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Abstract. In order to maintain sustainability in an ever changing environment,
where customer requirements contains a yearly price reduction over the life cy-
cle of a product, decreased time for development of new products and increased
product quality, there is an increased need for focus on continuous improve-
ments. A well-known improvement method is the PDCA (Plan-Do-Check-Act),
which many companies have succeeded in implementing in the manufacturing
department. Not so common, is the use of this method for the development pro-
cess. The aim of this article is to present success factors which must be in place
to succeed in using the specified method, and thereby the desired improvement
during continuous improvement initiatives within product development. Man-
agement commitment is ranked as most important followed by knowledge
about how to use the method, when to apply PDCA, efficient performance and
use of internal marketing activities to focusing on the topic.

Keywords: Automotive supplier industry, product development, continuous
improvement, PDCA.

1 Introduction

The long term business sustainability in the automotive supplier industry depends on
the ability to face demanding customer requirements. Requirements of a yearly price
reduction over the life cycle of a model, decreased time for development of new
products and increased requirements and expectations of continuous development of
better products and processes for the future are typical for the automotive industry.
This requires that companies in the automotive supplier industry continuously im-
prove in all functions of the company, including product development (PD). At least
80 % of the life cycle cost of a product is determined in the early phase of PD. This
indicates the importance of how the PD is performed with regards to continuous im-
provement[1].

Today there are several types of continuous improvement methods in use in the au-
tomotive supplier industry, such as LAMDA (Look-Ask-Design-Model)[2], Six Sig-
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ma[3] and PDCA (Plan-Do-Check-Act)[4, 5]. This research project has chosen to
study the PDCA method because it is highly recommended as continuous improve-
ment method in the automotive industry, outlined in the quality standard, ISO/TS
16949[6]. Many companies have successfully implemented the PDCA method in the
manufacturing department, but for the future it is important to include the product
development as well to be competitive in this demanding industry.

The aim of this paper is to identify success factors when using the established con-
tinuous improvement method PDCA, in product development. What success factors
must be in place to succeed in using the specific method to achieve the desired im-
provements during continuous improvement initiative?

2 Continuous improvement in product development

Continuous improvement has been in focus in the automotive industry for several
decades. It is important to have a never-ending process of performance improvements
to gain effective processes in product development [7]. Several companies have suc-
ceeded implementing systematic continuous improvement in manufacturing, but few
have succeeded in PD. Although many “kaizen” or continuous improvement initia-
tives are started, the failure rate is high[8]. Lillrank et al reported that two out of three
continuous improvement initiatives fail to deliver the desired improvement[9]. This
shows the importance of finding out why the failure rate is high and what factors must
be in place for successful implementation of continuous improvement in a complex
and turbulent environment, such as product development.

3 PDCA as a continuous improvement method

In 1950 W. Edwards Deming was invited to Japan by the Union of Japanese Scientist
Engineers to teach statistical quality control. He arranged seminars together with
manager, focusing on the connection between quality and productivity and the use of
statistical process control. He also introduced the Deming wheel which emphasized
the importance of constant interaction among research, design, production, and sales
to assure better product quality and satisfied customers. The Japanese developed it
further to be applied in all problem solving situation and called it PDCA [10]. The
PDCA method has been used ever since by the Japanese industry as a systematic con-
tinuous problem solving approach. Western industry started to focus on development
and implementation of continuous improvement processes in the beginning of the
1980s [11]. Today, this tool is widely outspread in the manufacturing industry and the
PDCA is highly recommended in the quality assurance standard ISO/TS 16949 used
by the automotive supplier industry.

The PDCA method includes four phases: Plan, Do, Check and Act. The phases are
defined in different versions in the literature, but with the same purpose, to continuous
improve. We have divided the four phases into seven steps, as shown in figure 1. It
starts with identifying the current situation and target for the improvement. Thereaf-
ter, to dig deep into the details to discover root causes to avoid jumping to solutions.



After implementation of the actions it is important to study and evaluate the results
and if necessary go back to prior phases and modify solutions. The final step is to
ensure that the improved level of performance is maintained and to capture what is
learned during each of the phases in the PDCA cycle.

Today, the PDCA method is primarily applied in the manufacturing department
and less applied in the product development. In manufacturing of a physical product,
it is easier to implement the method. In addition, the manufacturing staff is more easi-
ly manageable than in the innovative and creative environment of product develop-
ment. In product development, it is necessary to find a balance between formal pro-
cesses and creative freedom in order to succeed with continuous improvement.

(-)
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improvementinitiative|
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Fig. 1. PDCA.

4 Case company and research method

The following section outlines the case company and the research approach used to
conduct this study. The case company is a Norwegian automotive supplier with cus-
tomers on a worldwide basis. The automotive supplier industry was chosen as a case
since they already have a formal requirement, based on ISO/TS 16949, to define a
continuous improvement method and to apply the method to assure continuous im-
provement in the entire company. The chosen case company has a Quality Assurance
system, where the PDCA method is chosen to be implemented in the entire organiza-
tion. They have long experience with continuous improvement methods primarily in
the manufacturing department; therefore it is interesting to investigate the product
development area and the main critical success factors for successful implementation
of the PDCA method.



The research method is based on an extension of the action research approach. The
action research is on application of the PDCA method in continuous improvement
projects in product development. After finishing several continuous improvement
projects in the action research, with the purpose to get experience with PDCA, a brain
writing workshop was performed with the aim of defining the success criteria for
application of PDCA. The same team participated in both the improvement projects
and the brain writing workshop. The participants were professionals from the field of
management, simulation, calculations, process and product development, quality as-
surance and research. Brain writing is a silent, sharing, written creativity method and
does not involve group discussion of written ideas during the idea-generation ses-
sion[12].The brain writing method applied was the 6x3x5 method, which uses the
principle: 6 participants writing down 3 ideas in 5 minutes. Each participant starts
with writhing down three ideas on a sheet of paper before sending the paper on to
person seated on his right-hand side. The next step was to complement ideas on the
received sheet. This was continued until the sheets were passed through all partici-
pants.

5 Success factors for use of PDCA

This chapter outlines the results from the brain writing workshop based on the ex-
tended action research project with focus on application of PDCA. Tablel summariz-
es the results from the brain writing workshop with the main success criteria when
using PDCA in product development. These main factors have been grouped into five
categories, after a coding and analyzing process[13]. The first result in the table was
ranked as the most important factor and the last one as less important in the brain
writing workshop. The listed factors are: management commitment, knowledge on
how to use PDCA, when to apply the method, efficient performance and, internal
marketing activities. Each participant picked out the three most important ideas which
are shown in the table as subgroups. Each success factor and its subgroup factors will
be presented more in-depth.

5.1 Management commitment

Management commitment is ranked as the most important factor in succeeding with
your continuous improvement initiatives based on the PDCA method. One possible
explanation for this result is that people tend to prioritize the work that the manage-
ment team wants them to perform. It is not easy to stay motivated working on topics
nobody asks for. Imai stated that continuous improvement is the most dominant con-
cept behind good management [10]. Bessant et al. stated that the management is a key
variable to maintain the continuous improvement behavior patterns but that is often
poorly understood by themselves [14]. The use of PDCA must be included in the
strategy to show that the management really wants to apply the PDCA method. This
will help the company to sustain the use of the PDCA method, especially if the man-
agement also uses the method.



Table 1. Success factors when applying PDCA

Main Success factor Subgroup Number of feasible
and relevant ideas

Management Commitment e Walk like you talk 20
e Engagement
o Sustainability
e Included in the strategy
Knowledge on how to use e Education 22
PDCA e Training of practical use

e Knowledge on how to use
PDCA in the entire organ-
ization

e Training included in the
budget

When to apply PDCA o Predefined which type of 6
continuous improvement
project

Efficient performance o A time efficient method
e PDCA method applied as
simple as possible
e Use of PDCA must be a
choice in their existing “to
do list”

11

Internal marketing activi- e Use of intranet in general 13
ties e Publishing of implement-
ed PDCA
e Specialist continuous
marketing the method
e Hang up a notice (A3) in
the office area

5.2  Knowledge on how to use PDCA

Not surprisingly, the results from the brain writing workshop shows that the entire
organization must have performed education in the PDCA method as well as further
training in practical use. Educational actions in order to get knowledge about the
method are essential to be able to perform continuous improvement initiatives based



on PDCA [15]. A firm competitive is not so much production equipment but rather
what it knows and how it behaves [8]. Ishikawa stated that continuous improvement
starts with education and ends with education [16]. This is supported by Caffyn who
found that lack of training is an inhibiting factor for extending continuous improve-
ment to the new product development process [17]. Finding from the study done by
Yan and Makinde shows that management must prioritize training opportunities to all
employees to assure that they really understand what continuous improvement is
about [18]. This is substantial to be able to apply the method in a time efficient way as
the intention of PDCA is.

5.3  When to Apply PDCA

When to apply PDCA is not clearly identified [8]. Not all continuous improvement
initiatives require use of PDCA, however purposeful improvement in large or com-
plex systems will be appropriate to use PDCA [15]. Common understanding about
when to apply the method could be an advantage in order to avoid frustrated employ-
ees that do not know what type of continuous improvement initiatives they shall apply
the PDCA method on. This will probably be more clarified when the organization has
used the PDCA for a while. When you got more experience, then you know when the
PDCA can be efficiently applied or not. The dedicated project team in this research
study had performed some continuous improvement projects by applying PDCA. In
spite of this it was not sufficient to have an overview of when to apply PDCA.

5.4  Efficient performance

Today it is several definitions in the literature of the four phases of PDCA, all with
the purpose to assure continuous improvement and problem solving. It is important
for organizations to clearly define the concept together with well prepared and user
friendly templates. The western companies is known as too fast to conclude on solu-
tions therefore it is important to define the first phase clearly and to secure enough
time to collect data to achieve fact based solutions [5].

5.5 Internal marketing activities

The use of intranet, or similar type of mediums, in order to communicate the results
from previous improvement projects to the affected part of the organization, is among
the participants, defined as an important topic. Use of internal marketing activities to
make a clear and credible plan for the organization together with demonstrated results
from continuous improvement initiative are essential element in motivating people
and to grow culture for continuous improvement [10]. Communication about where
the company is heading and how it will get generally make people more enthusiastic
about the improvement process. This may indicate that visualization of results from
continuous improvements, which must be common for all affected employees, is im-
portant to drive successful improvement projects. In a study done by Caffyn and
Grantham the results show that all companies studied lacked a strategic approach to



the development of continuous improvement, and to capture, share and deploy learn-
ing from the improvement [19]. Many people have difficulties sharing knowledge
across the team and sometimes even with people in the team. Internal marketing ac-
tivities can make the knowledge more accessible to others, enable reuse of the
knowledge they have, and make it more accessible for others. Capturing and sharing
knowledge created is important in delivering high quality products [20].

6 Concluding remarks

Based on action research and a brain writing workshop, involving one of the devel-
opment teams, we have identified the main success factors and their subgroups to be
able to succeed using PDCA in product development. From observations in our study
we can propose five aspects which are essential to be aware of if you want to imple-
ment the specified improvement method PDCA, in product development. The first,
and the most important one, is the commitment by the management. This aspect is of
importance to be able to establish the method as a standardized improvement method.
As a strategy to solve continuous improvement initiatives, PDCA must be included by
the management as method, which they are using in their daily work for the suggested
purpose. When to use the defined improvement method, combined with sufficient
competence of how to use the method, are the next two success factors. The fourth
aspect is to ensure efficient ways to perform the method, such as use well prepared
user-friendly templates, with a thought-through common way to perform the im-
provement issues. The last aspect is to ensure an internal marketing of the application
of PDCA method, with specific results from implemented improvement initiatives to
show the efficiency of using PDCA. This will contribute on the sustainability of uses
of the method if people can see the profit by use of PDCA.
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