questions, they could
become stepping stones to developing more sustainable products.
Conclusion
This paper shows an initial step that could be taken to move the product development
process of an organization towards sustainability. Using participatory action research
to actively engage the organization and an adapted sustainable product development
tool, sustainability aspects were incorporated into the product development process of
the organization. Through the process, general awareness of sustainability was
increased and the need for further education in sustainability and a companywide
effort was revealed in order to come up with completely new and more sustainable
products. In order to strategically move the organization towards sustainability, the
product development process has to be seen in the broader perspective of the company
with input and cooperation from all entities within the organization.
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