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Preface
Where to start? Whom to thank? These are just two of the questions that popped
up to my mind. Sitting in the garden at my laptop, I am hesitant to start writing
this preface. Why? Not because of the sunny weather, which is a rare occasion in
Holland. But because it reminds me that these are actually the last few steps
towards the completion of my PhD research and dissertation. The PhD research
has been part of my life for the last few years and in a certain way it feels hard to
let go. It has been a long process with a mixture of interesting, inspiring,
challenging, relaxing, stressing, frustrating, and confronting moments. But most
importantly, it has been a very interesting and valuable personal (learning)
experience.
My first thoughts go back to why I started that journey in the first place. Many
people and friends asked me this question over time. During my master’s research,
José Gieskes and Olaf Fisscher asked me if I was interested in a PhD research on
collaborative improvement. I never really thought about it, so I took some time to
sort out my ideas and thoughts. The research subject, the research project and
community, international possibilities, and the personal challenges and
opportunities finally made me decide to go for it. Until today, I am grateful that I
was given the opportunity to pursue a PhD degree.
Doing a PhD is a journey in many different ways, and the most important part of
that journey is your own, personal development. But it is impossible to make that
journey and develop yourself without the help and care of others.
I would like to start with the person who was my greatest inspirator and criticaster
at the start of my PhD research, José Gieskes. As my first supervisor she guided,
supported, and stimulated me in the first research steps and the process towards
becoming an academic. Although you have left academia within one year of my
studies, I have always highly valued your role and contribution. Many thanks
José!
The help and support in many different ways, whether it was during the coffee
break, during a research discussion or informal talks, of my colleagues of the
department of Operations, Organization and Human Resources, it all contributed
to the final outcome of this PhD. A special word of thanks goes to my roommate,
Jeannette, who had to cope with me during all the ups and downs. Her advices,
critical remarks or just catching up have always been very valuable.
I would like to thank the CO-IMPROVE consortium for providing an inspiring
and valuable research setting. As a PhD student it is a great advantage to be part of
such a research group with knowledgeable and experienced senior researchers
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ready to advice you and give guidance to the research process, and fellow PhD
students more than willing to share, and help each other with, common interests
and struggles as part of the process. I highly appreciate the informal and personal
contacts during and in between the CO-IMPROVE project meetings.
A special word of thanks goes to the companies involved in the research project
and more specifically to Jos, Jan, Astrid, Marc, Albert and Ralf. They provided the
empirical basis for this research by giving me the opportunity to work with them
on several collaborative improvement projects for a period of almost 2 years.
Thanks, also, to the Trinity team (Paul, David, Louis, Tim, Roger, Fiona, and
Steven) for letting me spend a pleasant, yet highly productive three months at
Trinity College Dublin to write two publications on the research methodology.
Three months that taught me about the beauty of the country and allowed me to
meet and appreciate its warm and friendly people. Indeed, “Trinity College
Dublin. A beautiful place”.
Another person whom I am indebted to is, Harry Boer. Thank you very much for
inviting me over to Aalborg, for your time and effort, your advice and your
commitment towards my research.
I am very much indebted to and thankful for the contributions of my two
promoters, Olaf Fisscher and Aard Groen, who have guided and supported me
throughout the process. Aard, thank you for the interesting discussions and for
letting me expand and broaden my perspective on the research topic. Olaf, thank
you for being a highly appreciated stable factor in this research. During the long
and complex route your support, guidance and advice helped me finish the
process.
I would like to thank all the people who have shown their interest in my journey.
But most importantly, I would like to thank my parents for their never-ending
support and for teaching me some of the most important aspects of life.
The person who I am most grateful and indebted to is Leslie. As no one else, you
have touched my heart and know my goals. Thank you for your patience, your
understanding, your encouragement and for providing me with a setting that
enabled me to keep going on good and difficult times.
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Introduction

Internationalization of markets, increasing complexity of new technologies and
speed of innovation are mentioned as several key drivers that changed competition
(Hamel and Prahalad, 1989; Kanter, 1994; St. John, 2001, Hayes et al., 2005). The
new imperatives have led companies gradually move from vertically aligned
operations (Hayes and Wheelwright, 1984) to horizontally aligned operations
(Goshall and Bartlett, 1995) and consequently changed competition from the level
of the single firms to that of networks of companies. Inter-organizational
relationships have become increasingly fashionable during the last decades.
In innovation management literature, Chesbrough (2003), observed a shift from
the closed innovation principles to open innovation principles. With open
innovation, Chesbrough (2003) means that valuable ideas can come from inside or
outside the company to go to the market. As concluded by Chesbrough (2003),
many industries are in transition between the two paradigms of closed innovation
and open innovation. Some examples of industries are pharmaceutical, health care,
computers, software, communications and the automotive industry. The
automotive industry saw a spectacular wave of globalization and corporate
restructuring in the 1990s, such as mergers, acquisitions, strategic alliances, and
industrial cooperation (Midler et al., 2002). As stated by Midler et al. (2002),
these changes were unprecedented in their scale and generalized character and
swept all company strategies along in its wake. It changed the competitive
structure of the industry and the implications of these changes for automotive
suppliers were considerable. An emerging pattern was the development of
stronger and longer relationships with fewer automotive suppliers. A recent report,
“The Netherlands automotive country?!” by Dewulf et al. (2004), on the
opportunities and threats for the Dutch automotive industry confirmed the
transition within the automotive industry. It was concluded that the main challenge
for the Dutch automotive industry is collaboration and transparency in networks of
organizations.
Collaboration is about companies/individuals working together, developing a
mutual relationship, learning from and with each other and changing/improving
current business and processes in order to cope with the changes in the
marketplace and stay competitive. Continuous Improvement (CI) can support the
realization of these requirements and by now it is a consolidated concept in
managerial theory and practice, albeit mainly in the context of stand-alone
companies. As organizations are forced to re-examine, at a strategic level, the way
they do business in order to add value and reduce costs, it becomes clear that the
individual organization is an insufficient entity for identifying improvements
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(Harland et al., 1999). However, the concept of CI has hardly been applied and
used in inter-organizational settings.
This research is focused on gaining insight into and developing an understanding
on the process of continuous collaborative improvement. Attention is paid to the
process of collaborative improvement, leading to an understanding of how factors
influence and contribute to the process of collaborative improvement, and how
companies need to deal with these factors to help shape collaborative
improvement outcomes.

1.1

The challenge of collaboration

Because of the new imperatives of competition between companies, moving
increasingly from the level of the single firms to that of networks of companies,
inter-organizational relationships have become increasingly fashionable during the
last decades. Research has improved our insight into why firms collaborate (see
Powell, 1990; Ciborra, 1991), but the main interest in this research is on the
operational collaboration in collaborative improvement processes. In this research
we do not explicitly focus on one the theoretical approaches on collaboration and
inter-organizational networks, but the interest is on the concept of interorganizational relationships and networks, basic mechanism of collaboration,
success factors in collaboration, and operational management of collaboration. It
should provide us with an understanding and insight on which factors do influence
and contribute to the collaborative process and consequently the collaborative
improvement process between organizations.
1.1.1

Aligning inter-organizational relationships

The result of collaboration is a restructuring of roles, responsibilities and
organizational structures to align inter-organizational relationships with the market
demands (Rich and Hines, 1997). This implies that coordination activities are
shifting from the hierarchy to the market place (see also Weisenfeld et al., 2001)
and to an increasing extent to opt for a “hybrid” (Williamson, 1991). As stated by
(Vosselman and Meer van der -Kooistra, 2006):
In the “hybrid”, management control is not only based on the working of a market
mechanism (which essentially is a mechanism of “rewarding”/“punishing” and of
“exit threats”), but also on the working of a bureaucratic mechanism (with a
dominant role for authority, regulation and control). Although a relationship
between economically independent parties is not based on a hierarchical
relationship, the deployment of hierarchy-appropriate (bureaucratic) control
devices can be contractually arranged. These arrangements reflect the parties’
credible commitments to the relationship.

2

Hybrids combine aspects of market transactions and characteristics of hierarchies
and fall between the two alternatives on a continuum. While price incentives, legal
contracts, and administrative monitoring play a role, cost minimization is the
dominant control mechanism that explains the hybrid organizational form
(Williamson, 1991). The growing number of empirical studies of a variety of
hybrids, however, has challenged the cost-based view. In contrast to the efficiency
and transaction cost explanation of control and governance, these accounts point
to reciprocity norms, personal relationships, reputation, and trust as important
factors explaining the duration and stability of the exchange structures (Larson,
1992).
As increasing numbers of these non-market and non-hierarchy forms of
organization have been documented, Williamson's continuum notion of
governance structures and the categories themselves have come under question.
Powell (1990) has built an argument for the network form as a distinct
organizational arrangement, as opposed to a hybrid form that combines market
and hierarchy. He defined networks by a set of descriptive characteristics and
critical components. They are distinct from market or hierarchical arrangements in
their heavy reliance on reciprocity, collaboration, complementary
interdependence, a reputation and relationship basis for communication, and an
informal climate oriented toward mutual gain (Larson, 1992). In contrast, market
governance arrangements rely primarily on price for control, and hierarchical
structures rely heavily on administrative authority.
1.1.2

Inter-organizational relationships and collaboration

In the last decades an array of theories on interaction between companies has been
developed. Or as pointed out by Oliver and Ebers (1998), by examining 158
articles on networks, there has been an impressive accumulation of studies
focusing on organizational relations and networks over the last ten years (Olivers
and Ebers, 1998; Grandori and Soda, 1995). Theoretical approaches studying
inter-organizational relationships and networks include transaction cost approach
(Coase, 1937; Williamson, 1985), resource dependency (Pfeffer and Salancik,
1978), network approach (Hakansson, 1989; Hakansson and Snehota, 1995; Ford
et al., 2003), and organizational learning (Levitt and March, 1988; Cohen and
Levinthal, 1990). All these theories attempt to explain, from different approaches,
how a company can look outside its own borders to find all the resource and
competencies needed to produce its products and deliver its services and establish
close relationships with other companies in order to gain a competitive advantage.
The concept of ‘network of organizations’ emphasizes how, by interacting with
one another, companies can share resources, develop an opportunity for mutual
learning and gain access to competencies (Hines, 1994, Ebers and Jarillo, 1998).
Networks are often defined as patterned relationships between actors such as
individuals, groups or organization (Aldrich and Zimmer, 1986; Burt, 1982, 1992;
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Ireland et al, 2001), while others define networks as a set of interdependent actors,
activities and resources (Hakansson and Snehota, 1995). There are many
conceptualizations of networks, including strategic alliances, joint ventures,
virtual enterprises, licensing arrangements, subcontracting, joint R & D and joint
marketing activities (see also Dickson and Weaver, 1997; Weaver et al, 1998;
Groen, 2005).
The basic mechanism that characterizes network relations is collaboration. Kahn
(1996) pointed out the differences between interaction and collaboration. By
interaction the author refers to formal, transactional communication links, and by
collaboration to informal, co-operative relationships that build a shared vision and
mutual understanding among participants. Collaboration between companies
consists of working together, over an extended period of time, for the benefit of
both (Ring and Van de Ven 1992). Collaboration brings about the idea of
interdependence between actors, shared goals and vision, information and
technology exchange, joint work and activities (Lamming 1993; Mohr and
Spekman 1994). Spekman et al. (1998) highlight, that collaboration is the last step
of a transition from open-market negotiation to joint agreement relations. They see
the relationship between firms as a continuum starting from open-market
negotiation, characterized by price-based contracting and adversarial relationship,
through co-operation, co-ordination, to collaboration, i.e. a close relationship,
characterized by supply chain integration, joint planning and technology sharing
among partners. The key to differentiate collaboration from co-operation is the
common search for synergies, goals and joint efforts versus a simple convergence
of actions aimed at separate, autonomous goals of the partners. The benefits of
inter-organizational collaboration are widely discussed by many authors around
themes, such as improved competitiveness, risk sharing, access to new markets
and technologies, speeding products to the market, reducing costs, mutual learning
and optimizing overall performance (see, among others, Kogut, 1988, 1989; Ring
and Van de Ven, 1992; Kanter, 1994; Huxman, 1996, Klein Wootlhuis, 1999, et
al., 2005)).
Success in collaboration is on the level of trust, commitment, communication,
information sharing and joint problem solving (see also Monczka et al., 1998;
Tomkins, 2001). In a literature review by Kaltoft (2006) on the development of
collaborative relationships, he concluded that while some have been highly
successful, in many others the advantages have not been fully realized.
Developing collaborative relationships is faced by many challenges and fraught
with difficulties. One of the biggest challenges companies face in developing
collaborative relationships is, what Huxman (2003) labels as, “Collaborative
inertia”. Collaborative inertia is been referred to as the deteriorating force
experienced if the performance or achievements of the collaboration are
disappointing. In his research, Kaltoft (2006) found more critical factors that
undermine collaborative relationships, such as significant differences in power and
influence among partners (Bleeke and Ernst, 1991), differences in organizational
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cultures and values (Kanter, 1994; Huxman, 1996), lack of trust (Ring and Van de
Ven, 1992; Klein Woolthuis, 1999; McCutcheon, Stuart, 2000), and conflicts in
staff accountability (Evan and Olk, 1990).
Research has improved our insight into why organizations collaborate (see also
Powell, 1990; Ciborra, 1991), but there is still a limited insight into the operational
management of collaboration (see also Faber, 2001). As stated by Sobrero and
Schrader (1998), there has been little attention devoted to analyzing the detailed
structuring of the relationships within a network (Sobrero and Schrader, 1998).
Sobrero and Schrader (1998) suggest that there are two dimensions, which are
‘fundamental’ to the management of inter-firm relationships: contractual and
procedural coordination. Contractual coordination refers to the legally defined
exchange of rights and commitments (Williamson, 1985; Stinchcombe, 1990).
Procedural coordination refers to the structural mechanisms, which are necessary
for the exchange of information and organizational learning (Burns and Stalker,
1961; Levitt and March, 1988; Nonaka and Takeuchi, 1995). Doz et al. (1989)
state that actual coordination is achieved not through contractual means but by
patterns of communication involving individual employees: ‘Top management
puts together strategic alliances and sets the legal parameters for exchange. But
what actually gets traded is determined by day-to-day interactions of engineers,
marketeers, and product developers’ (Doz et al., 1989, pp. 136). Or as Jones et al.
(2001) stated, there is emphasis on the processual elements, which underpin the
exchange of information and knowledge.
Within the process of collaboration, it is assumed that actors work together,
corporate with, and help each other. As such, each actor within this process is
embedded in a socio-economic environment in a social and structural way (see
Granovetter, 1992). However, within each system, actors strive for gratification
and pursue their self-interest and own satisfaction (Parsons, 1977). So, within
collaboration each actor will/can act purposefully in interaction with other actors
(Granovetter, 1985, 1992). Each actor has four mechanisms that can be used more
or less successful in the process of collaboration (Groen et al., 2002, Groen, 2005):
1.

striving for goal attainment,

2.

optimization of processes,

3.

maintaining patterns of culturally structured and shared symbols,

4.

and interaction between actors.

Goal attainment is reflected in company’s strategy and strategic goals. As
companies strive for goal attainment, actors can use different mechanism for
action (Groen, 2005). The mechanisms include power, authority, influence and/or
strategic intent (Groen, 2005). The tendency to optimize processes refers to the
economic concept of efficiency (Parsons, 1964). Economic optimization refers to
improving operational processes in terms of quality, cost, delivery, customer
satisfaction, however the general medium of exchange in this dimension is money.
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Interaction in socially structured networks I mediated in culturally structured and
(at least partly) shared system of symbols (Parsons, 1951, Rip and Groen, 2001).
Culture refers to the shared belief, values and shared symbols which are existing
within an organisation.
Each of these mechanisms produces its own type of processes, within those
processes its own type of capital, and for each of those processes specific methods
of intervention (Groen, 2005). In interaction, actors can use resources, such as
power or money, more or less successfully to develop a position in order to
influence the process and outcomes of the process. All four mechanisms work
concurrently and influence the outcomes of a social system in a structured, though
not deterministic, way (Groen, 2005). The outcome of the system is depending on
the interaction and integration within and between system(s). They are dependent
on each other and interact and affect each other. This implies that the different
intra- and inter-organizational processes between companies have an
interchangeable effect on the collaborative relationships between the involved
companies. Furthermore, even, the different inter-organizational processes
between the companies in the network affect each other and influence the function
of the total network.
As indicated by Sobrero and Schrader (1998) and Faber (2001), there is still a
limited understanding on how to manage and structure the operational
collaboration process. From the analysis of the provided theories, it becomes clear
that several factors such as trust, power, vision, involvement, commitment,
communication do play a role in collaboration processes. These factors have an
influence on and contribute to the relationship and collaboration between the
companies involved. Further, as indicated by many authors (among others Levitt
and March, 1988; Nonaka and Takeuchi, 1995; Groen et al., 2002, Bessant et al.,
2003), within collaboration there is a clear need for joint problem solving,
improving and optimizing processes and exchanging organizational learning. In
these collaboration processes real world, managerial and organizational problems
should be tackled in a continuous and collaborative way. As such, the concept of
continuous improvement offers a significant potential source to enable
improvement and learning in an inter-organizational setting.

1.2
1.2.1

Continuous Improvement and Collaborative Improvement
Continuous Improvement

Literature on continuous improvement has widely discussed the process of
incremental improvement, especially, in manufacturing and many companies have
come to see continuous improvement as vital in today’s business. (see e.g. Imai,
1986; Bessant and Caffyn, 1997, Boer et al., 2000). Within the literature on
continuous improvement, incremental improvement is regarded as an important
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subject that deserves separate attention, and authors promote the importance of
(cumulative) effect of improvements (De Lange-Ros, 1999). By now continuous
improvement is a consolidated concept within managerial theory and practice,
which keeps coming into focus as an important management area. We define
continuous improvement as "the planned, organized and systematic process of
ongoing, incremental and company-wide change of existing practices aimed at
improving company performance" (Boer et al., 2000). It is a process of continuous
improvement and so is essentially about incremental innovation within a defined
product and process envelope – doing what we do but better. Its other core
element is that it is a high involvement approach in which employees are seen as
potential contributors to this improvement process.
The history of continuous improvement has been discussed extensively by many
authors (see Schroeder and Robinson, 1991; De Lange-Ros, 1999; Boer et al.,
2000; Rijnders, 2002). For people who are interested we refer to these authors as
the history is not discussed in this research.
As with many managerial concepts, it is very hard to come to a single common
understanding of key aspects and terminology. Academic research into the field of
CI has focused on definition of continuous improvement (Imai, 1986; Robinson,
1991; Bessant and Caffyn, 1997; Boer et al., 2000), organizational factors for
continuous improvement (Bessant et al., 1994; Kaye and Anderson, 1999; De
Leede and Looise, 1999; Delbridge and Barton, 2002), continuous improvement
implementation (Rijnders, 2002), contingency/configuration (Berger, 1997; Boer
et al., 2000), continuous improvement and performance (Gieskes et al., 1999,
Boer et al., 2000), continuous improvement and learning (Giekses and ten Broeke,
2000; Gieskes and Langenberg, 2001).
The provided definition of continuous improvement provides some insight into
what continuous improvement should be as well as the most important
components for successful continuous improvement. In literature, we found
references to elements considered necessary for, key components for, criteria for
achieving and sustaining, ‘good’ practices and key characteristics of continuous
improvement. All these references are basically concerned with how companies
and managers can manage and organize the process of continuous improvement
effectively. In general, it is about which factors influence and contribute to the
development of the process of continuous improvement. Through assessing
different theoretical contributions on continuous improvement, a list of factors are
developed that can be considered as main factors, which influence and contribute
to the process of continuous improvement (see Table 1).
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Factors
Clear strategic framework/vision
goals, shared between all participants

Communication and understanding
strategy to all participants

References
and

Bessant et al., 1994; Caffyn, 1998;
Kaye and Anderson, 1999; Boer et
al., 2000; De Leede and Looise;
1999

of

Caffyn, 1998; Kaye and Anderson,
1999

Intra-organizational commitment

Caffyn, 1998; Kaye and Anderson,
1999; Boer et al., 2000; Delbridge
and Barton, 2002; De Leede and
Looise; 1999

Commitment to training and personnel
development

Caffyn, 1998; Kaye and Anderson,
1999; Boer et al., 2000

Balance between long-term and short-term
improvement perspectives

Caffyn, 1998; Boer et al., 2000

Formal problem solving cycle

Bessant et al., 1994; Caffyn, 1998;
Kaye and Anderson, 1999; Boer et
al., 2000

Capturing and transfer of learning

Bessant et al., 1994; Caffyn, 1998;
Kaye and Anderson, 1999; Boer et
al., 2000

Effective and open communication and
information sharing

Caffyn, 1998;
Barton, 2002

Balance between top-down and bottom-up
improvement projects

Bessant et al., 1994; Caffyn, 1998;
Kaye and Anderson, 1999; Boer et
al., 2000; Delbridge and Barton,
2002; De Leede and Looise; 1999

Shared belief the benefits of small step
improvements

Bessant et al., 1994; Caffyn, 1998;
Kaye and Anderson, 1999; Boer et
al., 2000; De Leede and Looise;
1999

Empowerment/decentralization of decision
making

Caffyn, 1998; Boer et al., 2000

The facilitator role

Caffyn, 1998; Boer et al., 2000;
Delbridge and Barton, 2002
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Delbridge

and

Wide range of tools that can be used and
applied in the process

Bessant et al., 1994; Caffyn, 1998;
Kaye and Anderson, 1999; Boer et
al., 2000

Flattened hierarchy

Caffyn, 1998

Table 1: Overview of factors influencing and contributing to continuous improvement

A literature review on continuous improvement based on papers, articles and
books published before 1997 was presented in De Lange-Ros (1999). The
conclusion drawn with regard to the categorization of existing literature on
continuous improvement stated that:
1.

First of all, she concludes that the first type of literature on
continuous improvement can be typified as attention literature,
which stresses the importance of incremental improvements, i.e Imai
(1986), Robinson (1991) and Bessant et al. (1993a, 1993b, 1995).
De Lange-Ros (1999) stated that this literature often discusses
general prescriptive conditions for continuous improvement.

2.

A second type of literature is descriptive literature, which describes
a large variety of techniques that are used in practice, i.e. Bessant
and Caffyn (1997), Bessant (1997), Boer et al. (2000). The strong
feature of this literature is that it describes the different practices of
incremental improvements (De Lange-Ros, 1999).

3.

A third type of literature is based on an examination of what is going
on in practice and then tries to build a theory based on the
descriptions and categorizations of practice, i.e. Lilrank and Kano
(1989) and Choi (1995), and is typified by De Lange-Ros (1999) as
theory building literature.

In a more recent review by Boer and Gertsen (2003) analyzed papers presented at
the (Euro)CINet conference of 1995, 1998 and 2000. They formulated a couple of
intriguing challenges and questions for future research in the area of continuous
improvement. Two of the challenges provided us with a starting point for this
research:
•

More processual research is needed, in the firm belief that the
effectiveness of managing any process depend, including continuous
improvement, a great deal on deep knowledge and understanding of that
process (Boer and Gertsen, 2003).

•

continuous improvement is no longer restricted to intra-firm processes
but increasingly to inter-firm processes as well (Boer and Gertsen, 2003;
Boer et al., 2000)
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As competition is moving towards the level of networks of organizations,
companies have to increasingly link their internal processes with external
customers and suppliers in order to stay competitive (Ford et al., 2003)
Consequently, continuous improvement can no longer be restricted to the intraorganizational processes, but increasingly applies to inter-organizational processes
as well (Boer et al., 2000). There is an increasing need to understand and to
develop knowledge on the improvement processes that take place at the intercompany level, leading to the concept of collaborative improvement. Although we
have learned a lot, especially from research across the CINet1 community,
managers but also academics need to increasingly develop an understanding of
and create insight in the process itself in order to effectively manage and organize
the improvement process in an inter-organizational setting. But, first, we will put a
definition to collaborative improvement and present the key features of
collaborative improvement.
1.2.2

Collaborative Improvement

Companies have to increasingly respond quickly and accurately to changes within
the market and constantly have to improve their performance. In meeting these
challenges companies are increasingly engaging in different forms of
collaboration with other companies. Within these different forms of collaboration
companies have to focus on collaborative efforts and projects to continuously
improve and change the current processes and work practices to keep pace with
the external dynamics and stay competitive. Therefore, the individual company is
becoming an insufficient entity to identify improvement projects (Harland et al.,
1996a).
Both within literature and practice on continuous improvement, there is an
increasing advocacy and need to extend and transfer the concept of continuous
improvement in inter-firm processes of disparate companies within a network,
which leads to the concept of collaborative improvement. Collaborative
improvement is defined as: ”a purposeful inter-company process that focuses on
continuous incremental innovation aimed at enhancing the overall performance of
the disparate companies within a network” (Cagliano et al., 2005; Middel et al.,
2005). Based on this definition, some of the key features of CoI are the following:
•

1

Collaborative improvement is purposeful and addresses specific operational
and relational issues/needs.

EuroCINET is the European Continuous Improvement Network. Since 2000 the
name has changed in CINet, which is a continuation of the EuroCINet. The
Continuous Innovation Network (CINet) is a global network set up to bring
together researchers and industrialists working in the field of Continuous
Innovation.
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•

Collaborative improvement relies on bottom up continuous and incremental
learning efforts, enabled by levers and focused by the goals and objectives
within the network.

•

Collaborative improvement is a continuous, incremental and planned
change process aligned with the strategic goals of the companies within the
network.

•

Collaborative improvement involves both a short-term and long-term
orientation.

•

Collaborative improvement aims at enhancing the performance of the
network on an operational and relational level and, consequently,
developing collaborative improvement capabilities to learn and improve.

•

Collaborative improvement requires both the internal and external
commitment and contribution of all the companies involved.

From the definition and key features of collaborative improvement it becomes
clear that the process of collaborative improvement is layered in the sense that it is
not only concerned with improving operational processes that are performed in
collaboration with other companies, but also to learn from and improve the
collaborative improvement process itself. As such collaborative improvement can
be represented in two different ways:
•

Collaborative improvement as a project/process

•

Collaborative improvement as an approach/methodology

Collaborative improvement as a project/process refers to day-to-day business in
the network of the involved companies, in which immediate operational issues and
improvement opportunities emerge. Based on the operational issues and
improvement opportunities, companies in the network start collaborative
improvement projects in order to improve the existing situation in the areas of
quality, cost, delivery and change order management (see also Middel et al.,
2005).
However, collaborative improvement can also be represented as an
approach/methodology, which is concerned with improving the way the
companies improve, the way they learn and the way they collaborate. As such,
collaborative improvement is more than systematic process of problem solving, it
is also a way to maintain and develop relationships between the companies
involved, develop a capacity for systematic and purposive learning (Prahalad and
Hamel, 1994; Teece, 1998), and consolidate improvement processes, values and
behaviors in capabilities to support and stimulate the process of generating,
implementing and evaluating new improvement projects (Middel et al., 2005).
So in conclusion, collaborative improvement is simultaneously concerned with
improving current intra- and inter-organizational processes and work practices,
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developing the network capabilities towards collaboration, learning and
improvement, and generating actionable knowledge on the process of
collaborative improvement (Cagliano et al., 2005; Middel et al., 2005).
However, there is still a substantial lack of empirically grounded contributions and
theories on the concept of continuous improvement in an inter-organizational
setting (Chapman and Corso, 2005, Cagliano et al., 2005; Middel et al. 2005). But
while inter-organizational collaboration in radical innovation is a reality (Stuart et
al, 1998; Whipple and Gentry, 2000), collaboration in continuous improvement of
products and processes is considerably less common (Chapman and Corso, 2005).
Although apparently simpler, the process of applying and transferring continuous
improvement to inter-organizational setting is a non-trivial, protracted process
fraught with intra- and inter-organizational change issues and working practices.
However, collaborative improvement does happen and there are some good
examples and experiences with regard to improvement, learning and development
between different actors in several industries. We will discuss some in the next
paragraph.
1.2.2.1

Examples of CoI practices

A growing body of evidence suggests that there are considerable systematic
benefits to be achieved via inter-organizational innovation. Studies of ‘collective
efficiency’ have explored the phenomenon of clustering in a number of different
contexts (Humphrey and Schmitz, 1996; Nadvi, 1997). Some examples of
collaborative improvement practices/experiences are:
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•

The CO-IMPROVE project is a three years EU-research project
(Collaborative Improvement Tool for the Extended Manufacturing
Enterprise, G1RD – CT2000 – 00299). Together with international
partners a consortium, comprising of four universities, two IT-companies
and three so-called “system integrators”, was formed to carry out the threeyear research project. CO-IMPROVE was commenced in March 2001 and
finalized in February 2004. The aim of this EU-research project is to
develop a collaborative improvement tool for the Extended Manufacturing
Enterprise, which will be supported by a software package and
implementation guidelines supporting the design, implementation and
ongoing development of Collaborative Improvement between the partners
in extended manufacturing enterprises (see also Cagliano et al., 2005;
Middel et al., 2005).

•

Kerrin (2001) considered inter-organizational learning through and
examination of continuous improvement activities along the supply chain.
In particular, she considered the impact of different forms of customersupplier relations, the arm’s-length contractual relations and the
obligational contractual relations, on continuous improvement outcomes
and inter-organizational collaboration (Kerrin, 2001). Arm’s-length

contractual relations are characterized by narrow channels between
organizations with a limited frequency, little sharing of risks, thorough
inspection on operational measures. Obligational contractual relations are
characterized by high trust collaboration with a commitment to develop a
long-term relationship, extensive multiple channels with frequent contact
moments, and interaction and interdependence of operational processes.
Kerrin (2001) concluded that one of the contributing factors behind the
success or failure of continuous improvement activities along the supply
chain, is the type of customer-supplier relationship that exists (Kerrin,
2001). An obligational contractual relation was in existence in successful
continuous improvement activities and appeared to contribute interorganizational collaboration and learning (Dodgson, 1993; Kerrin, 2001).
Where continuous improvement had failed, the relationship was more
aligned with arm’s-length contractual relations, where problems were not
shared or solved between the companies (Kerrin, 2001).
•

Conceived as a response to the 1992 oil crisis, CRINE (Cost Reduction
Project for the New Era) was a joint effort involving government and key
industry players in the UK oil and gas sector representing contractors,
suppliers, consultants, trade associations and others. The project was
successful on a number of dimensions, i.e. by 1997 the cost of field
developments had fallen by 40% on a barrel/barrel basis. As a
consequence, CRINE-based programmes are now under development or in
operation in Brazil, Mexico, Venezuela, India and Australia.

•

A learning network has been established to help the emerging South
African automotive components supply industry improve its
competitiveness. Using a process of benchmarking to identify key areas of
development, linked to regular inputs of training and plant level change
projects the industry has managed to close the gap against suppliers form
outside the country to the extent that in a number of key areas the country
is a net exporter. Significantly whilst the sector as a whole has been going
through a process of rapid learning and development, the rate of
improvement amongst firms which are members of this actively managed
learning network appear to be significantly higher that the industry average
(Kaplinsky, 2001).

•

One of the most notable examples is the case of Toyota where an active
supplier association has been responsible for sustained learning and
development over a period of time (Dyer and Nobeoka, 2000). Hines
reports on other examples of suppliers associations which have contributed
to sustainable growth and development in a number of sectors particularly
engineering and automotive (Hines, 1994).

•

Marsh and Shaw (2000) describe collaborative learning experiences in the
wine industry, including elements of supply chain learning (see also
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Bessant et al. (2003)), whilst AFFA study reports on other experiences in
the agricultural and food sector in Australia (AFFA, 1998; Marsh and
Shaw, 2000) Case studies of supply chain learning in the Dutch and UK
food industries, the construction sector and aerospace provide further
examples of different modes of supply chain learning organization (Fearne
and Hughes, 1999; AFFA, 2000).
In each of the above examples the gains emerged as a result of shared and cooperative activities and in particular shared learning processes. From a knowledge
creation perspective (Nonaka and Takeuchi, 1995; Davenport and Prusak, 1998),
the process of collaborative improvement also offers potential to enable learning
and competence development through accessing and internalizing the skills and
capabilities of partners (Cohen and Levinthal, 1990; Hamel, 1991; Szeto, 2000;
Bessant et al., 2003). Inter-firm learning of this kind represents a significant
potential resource but we need to understand further the dynamics and problems
involved in making it happen.
1.2.3

Continuous Improvement versus Collaborative Improvement

The most obvious difference between continuous improvement and collaborative
improvement is the unit of analysis. Whereas continuous improvement is applied
to the intra-organizational processes, collaborative improvement is applied and
used in inter-organizational processes. Continuous improvement is a companywide process of improving the existing practices within a company, which
requires the contribution and commitment of all employees. People or groups of
people are working together in a planned, organized and systematic way to
increase the performance of the company (see Figure 1). Collaborative
improvement, on the other hand, is applied and used in inter-organizational
settings in which companies work together to affect process, progress and
outcomes of the relationship. People or groups of people of the different
companies interact with each other, both internally as well as externally, as part of
the improvement process and, consequently, integrate their processes and work
practices in a more efficient and effective way. As such, the process of
collaborative improvement is concerned with improving both intra- and interorganizational processes and work practices (see Figure 1).
The dynamics and complexity of the collaborative improvement process results in
questions for companies regarding how to handle network interactions on
individual, organizational and network level. Multiple actors form different
functional departments (i.e. purchasing, sales, engineering, quality, production)
and from different organizational levels (i.e. strategic, tactical and operational),
are working together in the process of both continuous improvement and
collaborative improvement. However, in the process of collaborative improvement
the dynamics and complexity are increased due to an extra level of interaction
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processes, namely interaction between different
organizational levels of the separate organizations.

CI

actors

from

different

CoI

Figure 1: Continuous Improvement versus Collaborative Improvement

The article “Continuous Improvement and Collaborative Improvement:
Similarities and Differences” (see chapter 6), investigates the similarities and
differences between key components of continuous improvement and
collaborative improvement by assessing what is specific for continuous
improvement, what for collaborative improvement and where the two areas of
application meet and overlap. It is concluded that a lot of similarities but also
differences do exist between continuous improvement and collaborative
improvement. The main differences relate to the role of hierarchy/market, trust,
power and commitment to collaboration, all of which related to differences
between the settings in which continuous improvement and collaborative
improvement unfold.

1.3

Challenge of collaborative improvement

Whereas for radical or discontinuous innovation joint development and co-design
are the most typical forms of networking (Stuart et al., 1998; Whipple and Gentry,
2000), Chapman and Corso (2005) state that when looking at continuous
innovation and improvement processes, the most common form of interorganizational interaction is within a dyadic relationship or more specifically a
customer-supplier collaboration. While inter-company collaboration in radical
innovation is a reality, collaboration in small-step innovation (or continuous
improvement) of products and processes is considerably less common (Chapman
and Corso, 2005). Although apparently simpler, continuous improvement within
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inter-organizational collaboration requires a much deeper integration between the
companies along the supply chain.
In order to stay competitive, organizations have to change/improve their
performance continuously, which calls for a much deeper attention to the design
and management of interactions among companies (Douma, 1997; Chapman and
Corso, 2005). This includes not only operational processes like new product
development and production, but also continuous improvement (Rijnders, 2002).
Every organizational process, including continuous improvement and
collaborative improvement, faces complex and unstructured problems that need to
be organized and managed. Collaborative improvement is simultaneously
concerned with bringing about change in the inter-organizational setting,
developing the network capabilities, and generating actionable knowledge. It is an
evolving systematic change process that is undertaken to instill collaboration and
learning (Middel and McNichols, 2006). As such, collaborative improvement is
about improving the way companies collaborate, the way companies improve
together and the way companies learn from and with each other.
Working together collaboratively can create learning opportunities that enable a
firm to acquire knowledge from partners (Norman, 2004). Explicit attention
should be paid to the accumulation and development of knowledge, which offers
competitive advantage, and the long-term development of a capability for learning
between organizations. According to Crossan and Inkpen (1995), the success of
companies working together has been linked to learning and knowledge sharing.
The ability of firms to acquire and exploit knowledge has been supported by many
authors, such as Cohen and Levinthal (1990) and Huber (1991), and has been
linked to a firm’s ability to innovate (Fiol, 1996).
Recently, ‘action learning’ has been promoted as a practical strategy in developing
organizational learning programs (Weinstein, 1999). Action learning has proven to
be a useable and useful approach for managers learning to take their
action/experience, subject it to critical inquiry and reflect with the support of a
group, in order to develop future actions (Dilworth and Willis, 2003; McGill and
Beaty, 1995). Although action learning is a widely adopted approach by managers
in their own companies, it can provide a useful approach for managers and
companies in an inter-organizational setting as well (Coughlan and Coghlan,
2004). Action learning encourages critical reflection of actions that have been
undertaken in order to generate understanding and knowledge that then informs
the decision how to act in the future (Middel and McNichols, 2006).
Whilst in theory people can make a contribution on a continuing basis to provide a
stream of focused incremental improvement, getting them to do so in practice
depends crucially on the ways in which the process is organized and managed.
One of the contributing factors is that collaborative improvement is a highly
evolutionary process that needs to be studied as such. In order to gain insight and
develop and understanding on the management and organization of the process of
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collaborative improvement, we need to adopt an approach which allows us to
describe an unfolding series of actions over time and generate action knowledge
on collaborative improvement. Insight and understanding of the process of
collaborative improvement will be developed in an ongoing process of confronting
existing theories with empirical findings and vice versa.

1.4

Research question

Due to organizational and geographical separations, companies involved can
hardly rely on established organizational and managerial mechanisms that support
continuous improvement at company level (Chapman and Corso, 2005). There is
still a substantial lack of empirically grounded contributions and theories on the
concept of continuous improvement in an inter-organizational setting. In her
review of continuous improvement literature, de Lange-Ros (1999) makes it clear
that the field of continuous improvement is very much oriented towards a
normative character, describing what organization should do, rather than what
they actually do. Consequently, it is a major challenge for practitioners as well as
researchers to gain insight into and develop an understanding of the organization
and management of the process of collaborative improvement (Boer and Gertsen,
2003; Middel et al., 2007). The research question is formulated as:
Which factors do influence and contribute to the process of collaborative
improvement and need to be dealt with in managing and organizing collaborative
improvement?
This research is focused on gaining advanced insight from a theoretical, empirical
and methodological perspective. As specific theory on collaborative improvement
is lacking, we will use the adjacent field of literature on collaboration and
continuous improvement, to provide an initial insight and understanding of the
factors that might influence and contribute to the development of collaborative
improvement. Further requirements of companies involved to implement, support
and sustain collaborative improvement will add to the initial identified factors.
One of the contributing factors is that collaborative improvement is a highly
evolutionary process that needs to be studied as such. So, we need to gain insight
and develop understanding of how initial factors influence the process of
collaborative improvement, how these factors are being changed over time and
help shape the collaborative improvement outcomes. Throughout the research the
research findings on collaborative improvement will be evaluated in view of
existing theories on continuous improvement to find out the differences and
similarities of continuous improvement and collaborative improvement and add to
the contributing and influencing factors of collaborative improvement. The
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approach taken in this research allows, from an academic perspective, to gain indepth insight into and to understand the process of collaborative improvement to
generate actionable knowledge. From the perspective of the companies involved,
the approach should allow the companies to experience the application and
benefits of the collaborative improvement and, as part of it, to experience the
relevance of evaluation and reflection on the process.

1.5
1.5.1

Research design
Methodology

Organizational science is an empirical-based science as it is concerned with
gaining knowledge and understanding about phenomena’s and actions in real, dayto-day life (Van Aken, 1994). Organizational science can also be classified as a
design-based science (Van Aken, 1994), as it tries to design and develop methods
and techniques to effectively intervene and change the current situation of reality.
In general, two classifications are possible in research on organizational science:
based on the characteristics of the outcome (product) and based on the
characteristics of the adopted approach (process). The former, product point-ofview, is defined according to the contribution to the scientific body of knowledge
respectively the contribution to the knowledge of a specified practical setting. This
distinction in the characteristics of the outcome is also made by Den Hartog and
Van Sluijs (1995), when they distinguish between empirical (fundamental,
scientific, academic) and applied (design, design-oriented, practical) research and
knowledge. The latter, process point-of-view, is based on the activities and/or
steps of the research itself. Van Strien (1986) makes a distinction between the
empirical cycle and the regulative cycle. The empirical cycle aims at developing
and/or building on the current body of literature through a cycle of observation,
induction, deduction, testing and evaluation. The regulative cycle is aimed
changing a practical situation through a cycle of problem statement, diagnosing,
planning, intervening and evaluation. Van Aken (1994) builds upon the regulative
cycle of Van Strien (1986) by incorporating the regulative cycle into a reflective
cycle. As a practitioner goes through the steps of the regulative cycle in order to
solve a practical problem, the researcher at the same time goes through the
reflective cycle. The basic idea behind the regulative/reflective cycle is in line
with the ideas of Lewin (1947a; 1947b); although he assumed that the practioner
and the researcher are the same person (Schuring, 1997).
Argyris & Schon (1996) discuss research methods which are in line with the
regulative/reflective cycle of Van Aken (1994). As Van Aken (1994), Argyris &
Schon (1996) discuss the limited transmissibility of theory between researcher and
practitioner. According to Argyris & Schon (1996: 43) the solution is to
collaborate with practitioners ‘to discover what the practitioners already
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know…and…to discover the hidden rationalities’. They advise, both explicit as
implicit, to conduct action research. Action research is a third way to research a
practical setting (Schuring, 2007). It is characterized by a highly explorative
character with a stronger emphasis on the practical problem rather than the
theoretical problem (Schuring, 2007).
The choice of the approach of research is depending on the phenomena one wants
to study and the conditions under which they are to be studied (Susman and
Evered, 1978). The decision to use action research as the research methodology
has been based on the following considerations. Firstly, the research problem is
explorative by nature. As noted in section 1.2.2 there is still a substantial lack of
empirically grounded contributions and theories on the concept of collaborative
improvement. Secondly, action research provides a rich insight and understanding
of the process of collaborative improvement. As noted in 1.3, it is a major
challenge for researchers to gain insight into and develop an understanding of the
organization and management of the process of collaborative improvement.
Through the participative character, the action researcher is not an independent
observer, but becomes a participant, and the process of improvement becomes the
subject of the research (Benbasat et al., 1987; Westbrook, 1995). The participation
with practitioners on important social and organizational issues provides a rich
insight which could not be gained by traditional research where members of the
system of object of the study (Whyte, 1991; Coughlan and Coghlan, 2002).
Thirdly, action research is applicable in a specific setting to describe an unfolding
series of actions over time in a given group. As noted in 1.3, collaborative
improvement is a highly evolutionary process that needs to be studied as such.
In general, action research is appropriate when (Coughlan and Coghlan, 2002;
Coghlan and Brannick, 2005):
•

the research question relates to describing an unfolding series of actions
over time in a given group, community or organization;

•

understanding as a member of a group how and why their action can
change or improve the working of some aspects of a system;

•

and, understanding the process of change or improvement in order to
learn from it.

1.5.1.1

Case study

As stated by Eden and Huxham (1996) the history and context must be taken as
critical to the interpretation of the likely range of validity and applicability of the
outcomes of the action research process. An important requirement for action
research is the concern to understand the specific context in which the outcomes
of the research are derived (Pettigrew, 1990; Eden and Huxham, 1996).
In order to create an insight and develop understanding on how to organize and
manage collaborative improvement processes, we need to understand and
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highlight the needs for and requirements of collaborative improvement. So, we
need to understand not only from a theoretical perspective, but also from a
practical point of view, the scope, goals, enablers and barriers of collaborative
improvement. Given the exploratory nature of this part of the research, a case
study methodology was selected (Yin, 1984).
The article of “Driving collaborative improvement processes” by Middel, Gieskes
and Fisscher (2005) presents the outcome of an in-depth case study which was
carried out at M-control and three suppliers. Interviews were conducted, using an
investigation framework, which was developed by the CO-IMPROVE consortium,
including a questionnaire and an analysis protocol. From the site of M-control,
interviews were conducted with the quality/purchasing manager and two
purchasers. Interviews to suppliers were conducted with people involved in the
relationship between M-control and the suppliers, such as sales representatives
and/or sales engineers. The results form the different interviews were analyzed,
interpreted and discussed between local researchers. A research document based
on the results of the case studies was compiled, highlighting the requirements of
the extended manufacturing enterprise in terms of improvement areas, processes
involved in collaboration, organizational and management mechanisms foreseen.
The results of the case study performed in the M-control extended manufacturing
enterprise were validated by conducting a second case study at Vernay Europe and
two of its suppliers. The reason for selecting Vernay Europe and two of its
suppliers as a validating case was that Vernay was also operating in the
automotive industry. The task of this case study was aimed at validating the user
requirements in order to “test” and generalize the results found in the M-control
case.
The case studies performed allowed the researchers to understand the need of and
requirements for collaborative improvement. By conducting both the case studies
a first understanding was created on why, to which purpose, how, which means,
and what is concerned with collaborative improvement.
1.5.1.2

Action Research and Action Learning

The case studies highlighted the why, how and what questions of collaborative
improvement, but in order to be able to manage and organize the process of
collaborative improvement more insight and knowledge is required in what is
actually happening in collaborative improvement processes. Approaches, methods
and techniques need to be used and applied that address the needs and concerns of,
on the one hand, applied action towards (collaborative) improvement and, on the
other, creating knowledge and in-depth understanding of the process. An approach
that addresses the two issues of taking action and creating knowledge and that is
particularly valuable for theory building is action research (Westbrook, 1995;
Coughlan and Coghlan, 2002).
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Chapter 4, the article “Action research in Collaborative Improvement” gives a
detailed description of the approach and the characteristics of action research and
the implementation and design of an action research model. Action research
contributes both to the practical concerns of people in an immediate problematic
situation and to the goals of science by joint collaboration within a mutually
acceptable ethical framework (Rapoport, 1970). According to Susman and Evered
(1978), as the action researcher is working with the client system and managing
the action research project, a third aim of action research rises, to develop the selfcompetencies of people facing problems. The client system also acts as a learning
group and evaluates and reflects on the outcomes of the action (Bushe and Shani,
1991; Coughlan and Coghlan, 2002).
Chapter 4 also explores and discusses the challenges and issues faced by
researcher conducting action research. Action researchis thought to be most
effective for technique development or theory building (Wood-Harper, 1985;
Westbrook 1995). As Eden and Huxham (1996) stated: Theory building, as a
result of action research, will be incremental, moving through a cycle of
developing theory to action to reflection to developing theory, from the particular
to the general in small steps (pp. 533). As the field of continuous improvement
and collaborative improvement is still an area in need of developing and validating
theory and management concepts (Boer and Gertsen, 2003), there is a clear
opportunity for the application of the theory-building potential of action research.
The fact that the application of action research is still limited within the field of
continuous improvement and collaborative improvement does not excuse action
research from other methodological requirements of other approaches. Or as stated
by Westbrook (1985): Action researchers must take pains to ensure, as far as
possible given the central role of intervention, that their research method is
rigorous and their results general (pp. 17). Chapter 4 will discuss the
methodological requirements in terms of relevance, insight, momentum,
subjectivity, rigour and validity (Westbrook, 1985) and how the authors dealt with
these requirements in this research.
The action research approach was adopted to facilitate and to stimulate the
development of a capability for improvement and learning process within the
EME. The action research approach was simultaneously applied with action
learning, which was to allow the researchers to interact with the EME as the
companies engage themselves in the process of learning in action. This research
engaged in significant work as it explored the experience of learning-in-action and
so an opportunity for action research (Coghlan et al., 2004). As stated by
Westbrook (1995) a main contribution of action research to learning, which is not
available to other methods, is that when participants involve themselves in change
experiments, they engage in non-trivial learning, and they think and reflect
seriously on what they are doing. The action research approach developed
explicitly the relational participation between the companies involved and the
researchers and the companies and it was guided by a reflexive concern for
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practical outcomes. Consequently, the action research approach extended and
deepened the cycle of learning that involved refining thinking, reviewing
assumptions, re-evaluating the methods that have been used, and checking
knowledge, or knowing-in-action (Schön, 1987), that shaped the action. Action
research used the results of the reflection, or reflection-in-action (see Schön,
1987), to plan and propose next steps or different actions within the project,
develop new lines of inquiry.
While researchers used an action research methodology to generate actionable
knowledge on collaborative improvement in the extended manufacturing
enterprise, managers and companies engaged, in parallel, explicitly in action
learning cycles. The combination of action learning and action research has been
fundamental to this research.
Action learning is a method of problem solving and learning to the development
of individuals, groups and organizations (Pedler, 1996). In action learning, the
starting point is the action and through implementation and reflection this
becomes learning-in-action (Pedler, 1996; Revans, 1998). Action learning
encourages critical reflection of action undertaken to generate understanding and
knowledge that will lead to plans further action. Action learning has six distinct
interactive components, namely a problem, the group, the questioning and
reflective process, the commitment to taken action, the commitment to learning
and the facilitator (Marquardt, 1999). A detailed description of the six components
and the application of the components underpinning the CoI projects are given in
the article “The Application of action learning and action research in
Collaborative Improvement within the Extended Manufacturing Enterprise, see
Chapter 5.
The interrelationships between the components of action learning are depicted in
Figure 2.
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Figure 2: Inter-relationships among components of action learning (adopted and developed
form Marquardt, 1999)

The action learning approach was put in place over a period of 18 months through
a cycle of 15 workshops. These workshops were organized on a monthly basis.
The workshops were aimed at engaging companies in collaborative improvement
activities and facilitating and supporting a structured questioning and reflective
process. The workshops were scheduled according to a fixed format of the agenda.
Within the agenda slots were scheduled for the research project, collaborative
improvement projects and incentives. These slots had the objective of stimulating
and triggering discussion and action to identify and to select collaborative
improvement projects, to learn from experiences of others within the project, to
link the meetings in order to keep momentum in the collaborative improvement
projects, and to synthesize learning.
Each company network meeting was preceded and followed by a local researcher
meeting. The purpose of these meetings was to
•

Gather, document and make sense of data with respect to each research
area with respect to their respective company learning network for the
duration of the action learning process

•

Review the feedback generated from assessments of practice and
performance in each company learning network.
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•

Develop and outline the process being used to set and to communicate
objectives for the change project to management in the network partners
and to consider the degree of conditionality in their buy-in.

•

Develop and outline the plan for transitional steps from stage to stage so as
to minimize possible deterioration of company performance, company
motivation and quality of research data.

•

Resolve issues that might arise

•

Develop a position paper on the development, application process,
usefulness and usability of the business and technical models and the action
learning approach in each company learning network.

Data were gathered through:
•

Instrumentation (documentation from assignments)

•

Minutes and notes of company network meetings

•

Minutes and notes of researcher meetings

•

Researcher journaling (This refers to the personal notes of researchers
who kept a record of their own observations and reflections, thoughts and
feelings and personal learning through the process).

The data gathered, documented and reflected on by the researchers were fed to the
various company teams who kept an overall watching brief of the progress of their
area of responsibility.
Clearly, both action research and action learning are cyclic and are about learning
from experience. Both action research and action learning involve action and
reflection on that action (Dick, 1997), which is intended to change and improve
practices.
1.5.2

Research base

This section reports on the companies involved in this research. The names of the
companies are anonymous.
1.5.2.1

M-control BV (NL)

M-control BV is an independent subsidiary of the USA-based parent company.
M-control employs 425 staff with a turnover in 1999 of 100 million Euros. The
turnover has tripled in 3 years. M-control is specialized in ‘Motion Control’
systems for the different markets of:
•
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automotive: electro-hydraulic actuant systems for operating soft tops or
retractable hard tops on convertible cars as well as opening/closing car
trunks,

•

truck: hydraulic and electro-hydraulic cab tilt systems, cylinders for
auxiliary steering systems and cylinders for boggle lift systems,

•

marine: hydraulic and electro-hydraulic steering systems for pleasure
boats, trim/tilt units for outboards, electro-hydraulic operating systems
for hatches and masts,

•

medical: systems for hydraulic height adjustment of beds, stretchers and
tables, electro-hydraulic systems for adjustment of scanner tables,

•

agriculture market: cylinders and valve blocks for reversible ploughs,
hydraulic non-stop systems and cylinders for adjusting mobile spray and
sprinkler systems.

M-control sees itself in a niche market, dominantly automotive and truck. Within
Europe there are only 2 main players in both markets, of which M-control is one.
On a global scale there are a few more players. The competition is known, heavy
and mainly on price. M-control observes a shift towards a commodity market. In
this new market the order-winning criterion is price, whereas quality and
technology are qualifiers. For a company in the automotive industry it is a main
challenge to constantly monitor the cost-structure in order to remain profitable.
This is a result of the price pressure from the original equipment manufacturers,
the increase in price of raw materials and contracts on long-term delivery
schedules.
M-control has as a strategic objective to product zero-defect products against the
lowest total cost of world-class suppliers to satisfy M-control requirements on
quality, cost and delivery. To realize this strategic objective M-control selects
suppliers that: (1) apply for continuous improvement; (2) are able to realize early
supplier involvement starting from the first conceptual phase to guarantee a
maximum use of the supplier’s knowledge, which increases efficiency and reduces
time to market and cost; (3) that comply with world class standards. The supplier
base of M-control is international, ranging from small local companies to more
world-level players, and continuous improvement and continuous cost reduction
are an integrated part of M-control’s policy. Continuous benchmarking is used to
compare suppliers against the best in class. Cost analyses with suppliers are based
on open book calculations in order to achieve targets. M-control aims for close cooperation and long-term agreements with a limited number of suppliers.
1.5.2.2

Suppliers

The suppliers selected by M-control to be involved in the research project
represent different types of relationships with M-control. The relationship is
assumed to be determined by both structural characteristics of the company, such
as size, location, competence, dependence of each other, and the object of the
interaction that could be the supply of finished parts or just the outsourcing of
some activities.
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1.5.2.2.1

Plastic BV

Plastic has approximately 200 employees. Plastic is specialized in the design and
production of automotive, medical, pharmaceutical plastic precision parts and
assembled products. Plastic supplies M-control with plastic moulding products
(i.e. insert). There is a close relationship between the companies. Plastic is familiar
with the processes of M-control, requirements and wishes with regard to products.
The relationship includes some elements of early supplier involvement. The
trigger for collaborative improvement activities is balanced between the two
companies, and organized through improvement projects. During collaborative
improvement activities an extensive face-to-face contact between different people
and different functions is used for exchanging and sharing information. This
company was selected because of its intensive collaboration with M-control over a
number of years.
1.5.2.2.2

FIME

FIME is a small/medium-sized company, which is specialized in the production
and delivery of fine mechanical parts for the high-tech industry. Its products are
supplied to customers in the automotive, agriculture, optical, medical and
measurement/ control industry. The company has 55 employees and has a
subsidiary, FIME Sro, in Slovakia, with 35 employees, supplying the Dutch
company. FIME supplies M-control with parts for the pump for opening the roof
and tilting the cabin of a truck (i.e. rotor). The relationship resembles that of a
traditional supplier-customer relationship, where problems in production are the
inducement to start an improvement project. Faults and problems trigger the need
for improvement and therefore continuous improvement is much more reactive
than pro-active. This company was selected to be involved in the research project
because of its long-term relationship with M-control and its collaboration on
improvement projects. The intention of both the companies is to increase
collaboration and work towards early supplier involvement.
1.5.2.2.3

Tube GmbH

Tube is a medium-sized company that is specialized in the production and
development of cylinder-tubes for the automotive industry. The company has 160
employees, achieving a turnover of 22 million EURO in 2000. The relationship
between Tube and M-control is fairly young and therefore chosen by M-control to
be included in this research project. M-control has started to be supplied by Tube
because the company is able to handle the entire process from buying the raw
material to delivery of cylinder-tubes, regarding the fact that M-control buys the
raw material for the current supplier. In this way M-control hands over the
purchasing activity, which allows M-control to focus on its own core-activities.
Further, Tube is seen as a real “automotive supplier” on A-level, which is an
important aspect since the automotive industry is known for its specific
characteristics. Since the relationship is young, currently there is no track record
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of collaborative improvement activities between the companies. Both, however,
are very interested in long term, structural collaborative improvement.

1.6

Synopsis

This thesis is structured as a combination of a collection of published articles, each
representing a chapter of this thesis, and a specific chapter on the empirical basis,
highlighting the process, progress and outcomes of the different collaborative
improvement projects within the inter-organizational setting.
The synopsis highlights the overall structure of the thesis. In doing so, a short
summary of the content of each of the chapters will be given and for chapter 2, 4,
5 and 6 the outcomes will be highlighted. These chapters are based on scientific
publications.
Chapter 2: Driving collaborative improvement processes
This chapter describes the results of an explorative study in the field of
collaborative improvement. In order to implement collaborative improvement it is
vital to understand and highlight the needs and requirements of the companies
involved on how to organize, manage and support collaborative improvement
projects.
The chapter proposes based on a literature study on supply networks and
continuous improvement a preliminary theory related to the topic and scope of
collaborative improvement. An in-depth case-study was conducted to identify the
areas of application and the requirements in terms of enablers and disenablers for
implementing and sustaining collaborative improvement. Finally, the chapter
proposes a model, which distinguishes three logical levels of collaborative
operations, collaborative improvement and collaborative capability building, on
how to foster and sustain for collaborative improvement.
Chapter 3: Collaborative improvement in the Dutch EME
This chapter provides a description of the process of collaborative improvement
between the Dutch companies. The chapter starts with an introduction of the
overall process of collaborative improvement, explaining how the process started,
how it progressed over time, what changes were made and what results were
achieved. Further, the process and progress with regard to collaborative
improvement in the different dyads is presented, which accounts for what has
happened in the dyadic relationship over a period of 1 ½ years. Each paragraph
presents the history of the relationship, an explanation of the different
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collaborative improvement projects, and the results of the assessments with regard
to operational integration and collaborative improvement maturity.
Chapter 4: Action research in collaborative improvement
This chapter describes the main methodology applied in this research. The chapter
discusses the approach and the characteristics of action research. Furthermore, the
chapter describes the implementation and design of an action research model and
explores and discusses the challenges and issues faced by researchers conducting
action research. Specific attention will be paid the methodological requirements of
relevance, insight, momentum, subjectivity, rigour and validity. The chapter
describes the implementation and design of an action research model. Finally, it
discusses the generation of theory through action research and concludes that
action research is relevant and valid in research on continuous improvement and
collaborative improvement.
The outcomes of the application and adoption of the action research approach
were (1) more insight and understanding of the process of inter-organizational
improvement and collaboration, (2) more insight and understanding on interorganizational learning, (3) gaining knowledge with regard to the management
and organization of collaborative improvement processes, (4) development of
theory on inter-organizational action research.
Chapter 5: The application of action learning and action research in
collaborative improvement within the extended manufacturing enterprise
The chapter describes the application of action learning and action research within
the research context. The action research approach was simultaneously applied
with action learning, which enabled the researcher to interact with the companies
as they engaged themselves in process of collaborative improvement and learning.
Action learning is a method for problem solving and learning to the development
of individuals, groups and companies and enables them to tackle the difficulties of
inter-organizational improvement and learning. A discussion and reflection on the
process of action learning and action research will be given to contribute to the
design and implementation of future action learning and action research projects
in inter-organizational settings.
Through its enactment as an integrated set of actions, action learning has provided
a useful method for and contributed to the development of learning as part of the
collaborative improvement process. The application of action learning and action
research has been efficient and effective for both companies as researchers.
Companies experienced the relevance of reflecting and evaluating, whereas the
researchers gained insight and developed an understanding of the process of
collaborative improvement.

28

Chapter 6: Continuous improvement and collaborative improvement: similarities
and differences
This chapter investigates the similarities and differences between key components
of continuous and collaborative improvement by assessing what is specific for
continuous improvement, what for collaborative improvement, and where the two
areas of application meet and overlap. As such it builds upon the preliminary
theory proposed in chapter 2 and evaluates the empirical findings in view of
existing theories on continuous improvement.
There are a lot of similarities but also some differences between continuous
improvement and collaborative improvement. Improvement, whether it takes place
within an organization or is undertaken jointly by different organizations, is a
human activity first of all. In that sense there are no differences between
continuous improvement and collaborative improvement. The differences we
found are all related to differences in setting. Continuous improvement takes place
within a hierarchy, collaborative improvement in ‘the marketplace’.
Chapter 7: Challenges in managing and organizing collaborative improvement
This chapter analysis and identifies the factors that influenced and contributed to
the development of collaborative improvement in each of the three separate dyads.
Based on the description provided in chapter 3 and the outcomes of chapter 6, the
factors that did play a role in the collaborative improvement projects and the
collaborative relationship are provided. In the final section, ten challenges are
formulated that managers faced and dealt with in organizing and managing the
process of collaborative improvement in an inter-organizational setting.
In the final chapter (chapter 8) of this thesis concluding remarks are made, a
methodological reflection is provided and some suggestions for future research are
given.
Chapter 2, 4, 5 and 6 are based on articles published in international scientific
journals. Therefore, they can in principle be read independently of each other.
This induces some duplication, but increases readability.
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Abstract. Continuous Improvement is a consolidated concept in theory and
practice, mainly in the context of stand-alone companies. However, the battlefield
of competition is increasingly moving from the level of individual firms to that of
organisational settings based on loose company boundaries and collaborative
relations among different units, such as the Extended Manufacturing Enterprises
(EMEs). The concept of continuous improvement has hardly been applied in interorganisational settings. The purpose of this paper is to propose preliminary theory
on Collaborative Improvement (CoI), i.e. continuous improvement at the EME
level. Based on a literature study on supply networks and continuous
improvement, evidence from an in-depth case study of a large Dutch system
integrator in the automotive industry and three of its suppliers, a model of CoI is
proposed, explaining how collaborative improvement takes place within the EME
context.
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2.1

Introduction

The battlefield of competition is moving from the level of the individual
enterprises to that of Extended Manufacturing Enterprises (EME). In recent years,
organizations had to cope with, amongst others, rapidly changing market
demands, intensified international competition, rapidly changing technology
developments and changing governmental restrictions (Porter, 1990; Hamel and
Prahalad, 1989; Kanter, 1994). In order to cope with these changes and stay
competitive an organization has to change/improve its performance continuously
(Douma, 1997). Continuous Improvement (CI) is a consolidated concept in
managerial theory and practice and is considered vital in today’s business
environments, but is mainly dealt with in the context of stand-alone companies. As
firms are forced to re-examine, at a strategic level, the way they do business in
order to add value and reduce costs it becomes clear that the individual firm is an
insufficient entity for identifying improvements (Harland et al., 1999). Therefore
CI must be applied and used in inter-organizational settings. However there is still
a substantial lack of empirically grounded contributions to the concept and
implementation of CI in an inter-organizational context. EMEs can hardly rely on
traditional mechanisms supporting continuous improvement within firms, due to
functional, geographical and time related barriers. That is why, EMEs need new
approaches and tools to enable and enhance the business performance and
collaboration between the partners involved.
This paper presents the results of an in-depth case study into the areas where
continuous improvement in an EME context is and could be applied and the
requirements of companies in terms of organizational, managerial and
technological mechanisms to support and foster collaborative improvement. The
case-study results were used to develop a model for the implementation of
Collaborative Improvement (CoI). The in-depth case study and the development
of a model are part of a three years EU-research project (Collaborative
Improvement Tool for the Extended Manufacturing Enterprise, G1RD – CT2000 –
00299), a collaboration between different academic and industrial partners. The
overall purpose of the CO-IMPROVE project is to develop a tool for the
implementation and support of CoI within the EME. In doing so, requirements of
the companies with regard to the collaborative continuous improvement process
should be identified and understood to design and model the collaborative
improvement processes between the companies within the EME.
This paper is structured as follows. First, we will discuss the research background
of this project, which presents a review of the literature in the fields of supply
networks and continuous improvement related to the topic and scope described in
this paper. Further we put a definition to the term Collaborative Improvement.
Second, we discuss the research problem and the research questions and explain
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the research methodology. Next, we describe the in-depth case study in a Dutch
EME and discuss its results in terms of requirements with regard to the
implementation and sustainment of collaborative improvement in the Dutch EME.
Based on the evidence of the case study a model of Collaborative Improvement is
proposed of how to support and foster collaborative improvement activities within
the EME. Finally, the last section reflects on and discusses the relevance of the
research and highlights challenges for future research.

2.2

2.2.1

Extended Manufacturing Enterprises and the
collaborative improvement concept
Extended Manufacturing Enterprise

Interfirm relationships have become increasingly fashionable during the last
decades. Theories about networks of firms have developed since the early eighties.
The idea is that the firm needs to look outside its boundaries to find all the
resources and competencies needed to produce its products or deliver its services.
The result is a restructuring of roles, responsibilities and organizational structures
to align interfirm relationships with the market demands (Rich and Hines, 1997).
These relationships are fuelled, according to Douma (1997), by a number of global
developments: internationalization of markets, increasing complexity of
technologies and increasing speed with which innovations take place. The need for
developing these kind of relationships is widely discussed in the literature. A
major stream is based on the transaction cost theory (Coase, 1937; Williamson,
1983; Dyer, 1997), which considers collaboration as the form of relationship that
minimizes the total cost of the transaction.
The basic mechanism that characterizes network relations is collaboration.
Collaboration between companies consists of working together, over an extended
period of time, for the benefit of both (Ring and Van de Ven, 1992). Smith et al.
(1991) define collaboration as a form of horizontal integration where companies
operating in similar or related activities establish joint agreements for technology
and information exchange. According to Spekman et al. (1998) collaboration is
the last step of a transition from open-market negotiation to joint agreement
relations. They see the relationships evolve from open-market negotiation, through
co-operation, co-ordination, to collaboration, which is characterized by supply
chain integration, joint planning and technology sharing among partners.
Collaboration brings about the idea of interdependence between actors, shared
goals and vision, information and technology exchange, joint work and activities
(Lamming, 1993; Mohr and Spekman, 1994). All these ideas are combined in
enterprises, which extend each other in knowledge and capacities, leading to the
concept of Extended Manufacturing Enterprises (Busby and Fan, 1993; Stock,
2000). An EME is a collection of strategically aligned dyadic relationships and the
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inter-dependencies between the dyads (see Figure 3). The firms within the EME
combine their activities, knowledge and capabilities on a structural, durable and
joint basis in order to maximize the benefits for the involved companies. This
means that they build channels between themselves through which information
and knowledge can be exchanged, which allow the companies within the EME to
act rapidly and effectively on
changes within the market.
Within this structural, durable
Supplier B
and
joint
relationship,
improvement and changes
Supplier A
Supplier C
emerge to increase the overall
performance and create a
competitive advantage. The
overall performance of the
EME is the result of the
interaction between and the
integration of inter-company
System
processes and therefore the
Integrator
improvement of performance
should involve the generation,
implementation and evaluation
Figure 3: Concept of the EME
of improvement activities on
intra-company level as well as
the inter-company level (Cagliano, 2000). Therefore the concept of continuous
improvement should be applied to inter-company processes, transferring and
extending the mechanisms, tools, practices and values of CI within the stand-alone
company to the level of the EME.
2.2.2

Continuous Improvement and Collaborative Improvement

Organizational change and especially improvements get much attention in the
literature as well as in practice. Often in the literature, a distinction is made
between major (radical) and minor (incremental) changes. Incremental
improvement is a well-known concept and is widely discussed at the level of
single firms by the literature on CI (Imai, 1986; Bessant and Caffyn, 1997; Boer et
al., 2000). The concept of Continuous Improvement (CI) was developed as a new
field in Operations and Innovation Management in relation to the Japanese
practices of Kaizen. Many authors have contributed to literature of CI (Imai, 1986;
Deming, 1986; Bessant and Caffyn, 1997; Boer et al. 2000).
CI is defined as “the planned, organized and systematic process of ongoing,
incremental and company-wide change of existing practices aimed at improving
company performance” (Boer et al., 2000: 1). The problem with CI is that such a,
at first sight very simple and attractive concept appears to be difficult to design,
implement and develop successfully. “Despite its attractions, evidence suggests
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that CI often fails, or fails to take root in organizations which try to implement it.
Arguably this is a problem of design and management of CI systems” (Bessant,
1998). However, evidence provided by the (Euro)CINet has shown that among the
major benefits of CI are increased business performance and ‘people performance’
(Boer et al., 2000).
But a strong limitation of the literature of CI is the unit of analysis, namely the
single company. As competition is moving to the level of EME, continuous
improvement cannot be confined anymore to the intra-company level. However,
there is still a substantial lack of empirically grounded contributions and theories
on the concept of CI in an inter-organizational setting. CI can hardly be applied in
inter-organizational settings due to functional, geographical and time related
barriers, and, therefore, need to be transferred and extended to the level of
collaborative continuous improvement, leading to the concept of collaborative
improvement. This is the specific focus of this paper.
In this paper Collaborative Improvement (CoI) is defined as “a purposeful intercompany interactive process that focuses on continuous incremental innovation
aimed at enhancing the EME overall performance”. It is simultaneously concerned
with bringing about change in the EMEs, developing EMEs capabilities, and
generating actionable knowledge. Finally, it is an evolving systematic change
process that is undertaken in a spirit of collaboration and learning.
Based on the definition for CoI, this paper will discuss the development of a
model to support the analysis and redesign of how collaborative improvement is
fostered and sustained within the EME.

2.3

Research problem and methodology

In order to implement collaborative improvement it is of vital importance to
understand and highlight the needs and requirements of EMEs on how to organize,
manage and support collaborative improvement activities. Therefore, we need
empirical evidence to understand the needs and requirements with regard to
organizational, managerial and technological tools. On the basis of the identified
user requirements in a Dutch EME we will propose a preliminary Business Model
of collaborative improvement, explaining how collaborative improvement can be
sustained and supported in an EME context.
The research problem thus is:
What requirements can be identified for an EME to implement, support and
sustain collaborative improvement activities within the EME?
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The following research questions are formulated:
1.

Which user requirements of an EME, in terms of organizational and
managerial functionalities and mechanisms aimed at supporting the
collaborative improvement process, can be identified?

2.

Which barriers hamper the implementation and sustainability of
collaborative improvement?

3.

How can collaborative improvement in an EME context be modeled?

Empirical research was carried out to understand and highlight the need for
collaborative improvement of the EME. The basis of the investigation of the user
requirements is the current situation of collaboration within the EME.
Given the exploratory nature of this research, a case study methodology (Yin,
1984) was selected. An in-depth case study was carried out in a Dutch EME,
consisting of the network of the system integrator M-control BV and three of their
suppliers. Interviews were conducted using an Investigation Framework, which
was developed by the CO-IMPROVE consortium, including a questionnaire and
an analysis protocol. The first main area addressed by the interviews analyzed
general information about the system integrator, the selected suppliers of the
system integrator, the scope and goal of collaboration and primary processes
between the firms within the EME. The second area explored the general
overview of the collaborative improvement and seeks for specific and concrete
examples of collaborative improvement activities performed in the past. The last
area addressed the user requirements in terms of managerial and organizational
needs and user requirements in terms of software support. The interviews with the
system integrator were performed with employees from different functions,
namely procurement, quality, production and logistics. Subsequently each supplier
was interviewed at his own site, to catch his own opinion on the relationship with
the system integrator. From the suppliers’ site, interviews were performed with
people from sales and engineering. The focus of the analysis was the relationship
between the companies, trying to understand its evolution over time and the
attempts to collaborate for improving the performance of the EME as a whole. The
results of the in-depth case study were fed back to the EME in a joint workshop in
order to consolidate the findings.

2.4

The case study of the EME M-control BV (NL)

This section reports on the in-depth case study of how (collaborative)
improvement currently takes place and how it could/should be organized within
the EME. First the system integrator is introduced, followed by its suppliers that
were included in the case study. The focus is on the relationship between the
companies within the EME, their current collaborative practices, needs and areas
of improvement.
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2.4.1

M-control (NL)

M-control BV is an independent subsidiary of the USA-based parent company.
M-control employs 425 staff with a turnover in 1999 of 100 million Euros. The
turnover has tripled in 3 years. M-control is specialized in ‘Motion Control’
systems for the different markets of:
•

automotive: electro-hydraulic actuant systems for operating soft tops or
retractable hard tops on convertible cars as well as opening/closing car
trunks,

•

truck: hydraulic and electro-hydraulic cab tilt systems, cylinders for
auxiliary steering systems and cylinders for boggle lift systems,

•

marine: hydraulic and electro-hydraulic steering systems for pleasure
boats, trim/tilt units for outboards, electro-hydraulic operating systems
for hatches and masts,

•

medical: systems for hydraulic height adjustment of beds, stretchers and
tables, electro-hydraulic systems for adjustment of scanner tables,

•

agriculture market: cylinders and valve blocks for reversible ploughs,
hydraulic non-stop systems and cylinders for adjusting mobile spray and
sprinkler systems.

M-control sees itself in a niche market, dominantly automotive and truck. Within
Europe there are only 2 main players in both markets, of which M-control is one.
On a global scale there are a few more players. The competition is known, heavy
and mainly on price. M-control observes a shift towards a commodity market. In
this new market the order-winning criterion is price, whereas quality and
technology are qualifiers. For a company in the automotive industry it is a main
challenge to constantly monitor the cost-structure in order to remain profitable.
This is a result of the price pressure from the OEMs, the increase in price of raw
materials and contracts on long-term delivery schedules.
M-control has as a strategic objective to product zero-defect products against the
lowest total cost of world-class suppliers to satisfy M-control requirements on
quality, cost and delivery. To realize this strategic objective M-control selects
suppliers that: (1) apply for continuous improvement; (2) are able to realize early
supplier involvement (ESI) starting from the first conceptual phase to guarantee a
maximum use of the supplier’s knowledge, which increases efficiency and reduces
time to market and cost; (3) that comply with world class standards. The supplier
base of PPE is international, ranging from small local companies to more worldlevel players, and continuous improvement and continuous cost reduction are an
integrated part of M-control’s policy. Continuous benchmarking is used to
compare suppliers against the best in class. Cost analyses with suppliers are based
on open book calculations in order to achieve targets. M-control aims for close cooperation and long-term agreements with a limited number of suppliers.
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2.4.2

Suppliers

The suppliers selected by M-control to be involved in the research project
represent different types of relationships with M-control. The relationship is
assumed to be determined by both structural characteristics of the company, such
as size, location, competence, dependence of each other, and the object of the
interaction that could be the supply of finished parts or just the outsourcing of
some activities. Figure 4 gives an overview of the M-control EME.
2.4.2.1

Plastic BV

Plastic BV has approximately
200 employees. Plastic is
FIME
specialized in the design and
production of automotive,
Tube
Plastic
medical,
pharmaceutical
plastic precision parts and
assembled products. Plastic
supplies
M-control
with
plastic moulding products (i.e.
insert). There is a close
relationship
between
the
companies. Plastic is familiar
M-control
with the processes of Mcontrol, requirements and
wishes
with
regard
to
products. The relationship
Figure 4: M-control EME
includes some elements of
early supplier involvement.
The trigger for CoI activities is balanced between the two companies, and
organized through improvement projects. During CoI activities an extensive faceto-face contact between different people and different functions is used for
exchanging and sharing information. This company was selected because of its
intensive collaboration with M-control over a number of years.
2.4.2.2

FIME

FIME is a small/medium-sized company, which is specialized in the production
and delivery of fine mechanical parts for the high-tech industry. Its products are
supplied to customers in the automotive, agriculture, optical, medical and
measurement/ control industry. The company has 55 employees and has a
subsidiary, FIME Sro, in Slovakia, with 35 employees, supplying the Dutch
company. FIME supplies M-control with parts for the pump for opening the roof
and tilting the cabin of a truck (i.e. rotor). The relationship resembles that of a
traditional supplier-customer relationship, where problems in production are the
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inducement to start an improvement project. Faults and problems trigger the need
for improvement and therefore CI is much more reactive than pro-active. This
company was selected to be involved in the research project because of its longterm relationship with M-control and its collaboration on improvement projects.
The intention of both the companies is to increase collaboration and work towards
early supplier involvement.
2.4.2.3

Tube GmbH

Tube is a medium-sized company that is specialized in the production and
development of cylinder-tubes for the automotive industry. The company has 160
employees, achieving a turnover of 22 million EURO in 2000. The relationship
between Tube and M-control is fairly young and therefore chosen by M-control to
be included in this research project. M-control has started to be supplied by Tube
because the company is able to handle the entire process from buying the raw
material to delivery of cylinder-tubes, regarding the fact that M-control buys the
raw material for the current supplier. In this way M-control hands over the
purchasing activity, which allows M-control to focus on its own core-activities.
Further, Tube is seen as a real “automotive supplier” on A-level, which is an
important aspect since the automotive industry is known for its specific
characteristics. Since the relationship is young, currently there is no track record
of CoI activities between the companies. Both, however, are very interested in
long term, structural CoI.

2.5

The requirements and areas of application for
Collaborative Improvement

The case study within the M-control EME was performed to understand and
highlight the areas of application of collaborative improvement and the
requirements of the companies with regard to organizational and technological
functionalities and mechanisms of collaborative improvement. The results of the
investigation are discussed in the following subsections.
2.5.1

Areas of application

The areas of implementation of CoI are on the level of “collaborative operations”,
that is, day-to-day business at inter-company level in which improvement needs
emerge. As far as collaborative operations are considered, the following
investigation of user requirements were identified:
•

goal sharing and mutual understanding,

•

order management,

•

quality management,
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•

manufacturing,

•

change order management.

These five areas of implementation of CoI highlight two different levels of
opportunities for CoI. The fist level concerns collaboration on an operational
level, where performance is measured in terms of time, quality and cost according
to the assessment of M-control of its suppliers. The building blocks of
collaborative operations are the work practices, i.e., the set of tools, techniques
and organizational/managerial arrangements used to perform the day-by-day
work. The second level refers to a number of processes (mutual knowledge and
goal sharing) that are concerned with relationship management. The processes of
relationship management are strategic, long-term activities oriented at the
development and management of inter-company relations that support operational
practices. The case study highlighted and stressed the need of suppliers to be
involved in a very early stage in the NPD process of M-control, the so-called early
supplier involvement (ESI).
The interdependency between the five identified areas is shown in figure 5.
Mutual knowledge/goal sharing

Manufacturing

Quality

Order Management
M

Material flow

t

Change order
Management

Information
flow

Figure 5: The five improvement areas of collaborative operations

First, order management refers to the fulfillment of orders that are performed
across the boundaries of the companies within the EME. The improvement of
performance in this area requires the integration of all activities needed to fulfill
the orders and collaboration through a rich and timely information exchange on
order status, demand forecast and administrative issues. For example, FIME can
access all the information needed for the fulfillment of an order. However,
information exchange still depends heavily on face-to-face contact and FIME
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asking for the information. Tools and mechanisms supporting a more formal and
structured way of exchanging information in the area of order management can
give great advantage to the companies within the EME.
The second area for Collaborative Improvement is quality management.
Requirements towards quality within the automotive industry are nowadays
extremely high, not only with regard to the product and process, but the entire
organization and supply chain are nowadays big issues within quality
management. Therefore, the whole scope of methods, tools and techniques will be
referred to in this area. An example of the use of different methods and techniques
within quality management can be found in the relationship between M-control
and FIME. It was revealed that during assembly an inner circle of a rotor became
eccentric. To solve this problem a project team was installed that searched for the
cause of the problem. The team worked according to a problem solving technique:
causes were clustered, solutions were identified and clustered and people started
working on the most important problems.
Third, the opportunities to use CoI in the manufacturing process refer to the
possibility of improving products and processes, both for cost reduction and
quality improvement. An example of product improvement and cost reduction can
be found in the case of M-control and Plastic. This company redesigned a
gearwheel in order to reduce parts, costs and assembly time, simultaneously. The
final design and final product did meet requirements and functionalities and still
was cheaper compared to the former gearwheel. M-control was able to lower the
cost while enhancing the required quality.
The final area that can provide opportunities for CoI is change order management.
A timely exchange of relevant information on design changes and related order
updates could greatly improve the effectiveness and efficiency of operations,
especially when changes concern a complex supply network.
2.5.2

Enablers and Disenablers for Collaborative Improvement

Based on the case study requirements the needs of the companies within the EME
toward Collaborative Improvement were identified. First, we discuss some general
enabling factors for Collaborative Improvement. Second, we discuss the
organizational, managerial and technological needs of the companies, and this
section ends with some barriers to implementation of Collaborative Improvement
activities within the EME.
2.5.2.1

Enablers for successful Collaborative Improvement

Enabling factors for successful CoI on an EME-level were identified as:
1.

Goal sharing along the supply chain. This factor is required in order to
allow actual collaboration and to finalize efforts to effective results, with
benefits perceived by all the actors. Potential improvements don’t take
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place because of misalignment of objectives and priorities between
customer and supplier.
2.

Trust and long-term perspectives. Although the CO-IMPROVE project is
deliberately focused on EMEs that pursue prosperity through
collaboration, consensus and synergy, at the end of the day there is
always partner interest in terms of burdens and goods that have to be
shared and agreed upon. The business model needs to consider how this
political process happens. Trust and long-term perspectives play an
important role in this process. The contemporary agreements may not be
balanced with respect to short term benefits for the partners, but for the
long term they should be.

3.

Organizational improvement and ICT support. The third consideration,
derived from the analysis of the results of the interviews, is that both
organizational improvement and ICT support are needed. The former is
required to enable the exploitation of the improvement potential hidden
inside collaborative relationships, while the latter both increases this
potential and enables activities that otherwise would be very difficult,
such as distance interaction and knowledge management.

4.

Openness. Not only openness in sharing information to the suppliers is
required, but also readiness to discuss problems and faults with each
other in order to generate greater benefits for the entire EME. Although
the openness is restricted by characteristics of the automotive market the
EME is in, it is still essential for the collaborative improvement process.

2.5.2.2

Disenablers to Implementation

Companies must be aware of these barriers, since they will affect the
implementation and sustainment of collaborative improvement processes. The
barriers identified mainly concern the relation between the companies, e.g. culture,
lack of trust or different interest and politics. Also, some barriers are related to
network specific characteristics and lack of resources:
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•

Diffusion of techniques that are used and applied: M-control uses quality
and logistics techniques and methods (8-D technique and Failure Mode
and Effect Analysis), which are not used and applied by its supplier(s),
and also the other way around,

•

Short-term orientation instead of a long-term optimization,

•

Mental map of companies: The legacy of old attitudes in companies,
where people can have problems in understanding why they should
collaborate with companies,

•

In-depth knowledge of processes and organization on the part of the
supplier,

•

Lack of trust: There is a limited level of openness within the automotive
industry and therefore companies are not willing to share much
information with suppliers, partners and customers,

•

Different interests and politics on the side of the suppliers: Different
suppliers within the supply chain have different interests, and as such will
focus on different issues,

•

Communication: Problems of suppliers are not always reported fully and
therefore additional meetings are necessary to find the causes of the
problem. Or the problems are just reported and documented and nothing
is done,

•

Certification: Due to very strict quality requirements, which are
characteristic of the automotive industry, there is a need for certification
of product, process and the company. This can limit the possible changes
in product and process, and therefore Collaborative Improvement,

•

Lack of knowledge: Collaborative Improvement can be hindered by
personal turnover which can have consequences for the alignment within
projects. New people may have a lack of knowledge and are not familiar
with the way of working,

•

Lack of priorities: Problem-solving projects are based on solving the
main problems, leaving several smaller problems/issues unsolved. Once
the main problem is solved it is back to usual business

The findings from the case study indicate that improvement activities frequently
have the character of (ad-hove problem driven) improvement projects, rather than
that of collaborative, structural and pro-active improvement processes. The
activities are centered around product and process problems and are driven by the
supplier-assessment of M-control with regard to issues involving quality, cost and
delivery. In this way the project to start with improvement lies with M-control. In
general it can be observed that the improvement activities merely develop on the
dyadic relationships between M-control and individual supplier, trying to improve
performance on quality, cost and delivery of the two companies on the dyad.
Improvement activities are not yet developed on an EME/collaborative level.
Although the need for this kind of collaborative improvement relationship is
recognized by the companies and actively striven for, the relationship has not yet
matured to this level.
A workshop was organized to discuss the results of the requirements with Mcontrol and its suppliers. Also other interested companies were invited to this
workshop in order to “check” the requirements and disseminate findings. This
workshop teased out different opinions and definitions surrounding collaborative
improvement. By comparing the M-control EME’s experiences with those of other
companies it was possible to further mitigate subjectivity of the research and add
to the generalisability of the findings.
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The Dutch results were also presented within a CO-IMPROVE consortium
meeting and compared to the Danish and Italian EME results.

2.6

Collaborative improvement model

The development of the business model for CoI has started with the definition of
collaborative improvement, as an inter-company process aimed at improving the
EME performance. Through the enhancement of practices used for managing
inter-company processes, the collaborative work practices are improved and the
relationship between the partners is strengthened. Collaborative operations
become more effective, thus improving the performance of the EME as a whole.
At the same time, by performing collaborative improvement activities, the EME
creates capabilities based on existing behaviors, thus providing competitive
advantage to the EME. These capabilities in turn can enhance the evolution of
collaborative improvement. This results in a continuous improvement of
capabilities of the individual firms within the EME and the parent EME itself.
In summary, there are three logical levels that can be distinguished (see Figure 6):
1.

Collaborative operations;

2.

Collaborative improvement processes, and;

3.

Collaborative capability building.

This research has emphasized the collaborative improvement process level and its
mutual relationship with the two other levels.
Collaborative capability building

Change in improvement practices

Collaborative
process

Change in operational practices

improvement

Collaborative operations

Improved operational performance

Figure 6: Framework of collaborative improvement

On the lowest level, collaborative operations (i.e. manufacturing, quality
management, order cycle management and change order management), identified
and discussed in a previous section of this paper define the processes concerned
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with the collaborative operations and performance in terms of quality, time,
flexibility and cost at the EME level. At the middle level, the activities within the
collaborative improvement process are:
•

goal sharing and alignment,

•

collaborative improvement generation,

•

collaborative improvement implementation and

•

collaborative improvement evaluation.

Goal sharing is one of the general identified enabling factors, and is required to
allow actual and effective collaboration and potential improvements to take place
through the alignment and definition of shared objectives and priorities. At the
highest level, collaborative capability building refers to the ability of the
companies within the EME to consolidate improvement processes, values and
behaviors in capabilities to accelerate the process of building and applying new
improvement activities.
The case study has indicated that dyadic improvement relationships can be
identified. These relationships are mainly on the level of company-based
improvement and/or co-operative improvements. The case study highlights the
fact that within the M-control EME there are no common goals or strategy
towards collaborative improvement. Although the companies state that
collaborative improvement is recognized and planned for, the relationships have
not yet developed to this extend. The improvement projects that have been
identified were problem-driven in the sense that operational problems at the site of
M-control are the inducement for starting an improvement project.

2.7

Conclusions and Future Research

A strong limitation of the literature of CI is the unit of analysis, namely the single
company. As competition is changing, we need to transfer and apply the concept
and the practical elements of CI to the inter-organizational setting. However, there
is still a substantial lack of empirically grounded contributions and theories on the
concept of CI in an inter-organizational setting. Within this paper we have
provided empirical evidence and build on existing concepts of CI in order identify
the areas where continuous improvement in an EME context is and could be
applied.
The empirical evidence supports the development of a model of CoI that can be
considered a general framework for the collaborative improvement process. The
model distinguishes between collaborative operations, collaborative improvement
and collaborative capability building and the dynamic relationship between the
three levels.
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Extending and transferring the concept of CI to an inter-organizational setting
implies to research factors that affect the development of the process of
collaborative improvement, such as trust, shared goals and vision, strategy, and
political behavior. Although these factors have an affect in itself, the configuration
and interaction of the factors is important to research.
Many issues of collaborative improvement need to be addressed and require more
detailed analysis and development in future research:
1.

The impact of enablers and disenablers on the process of collaborative
improvement,

2.

Detailed analysis of the characteristics of inter-organizational CI in
comparison to the concept of CI in the context of the stand-alone
company,

3.

The implementation process of collaborative improvement,

4.

Detailed analysis of intercultural differences in the approaches towards
collaborative improvement in different countries.

Future research in the CO-IMPROVE project will address these topics through a
two year action research approach in order to build theory on collaborative
improvement and to identify fields of application and the benefits of collaborative
improvement in practice.

2.8
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3
3.1

Collaborative improvement in the Dutch EME
Introduction

This chapter will describe the process of CoI in the Dutch EME. The chapter starts
with an introduction of the overall process of CoI, telling us how the process
started, how it progressed over time, what changes have been made and what
results were achieved. In the subsequent three sections, the story with regard to
CoI in the different dyads is presented, which accounts for what has happened in
the dyadic relationship over a period of 1 ½ years. Each story presents the history
of the relationship, the results of the assessments and the different CoI projects.

3.2

Overall process

3.2.1

The beginning

The Dutch EME comprised of the SI and the three suppliers. Involved from the
site of the SI were the manager of the quality and purchasing department and two
purchasers who had a functional responsibility within the SI for the suppliers.
From the site of the suppliers; a sales engineer participated form the site of
supplier 1, a salesman from the site of supplier 2, and an account manager from
the site of supplier 3. The suppliers were selected by the SI, because they represent
different kind of relationships and deliver different products to the SI. The SI
perceived these suppliers as highly involved and important for the SI in order to
enable them to produce and deliver their systems. The supplier were no
competitors, which allowed the companies to freely pass information and
communicate openly throughout the whole group without running the risk that
sensitive information would be lost.
A half-day workshop hosted by the University of Twente marked the beginning of
the implementation of CoI in the Dutch EME. During this first workshop three
representatives of PPE and one representatives of each of the three suppliers were
present. The day started with a presentation and discussion on the CO-IMPROVE
project and a theoretical contribution on the concept and benefits of CoI. The
objective of this presentation was to inform the participants about the COIMPROVE project, its objectives, the partners, and the project plan and make the
participants aware of what CoI is all about. During the discussion the quality and
purchasing manager of the SI took some time to explain why the SI selected these
three suppliers, what the motives were for the SI to engage in a research project
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like CO-IMPROVE and what they want to get out of the project in terms of the
three relationships. The main motive for the SI was to do it differently to what was
common in the automotive industry and for the SI, namely to push cost reduction,
increased quality demands and other performance improvement by the OEM into
the supply chain of the SI. This way of working meant that for each supplier of the
SI, every month a report was compiled on the supplier performance, focusing on
Q and D (C on a yearly basis – yearly contracts). These reports were sent to the
supplier and discussed in a team within the SI. The team consisted of
representatives from the purchase, quality and logistics department. The SI
selected the top 5 most disturbers of the process and 5 other firms, watching
trends, for the quality – and/or logistic improvement programs. Selection criteria
to be involved as a supplier was in an improvement program were:
•

openness

•

the availability of processes to be improved

•

it should be profitable for the SI

A specific improvement program for each supplier was developed. These
programs were discussed with the suppliers. This way the SI had continuous
improvement plans in the supply-chain.
However, the CO-IMPROVE setting provided the SI the opportunity to identify,
select and work on improvement projects in a more collaborative and pro-active
way. The manager of the SI emphasized that the main objective of the SI was to
work with the selected suppliers in a collaborative way on improvement projects
and develop long-term relationship.
After the coffee break the workshop continued with the presentation of the results
of the exploratory case study in terms of the area of application, the enablers and
disablers of CoI processes. For more detailed description on the outcomes of the
exploratory case study see the article “Driving collaborative improvement
processes”. At the end of the workshop the companies had to decide on one
important issue: How to proceed with the project?. The CO-IMPROVE project
envisaged an Action Learning and Action Research approach in which a program
was designed and built around a structure of regular workshops. So the
participants had to agree on the frequency and structure of the workshops over a
period of 1 ½ years. The participants decided to have a half-day to a day
workshops every six week with a company as rotating host. In the workshops at
least two main topics should be addressed, namely an update of the COIMPROVE project and the different CoI projects. The participants were send away
with the specific assignment of filling in two assessments, one on the level of
operational integration (see Appendix 3) and the other on the level of CoI (see
Appendix 4), which were developed by the CO-IMPROVE consortium. The
assessments were positioned as an intervention into the collaborative improvement
process and as a measurement of the current status of collaborative improvement
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at the same time.
3.2.2

After three months

Possible improvement projects were identified through interviews by the
researchers with representatives of the companies and the results of assessments
with regard to the level of operational integration and collaborative improvement
maturity. The result was a list of possible improvement projects between the SI
and the suppliers. However, after discussion during and in between workshops,
only one improvement project between the SI and supplier 1 was selected and
worked on.
The interval of the workshops was set to every two months, instead of the initial
plan of every six weeks. This was on the wish of the participating companies,
since the workshops were perceived as time consuming given the business of the
companies.
The agenda of workshops was still structured around the process and progress of
the CO-IMPROVE project in general and the improvement projects in the Dutch
EME. Although the overall perception of the functioning of the workshops was
perceived as fairly good, the participants indicated that practical issues should
become more important as the project progresses and the keep everybody
motivated and interested in joining the workshops. In the discussion with the
companies a suggestion was made that an incentive for joining the meetings would
further trigger and stimulate the companies to attend at the meeting. In this slot of
the agenda, issues are presented and discussed on the request of the companies
within the EME. A relevant topic for example which was discussed in this slot of
the agenda has been the re-organization of the Purchase department of the SI and
the consequences for the suppliers in general.
3.2.3

After six months

The approach adopted within the first six months can be described as an approach
in which the companies in the network together initiate improvement projects
based on immediate practical problems or improvement opportunities. Within this
approach a high degree of consensus between the companies within the EME was
striven at. The SI has deliberately chosen not to be directive or prescribe
improvement projects, since it was felt that collaboration and collaborative
improvement is about shared goals and vision, mutual dependence and joint work
and activities. Furthermore it was believed that a directive role of the SI would not
facilitate the participation of the suppliers and the development of collaborative
improvement in the EME. This approach was chosen in order to enable the
participants to discover and become aware of the concept and the possible benefits
of CoI, since this was new to the participants. This approach has been labeled as
the so-called laissez-faire approach (see Kaltoft et al., 2004)

59

However, hardly any improvement project was started between the companies in
the EME. Main reasons were a lack of activity at company level and no sense of
urgency in general. Although the approach was in line with the objective of the SI
and all the companies supported the adopted approach, it did not lead to the results
with regard to collaborative improvement. The SI and the suppliers were not able
to hold on to the enthusiasm, shown during the workshops, and translate this
enthusiasm into activities within the companies. To summarize the reasons for the
low initiation of improvement projects:
•

Lack of activity at company level.

•

No sense of urgency.

•

Low frequency of workshops (bi-monthly) could not keep momentum in
between.

•

No direction from SI, which the supplier was used to.

Therefore a meeting was scheduled between the SI and the researchers to discuss
and analyze the current situation and formulate actions and responsibilities to
speed up the project. During this discussion agreement was reached on:
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•

Continuing the project with the same suppliers. The reason for choosing
this option was that the SI indicated that the dyadic relationships were a
rich source of improvement activities, and therefore no new suppliers
were needed. The possible period of adjustment working within the COIMPROVE project and knowledge about/perception on CO-IMPROVE
was also another reason for not choosing different suppliers, since
activities have to be started.

•

Inviting the suppliers to discuss the(ir involvement in the) COIMPROVE project and ask them to confirm their interest and
participation.

•

Involvement of more employees within the company of the SI to diffuse
knowledge on the project and involve people in activities of the project.

•

A more active and directive role of the SI. Within this role the SI should
start activities, generate discussion and encourage participation of all
companies within the EME.

•

Increase in frequency of the workshops from bi-monthly to monthly. The
monthly workshops should trigger and stimulate the process and progress
of the collaborative improvement projects. A second reason for
increasing the frequency of the workshops was that energy and attention
increased shortly before and shortly after a workshop. The sense of
urgency increased in the period around the workshops as people received
an incentive to start working on the collaborative improvement activities,
but after some time attention and energy decreased causing the lack of

activity within the EME. By scheduling a workshop every month the
researcher and the SI are trying to keep momentum and speed within the
process and progress of the improvement projects. A third reason was the
importance of face-to-face contact in collaborative projects.
•

To focus more on emerging and ‘creative’ CoI projects within the
collaborative relationship instead of the considering reactive, problemdriven CoI projects as a start to work on improvement activities.

•

A second assessment of OI and CoI was scheduled within 6 months to
measure changes in the operational integration of operational activities
and the maturity with regard to collaborative improvement.

3.2.4

The End

At the start of the CO-IMPROVE project, the companies perceived the CoI
projects to be additional to their daily activities and in practice a higher priority
was given to daily operational activities. This was mainly caused by the
assessment process as performed by the SI. Based on the assessment, the suppliers
did receive a corrective action to improve an issue or problem with regard to
quality, costs and/or delivery. After the problem was solved, it was business as
usual, as indicated by one of the suppliers. The initial perception on CoI was also
reflected in the lack of involvement and commitment to identify and select CoI
projects and participate in the workshops. By changing the adopted approach, the
companies became (re)involved and through enactment and participation in
several workshops, the companies became to realize that improvement projects
could include current problems that were integral part of the day-to-day
operational activities between the companies.
The improvement activities engaged at the level of customer-supplier relationships
and were focused on immediate operational issues in terms of product and process
improvement. Over time, the focus of the improvement projects progressed from
immediate operational issues to more pro-active and creative improvement
opportunities. During the workshops the progress and the results of different CoI
projects were constantly shared with the entire EME. The companies presented the
process and the progress of specific CoI projects and discussed the reflection and
evaluation of the CoI project in plenum. In the beginning of the CO-IMPROVE
project the process of reflection and evaluation was planned, because evaluation
was, at that time, not a part of the way-of-working in previous (collaborative)
improvement projects. The SI constantly emphasized the need and importance of
evaluation and reflection and sharing the lessons learned with the members in the
EME. The process of sharing and disseminating the observations, experiences and
lessons learned with and between the companies in the EME led the companies to
experience the benefits of the concept of CoI. As such an environment was created
in which the companies communicated and shared information openly with regard
to CoI projects. The adopted approach, the active and committed role and specific
instruments, such as the reflective document and company visits, facilitated and
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stimulated the sharing and dissemination of learning between the companies in the
EME.
The participants perceived these frequent face-to-face meetings, both workshops
and in between meetings, as “fuel” for the efficiency and effectiveness of
collaborative improvement activities. During these meetings, the companies were
able to align the process of improvement with regard to the progress and expected
outcomes. Another benefit was that attention was increased in the time before,
during and after the workshops, which maintained the momentum and speed
within the improvement projects.
Over a period of 1 ½ years through a cycle of 15 workshops, 8 CoI projects
between the SI and the suppliers were identified and selected in the area of
quality, (change) order management and manufacturing (See Table 2). The CoI
projects were multi-disciplinary and required the involvement of different
functional departments, such as purchasing, engineering, sales, quality and
production.

Relationship

Improvement activity

(Expected) results

SI – Supplier 1

Redesign of a product,
which causes severe
problems
during
malfunction in system of
M-control

New design and new
material has been chosen,
which should eliminate
the problem

SI – Supplier 1

Overview
of
people
involved
in
the
relationships and their
responsibilities

Increase in intra- and
inter-company
communication
and
information sharing

SI – Supplier 1

Investigation into the
usage of a different
plastic

Cost savings for the SI
and (expected) increase
for supplier

SI – Supplier 1

Proposal to produce an
existing product of the SI
of aluminium in plastic

Expected outcomes are
50% cost reduction for
the SI and increase in
Sale for the supplier

SI – Supplier 2

Overview
of
people
involved
in
the
relationships and their
responsibilities

Increase in intra- and
inter-company
communication
and
information sharing

SI – Supplier 2

Cleanliness of products

Expected results are
better
communication
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about the process of
cleanliness
of
the
products (impact for the
whole EME)
SI – Supplier 3

Information
and
communication
on
specifications of products

Increased
information
exchange and awareness
of need for improving
communication

SI – Supplier 3

Analyze and evaluate a
change in tooling concept
by the supplier

Increased
insight
in
organizational structure
and communication flows
on both sides

Table 2: CoI projects

3.3
3.3.1

Dyad 1
History

The relationship between supplier 1 and the SI started about 9 years ago. The SI
had huge problems with a low cost plastic part, the insert. The insert was part of
the hydraulic cylinders of the SI and functioned under high demands in terms of
changes in temperature and pressure. A possible failure during operating time in
the end-product (i.e. a cabriolet) can cause oil to leak from the cylinders, which
has a huge impact and would cause huge costs for the SI and consequently the
supplier. The malfunction of the insert is due to the fact that during the injection
moulding process vacuum bubbles occur and their former supplier was unable to
solve the problem. During an initial meeting between representatives of the SI and
supplier 1, the problems of the SI were discussed and the specific insert was
shown. The question for the supplier was: “Are you able to produce this insert?”
Being a company specialized in production of injection moulding thermoplastics,
the supplier replied: “Sure”. However, it turned out that supplier 1 was not
technically able to optimize the process in order to solve the problem of
malfunctioning. The insert has caused problems for both companies over the last
few years. For the SI, the problems were higher costs and decrease of quality. For
the supplier, the problem was a great amount of internal scrap as part of the
production process. In order to reduce the problems in production the supplier
checked and tested every hour eight pieces and produced the insert in smaller
batches. No exceptional problems did occur and production has been normal over
the last few months. A reason for normal production might be the use of a
different machine with higher specification to mould the part, and the use of a
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smaller mould opening to increase precision to overcome the cost and quality
problems. Although the insert has been subject of many improvement attempts
before, it has never been solved to the full satisfaction and it was still a great
concern for both companies.
Although the SI asked the supplier if they were able to solve their problem with
the insert, it, eventually, became a joint problem. In the initial contact the SI did
not give and the supplier did not ask for specific specifications of the (functioning
of the) insert. Both companies felt a certain obligation towards each other to solve
the problem. As indicated by the representative of the supplier, the supplier
learned from the initial request of the SI and is now asking for additional
information on oil, (oil) temperature, pressure and drawings with every request by
the SI, which the company lacked to do the first time.
During an interview, as part of the exploratory case study, another specific
improvement case was highlighted by the supplier. The specific product was a
gearwheel made of plastic with an iron plate inside. The objective was to make
this gearwheel fully out of plastic, to reduce the number of parts, reduce the cost
and reduce the assembly time. However, within the (automotive) industry there is
a tendency to think in iron in the development of parts and products. The
development of the gearwheel was initiated by the supplier. The project started
with an overview of what functionalities are required, what user requirements are
specified and what materials can be used. Based on these specifications, the
supplier started developing and simulating the gearwheel. The final design and the
final product met the requirements and functionalities and still was cheaper
compared to the former gearwheel. The SI was able to lower the cost while
enhancing the required quality. As indicated by the representative of the supplier,
during the development process there was an extensive contact between different
people and different functions between the supplier and the SI. An important
factor within the development was the face-to-face contact as a communication
tool for sharing information.
3.3.2

The first assessment

In the second workshop in the Dutch EME the results of the assessments were
presented and discussed. Below you will find the results of the OI and CoI
assessments of the SI and supplier 1. The assessments were filled in by the
representative of the supplier, a sales engineer, and the responsible purchaser of
the SI. As such the results highlight the personal perception of the respondent on
the relationship. During the workshop, the SI and the supplier had a discussion on
the results and gave further explanation and clarification. The line represents the
supplier, the dashed line the perception of the SI.
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Figure 7: Results of the CoI assessment between SI and supplier 1
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Figure 8: Results of the OI assessment between SI and supplier 1

Both the SI and the supplier indicated that they perceived their relationship as
trustworthy. This perception was based on the consistency in business transactions
and delivery according to specifications and promises (see figure 8). Also past
experiences between both companies in improvement projects, which led to both
operational as well as learning outcomes, was put forward as a reason why the
results in the OI assessment and the shared improvement and collaboration values
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in the CoI assessment were given comparable scores. Furthermore, the two
representatives shared a mutual interest in fast cars and more specific rally cars.
The discussions between the two representatives were quite informal and open.
However, the scores on the other four behaviors of the CoI assessment differed
since the SI was more positive and scored higher than the supplier.
Good supplier relations are of strategic importance for the SI. The SI developed a
strategic objective and selects its suppliers accordingly (see chapter 2). The SI
uses monthly assessments on quality and delivery and yearly assessments on cost
to assess if the requirements are met. The strategy and the goals are clearly
communicated to all the suppliers. There is a close relationship between the SI and
the supplier. The supplier is familiar with the processes of the SI, requirements
and wishes with regard to products and the relationship includes some elements of
early supplier involvement (ESI). The supplier indicated that a shared vision on
the collaborative relationship and improvement projects was lacking. Although
some elements were present, such as ESI and a close relationship, a shared vision
and a sense of direction needed to be developed further. The monthly and yearly
assessments were a trigger to improve problems, but had a reactive character.
At the start of the project the quality and purchasing manager took some time in
the first workshop to explain the objectives of the SI with regard to the COIMPROVE setting for the involved suppliers. This presentation was perceived as
very valuable as it gave a good start for developing a shared vision with regard to
CoI projects and the collaborative relationship, but at the same time the supplier
needed practical proof to support the words. This explained why the supplier
scored considerably lower on the behaviors of the usage of long-term goals and
objectives to focus, prioritize and organize CoI projects and the behavior of proactive participation in CoI projects and capturing and deploying learning.
Although the SI thought that a clear vision about collaborative relationships was
communicated throughout the supply chain and that the assessments on quality,
cost and delivery were a good way to identify and select improvement projects,
the supplier only partly agreed. Both companies nevertheless expressed the desire
to develop a long-term relationship. The relationship was perceived as important
from the side of the supplier, the SI was an important customer and there were
possibilities for selling more products in the near future, and highly important
from the side of the SI, because the SI was highly depended on the product of the
supplier.
For the last two behaviors, the supplier had no real practical evidence seen in the
relationship with the SI of implementing and facilitating CoI projects on an EME
level. Consequently, evaluation of CoI projects and the use of the results in a CoI
system on an EME level were not happening. Actually, on a dyadic level, the
supplier stated that a collaborative system to facilitate information sharing on
orders, products and changes is preferred. In this way the supplier can react
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quicker to changes, whereas the responsibilities of information gathering are
shifted from the SI to the supplier.
Based on a discussion of the results of the OI and CoI assessments, some
suggestions for further CoI projects, including the insert project, were made by the
supplier. Nevertheless, the SI decided that the “insert”-project was to be selected
and worked as a start of CoI in this dyad, because the SI is depending on the insert
for a good functioning of their systems and the project could lead to operational
improvements in terms of cost and quality for both companies.
3.3.3

The insert project

During the second workshop the insert project was selected as a CoI project
between the SI and the supplier. As explained before, this insert had caused
problems for both companies over the last few years and has been subject to many
improvement attempts before, but never been solved to the full satisfaction of both
companies. The aim for the next workshops was to trying to find the underlying
causes of the problem and identify possible solutions. However, this workshop
had to be cancelled by the representatives of the SI due to unexpected and urgent
issues at their site. In order to proceed with the project, a meeting was scheduled
between the sales engineer from the supplier, a purchaser from the SI and the
researcher from the University of Twente. Although more people and departments
were involved (quality at the side of SI and engineering at the side of the supplier),
these three participants were directly involved in the discussion. The meeting
started with the identification of the problems encountered in the past
improvement attempts. The purchaser stated that it was important to find the root
causes without trying to blame anyone or anything for the problems, which was
fully agreed by the representative of the supplier. The problems, which were
identified, were:
•

Lack of resources due to internal priorities. Both representatives stated
that due to operational priorities, it was hard to find the time and
resources to manage and organize the project sufficiently.

•

Initial specifications/requirements of product were not known. If the
specifications were known, as stated by the representative of the
supplier, it would have been questionable if the company would have
produced the product.

•

Loss of prior experience. With the departure of former employees, who
started the process, knowledge and experience on past improvement
attempts were lost and a fire at the site of the SI destroyed a large part of
the project documentation.

•

Information sharing. A Corrective Action (CA) based on the assessments
of the SI is send to the supplier for corrective actions on the problem.
However the information provided within the document is very brief.
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Normally, further communication and detailed information is required to
correct the problem.
•

Diffusion of techniques. The SI uses an 8D-method for solving
problems. The method needs to be filled in by the supplier, but the
problem is that the method itself is not always fully understood by the
employees of the supplier.

On the basis of the identification and discussion of the problems around this
project, three different sub-projects within the total project were identified by the
participants. The three sub-projects were:
•

Product improvement of the insert

•

Communication within and around the project.

•

Training on techniques.

On the last sub-project it appeared after a few weeks that training by the SI at the
site of the supplier on the 8D-technique was not really necessary. Although put
forward by the supplier, it appeared that some employees were familiar with the
method and that they could provide other colleagues with additional information
(internal training).
With regard to the communication within and around the project it was agreed by
the representatives that all available information (i.e. drawings, history of the
project, corrective actions, specifications etc.) were exchanged between the two
companies. In this way all information was accessible for and could be used in
communication between the two companies. The information was exchanged
among the participants within two weeks after the formulation of this action.
To solve the problems with the insert was the main objective of this project. It had
been identified that improvement could be made by:
•

Changing the dimensions of the insert

•

Changing to a different material with better specifications.

The option of changing the dimensions of the insert would have had an impact on
the dimensions of counterparts and the new design had to be approved by the
OEM’s. The huge implications for the hydraulic cylinders of the SI and the timeconsuming process, made the group decide to investigate the possibilities of
changing the raw material of the insert to overcome the shrink holes.
The supplier noted that they already send a set of samples with four different
materials to the SI to be tested. This was done a few weeks after the second
workshop in which the insert project was selected. But until now, a few months
later, they have not received any information on the test. The supplier asked the
representative of the SI, why it took so long before this information was given.
The reason was the internal communication between the representative and the
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quality department. The representative could note that all four samples did pass
the first initial tests, however specific information could still not be given.
Although the supplier was satisfied with the results of the tests, the lack of
communication within the SI and the project was a reason for doubt. It was
agreed that between two workshops the participants in the project would stay in
contact through face-to-face meetings or by telephone.
Two months later the SI invited the supplier to discuss the decisions made to
change the approach within CO-IMPROVE project and the insert project. During
this meeting the quality and purchasing manager, the responsible purchaser and a
quality engineer from the side of the SI were present. From the side of the supplier
the sales engineer, who has been participating from day one, was present. After
being informed about the changes within the CO-IMPROVE project, the SI
expressed the need to involve more people from the side of the supplier in the
insert project and the CO-IMPROVE setting. The supplier reacted due to
operational priorities the insert project has not been given the attention it should
have. The supplier will try to find resources within their organization to enable the
representative to spend more time on the project. After this expression, the project
was discussed and a project plan with concrete actions, responsibilities and
milestones was developed in order to manage the project.
The supplier and the SI met again during the next workshop and the project was
presented and discussed. The progress made within the project was good but slow.
In turned out that both the SI and the supplier said that the developed project plan
was too ambitious, although they all agreed on the agenda during the last meeting,
since operational activities required the most attention leaving less time for the
improvement projects. Both companies had troubles in involving more people into
the project and communication still remained the same with face-to-face or
telephone contact mainly between the two participants concerned.
However, the problem with the insert had gotten worse with an internal reject rate
up to 33 % and some rejects getting trough to the production process of the SI.
The quality and purchasing manager stated that the supplier was on a spot in the
supplier ratings list were they do not want to be. Due to the urgency of the defect
rate immediate actions and decisions had to be taken. It was decided by the SI and
the supplier to use glass beads to produce the insert, since this material was most
suitable for both companies (supplier, because it was easier to produce and the SI,
because the material had better specifications). A sample of the inserts with glass
beads was produced and the SI conducted several functional and reliability test
within one week.
In the mean time, the engineers of the SI developed a new design for the part,
which involved changes in the counterpart produced by supplier 2. The changes in
the counterpart were only minor adjustments, which were fine with supplier 2. The
first initial tests were completed and the results were positive. The SI made a
change request and approved the investments for the new mould needed. The
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planning of the project had to be altered, since testing took more time than
forecasted and the discussion on the budget for the mould took two weeks in stead
of one day as planned. The SI and supplier 1 progressed to the engineering state,
but one problem arose on the horizon. The SI has a strict change process involving
a team meeting with top management to decide/approve each change project.
Although this strict change process is required within the automotive industry, it
could mean the end of this new design and accordingly a solution to the problem.
3.3.4

Communication project

This improvement project was started about eight months into the process and the
objective was to give the SI an overview of people involved and their functional
responsibility to increase the effectiveness and efficiency of information sharing
and communication. The trigger was a similar project between the SI and supplier
2. Supplier 1 noted that an overview might be beneficial for their collaborative
relationship as well. Two reasons were mentioned. First, at the start of the insert
project external communication between the two companies had not always been
sufficient. Although the supplier had no comments on the present way of
communicating, it might be useful to compile such an overview. The second
reason was that the purchasing department of the SI was restructured and some
minor changes in people and responsibilities had taken place. The SI fully agreed
with the supplier and was happy that the supplier made the first move. Two weeks
later, the overview was passed from the supplier to the SI and a similar document
by the SI was handed to the supplier.
3.3.5

Reservoir project

Part of the workshop in which the change in the approach in the Dutch EME was
presented and discussed, a factory tour for all participants was given by the quality
and purchasing manager. During this factory tour detailed information was given
on the development and manufacturing process of the SI. Although all participants
were listening closely, the sales engineer of the supplier walked away, stayed at a
machine for few minutes, talked to some employees and returned. The next
workshop, it became obvious why he did not follow the factory tour at that
particular moment.
During the workshop the sales engineer informed the SI that had a look at a
specific part, namely an oil reservoir. This part is currently made out of aluminum,
but as stated by the supplier, they are able to mould the same part in plastic. A
rough calculation showed that this would save the SI about €45.000 annual costs.
The possible outcome for the supplier was an increase in sales. The SI was very
delighted with the proposal and praised the supplier pro-active behavior. The SI
labeled this proposal as a good example of an emerging and creative CoI project.
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The project was perceived as highly practical and relevant for both companies.
The supplier mentioned that application of plastic parts within the products of the
SI could be increased, as he had seen more examples of good possibilities. The
sales engineer was even willing to set up and give a training session to the quality,
engineering and purchasing department on the possibilities of plastics in the
products of the SI.
The details with regard to the function and specifications of the reservoir were
discussed. It was agreed that the possibilities of using a plastic reservoir would be
further investigated. Based on the experiences from the insert project, the
companies used the workshops and face-to-face contact as a way to inform each
other on the process and progress of this CoI project.
After the workshop, a proposal with an initial analysis on strength and cost
differential of the plastic was made by the supplier and send to the SI to be
studied. In a face-to-face meeting between the sales engineer and the purchaser,
the proposal was discussed and it was decided that further test should be
conducted. The supplier conducted a mould flow analysis and both companies
analyzed the strength of the plastic reservoir to assure that the new material met
the specifications and functioned properly.
However, four months later, the project was cancelled by the SI. The reason was
that due to recent product improvements in the aluminum reservoir, the cost
savings were not sufficiently large to approve the change in material. The supplier
felt disappointed by the news, but he stated that not every improvement project
does necessarily have to be a success. The quality and purchasing manager stated
that although no tangible and measurable outcomes were achieved, the SI
appreciated the pro-active behavior shown by the supplier and felt that this project
contributed to their collaborative relationship in terms of communication, trust,
and commitment. Although the quality and purchasing manager did not say it
directly, the supplier moved towards becoming a preferred supplier for plastic
materials.
3.3.6

The second assessment

As agreed within the CO-IMPROVE project a second assessment was performed
on OI and CoI. The line in figure 9 and 10 represents the perception of the
supplier and the dashed line the SI.
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Figure 9: Results of the second CoI assessment between SI and supplier 1
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Figure 10: Results of the second OI assessment between SI and supplier 1

The SI and the supplier noted that the scores on the second CoI assessment were
more in line with each other than in the first CoI assessment. The scores of the
supplier show an improvement on almost all points of the assessment. The scores
of the SI did not change much, but the representative noted that the former might
have been a little bit to optimistic. In general, it was concluded that the scores did
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represent the perception the companies had towards each other. The both
representative felt that there is a good relationship with a mutual understanding,
trust and open and frequent communication. When discussing the differences in
the OI assessment, the representative of the SI said that a high score has been
given on the engineering link, because of the high appreciation of the pro-active
behavior in the reservoir project. Lower scores on quality and logistics were due to
the problems with the insert. Overall, both companies were pleased that their
personal perception was in line, as represented in the spider web, and with the
progress mad so far.
3.3.7

Polymite 66 project

During one of the last workshop as part of the CO-IMPROVE project another CoI
project was selected. Based on the experiences of the reservoir project, the SI
wanted to investigate the adoption of a different kind of plastic in the products of
the supplier. The current plastics are very expensive and a new plastic, polymite
66, is gaining universal acceptance in the automotive industry. The usage of the
polymite 66 would lead to reduced costs for the SI, which would fit perfectly
within the cost savings program of the SI. For the supplier, on a short-term, the
project was financially not interesting. The automotive industry is harsh and
companies are forced to look globally and ahead into the future. The supplier
knew that if they did not participate in this project another supplier would and the
supplier would price itself out of the market, so the supplier agreed to participate.
The participants knew that this CoI project would not be completed before the end
of the CO-IMPROVE project. Nevertheless, the participants agreed to develop an
project plan with a description of activities, responsibilities and due dates during
the next workshop.
During the next workshop a initiative plan was developed. Mould flow analysis
and strength analysis on the site of the supplier were to be conducted on the
polymite 66.
The next workshop the supplier mentioned that no testing had been conducted. He
said that the initiative was not a very high priority for them, especially during the
holiday time. However, the supplier stated that they were still waiting for a
decision to be made by the SI. Further testing will be conducted if the products
that are produced with the material of polymite 66 can be transparent. If not, the
initiative ends right here. The supplier was asked to make a list of demands for
continuing the initiative. The SI would go over the list with the engineering,
quality, sales and purchasing department. If all departments agree with fact that
parts can be transparent, the initiative can be continued.
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3.3.8

Put the pressure on…

At the ninth workshops, the representative of the supplier at the closure of the
workshop talked about an event which happened recently at their site. He
reminded everyone to the introductory speech of the purchasing and quality
manager of the SI. The representative stated that the project was about working
collaboratively in improvement initiatives. To his opinion, working
collaboratively was about trust and being able to discuss anything within the
relationship.
The supplier was visited by a consultant hired by the SI to discuss and implement
cost cutting initiatives in the supply chain. After a general introduction from both
sides, the supplier discussed the reservoir initiative as a good example how the
two companies (wanted to) work together. The consultant did not seem to be very
much interested in the rationale and the process behind the CoI initiative and
asked the representative of the supplier how much discount could be given? A
three-year contract was offered to the supplier for this specific product, but the
supplier felt offended by this proposal, since it called into the question the idea of
collaboration as shown in the Dutch EME.
The quality and purchasing manager of SI replied upon hearing the situation that
the SI thought that such a contract would appeal to the suppliers. He said that the
automotive industry is under pressure, especially under cost pressure. In order to
stay competitive the SI needed to focus on improvements and therefore a
consultant was hired to achieve cost reductions in the supply chain. The supplier
still was feeling a little bit offended, offered to use open calculations with the SI in
the future, if the SI still wants to sell products of the supplier. The SI said that it
was in their best interest to have a discussion with the consultant about cost
cutting potential. However, the supplier feared that the cost-cutting initiative will
be used by the SI to copy the technology and the processes for cheaper production
to other suppliers. The SI could not give any guarantees.

3.4
3.4.1

Dyad 2
History

The relationship between supplier 2 and the SI started about 12 years ago. The
relationship resembles that of a traditional supplier-customer relationship, where
problems in production are the inducement to start an improvement initiative. A
specific improvement initiative was highlighted as an example. Supplier 2
supplied a rotor with a copper inner circle for the cylinder tubes of the SI.
However, during assembly this inner circle could move and consequently became
eccentric. The problem triggered the need to start up an improvement initiative. A
initiative team was installed that searched for the cause of the problem. Causes
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were clustered, solutions were mentioned and people started working on the most
important problems.
During this project several small issues/problems were “parked”, as indicated by
the supplier. These issues would be addressed at the end of the project, but
actually they never were. The representative of the supplier stated that this gives
the project the character of reactive problem solving in stead of structural
improvement, since the smaller issues are set aside, or even worse are forgotten.
Once the main problem is solved, it is business as usual. The SI checks if the
problem is solved by means of incoming inspection, not by monitoring the
organization of the supplier if the solutions are implemented. Faults and problems
triggered the need for improvement and therefore CI is much more reactive than
pro-active. Or as stated by the supplier, one could call this improvement, but not
collaborative improvement.
It was brought forward that for solving some problems, it is required to change the
mind-set at the SI in terms of different designs and/or different processes. The SI,
according to the supplier, is not always open to these discussions. Several
suggestions for improvement projects were done in the past, but this resulted in
documentation of the supplier’s suggestions, and that’s it. This led to question
marks at the side of the supplier.
Information sharing and exchange between the companies is rich but filtered. In
theory the supplier can have access to all information needed, but practice shows
that almost no information is distributed by the SI without the supplier asking for
customized information. It was remarked that this could be due to a lack of
resources to provide each supplier with customized information. It was also
remarked that the SI had transformed quite a lot over the last five years, which
could have effects on the internal communication within the SI and adjustment of
people to new arrangements.
3.4.2

The first assessment

Below you will find the results of the OI and CoI assessment of the SI and the
supplier. The assessments were filled in by the representative of the supplier, a
sales manager, and the purchasing manager from the site of the SI, because the
responsible purchaser was not involved in the project. The line represents the
supplier and the dashed line the SI.
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Figure 11: Results of the CoI assessment between SI and supplier 2
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Figure 12: Results of the OI assessment between SI and supplier 2

The SI perceived their relationship with Supplier 2 as trustworthy in terms of
consistency in business transaction and delivery according to specifications and
promises. However, Supplier 2 perceived the relationship as less trustworthy,
because of a few incidents in the past relationship where the SI did not fulfill its
side of the agreement. However, both companies perceived the relationship as
important. This was for both companies the main reason why the scores on the
CoI assessment were similar. Except for the behavior of usage of long-term goals
and objectives to focus, prioritize and organize CoI projects. The improvement
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process described above was a good example why the supplier gave a lower score
for this behavior than the SI. The focus was too reactive in terms of identifying the
need and solving the problem. According to the supplier, differences in objectives
and priorities on both project as well as relationship level were the main reason for
a lower score.
The results of the OI assessment showed a similar picture. Although the
companies perceive the relationship as important and good, the supplier was more
positive than the SI. Discussing these results, the supplier mentioned his positive
attitude on OI was because of:

3.4.3

•

A very good personal relationship between the sales manager of the
supplier and the responsible purchaser of the SI.

•

Both companies
communication.

•

Both companies are automotive minded

are

geographically

located,

which

enabled

The first six months

After the assessments, the identification and selection of collaborative
improvement projects started off with a visit of purchaser of the SI and the
researcher from the UT. The idea behind this meeting was to let the supplier
identify and select possible CoI projects between the supplier and the SI. In this
way, the SI hoped in response to the results of the CoI assessment to address a CoI
project which was most immediate to the supplier. However, the purchaser of the
SI had to cancel to meeting due to time reasons.
Based on the history, current products and processes, and a further discussion of
the results of the assessments between the companies, a list of 10 possible
improvement projects was identified. After these projects were assessed by the
supplier on their relevance and possible gain, the list was reduced to 1 ½ projects.
The projects focused on the acceptability of roughness on specific surfaces of the
delivered products. However the causes of these 1 ½ project were so far in the past
that in the mean time very good arrangements had been made between the SI and
the supplier. According to the supplier, there was no reason to restart the process
of identifying improvement projects, mainly because both companies worked
according to the (in)formal arrangements and no problem has occurred ever since.
Another reason why the supplier did not come up with any projects was mainly
because there is a very good personal relationship between the salesperson of the
supplier and the purchaser of the SI. Problems were solved in an instance by
means of a phone call and both sides put a lot of effort into the relationship. Also
the fact that both the companies are geographical located in the same district is an
important factor. The geographical closeness decreased, according to the supplier,
the need to identify improvement projects. It was further remarked that in the
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perception of the supplier the cultures of both the companies are quite similar,
being both automotive minded companies.
However, a few months after the start of the CO-IMPROVE project the purchaser,
who has been responsible for and developed a very good personal relationship
with the supplier, left the company. This caused an uncertain situation for the
supplier. Also because it took some time before a new purchaser could be
introduced. As soon as a new purchaser was appointed to the relationship, the
initial contact and communication started very business oriented and formal. The
supplier was not used to this way of communicating with the SI. Furthermore, the
SI decided not to involve the purchaser in the CO-IMPROVE project, since the
priority was set on the operational activities of his job. This resulted in reserved
and passive behavior by the representative during the workshops or nonattendance.
This particular behavior raised the questions on the side of the SI whether the
supplier was interested in fully collaborating in the CO-IMPROVE project. After
the change in approach in the Dutch setting, the SI wanted to invite the supplier to
discuss the current situation with regard to the CO-IMPROVE project. The
preferable way was a face-to-face meeting in which the SI and the supplier had to
commit to the project and discuss the changes in roles within the project. Also two
suggestions of possible specific improvement projects were given by the SI, which
would be discussed during the meeting with the supplier:
1. Roughness of surface of the rotor. Discrepancy between functional
specification of the SI and operational possibilities of the process of the
supplier.
2.

Packaging of products:
a. Cleanliness of packaging at the site of the supplier
b. The use/handling of the products at the site of the SI. Especially the
communication about this process is an issue for improvement

A meeting was scheduled between the researcher and the sales manager and
managing director of the supplier. The objective was to explain the objectives of
the CO-IMPROVE project, the process and the role of the supplier. The managing
director was skeptical at first, since the SI had forced in the past other projects on
them with little assistance from the SI. After the presentation and discussion about
the CO-IMPROVE project, the supplier was content with the explanation provided
and expressed their interest in staying involved in the project. Another reason why
the supplier wanted to stay involved was that the SI was a very important
customer to the supplier (20% sale share of total sales). During this meeting the
sales manager identified an improvement around the cleanliness of products,
which was a response to a request send out by the SI to all suppliers and in line
with the second improvement suggestion made by the SI. The sales manager
mentioned two reasons for identifying and selecting this project. First, because
cleanliness is an emerging issue within the automotive industry and is integral part
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of the quality assessment by the SI. Second, the outcomes and learning achieved
as part of this project could help the other companies in the Dutch EME and even
the whole supply chain.
The next day the quality and purchasing manager of the SI contacted the sales
manager to tell him that the improvement suggestions was a very good idea and
expressed his appreciation for staying involved in the CO-IMPROVE project.
3.4.4

Communication project

This improvement project was started to give the SI an overview of people
involved and functional responsibility to increase the communication and
information sharing processes between and accordingly the communication
internally with regard to both companies. This was necessary since the responsible
purchaser of the SI, with whom a good relationship was developed, left the
company. In order to cope with this situation, an overview of people and their
functional responsibilities was perceived as very helpful for both the companies.
This idea was brought forward by the supplier in order to help the new purchaser
of the SI. The next workshop the supplier had compiled a document with names of
people, functions and telephone numbers.
Based on this idea, supplier 1 requested to have a similar document with regard to
their relationship.
3.4.5

Cleanliness project

This CoI project addresses a relevant and highly actual topic for the supplier and
the SI. Cleanliness is an emerging issue within the automotive industry.
Cleanliness is integral part of the quality assessment of the SI and as such it is
relevant for the supplier as well. Furthermore, a recent request to all suppliers by
the SI on cleanliness of products in terms of proposed specifications and
measurement made cleanliness a highly actual topic.
The first workshop after the meeting between the supplier and the researcher was
used to discuss the CoI project in more detail. The sales manager of the supplier
and the purchasing and quality manager of the SI sat together and discussed the
objective of and a plan for the cleanliness project. In order proceed with the
project, three objectives were formulated, namely to investigate possible
contamination causes, perform a cleanliness audit, and define improvement
actions. Cleanliness of the products was to be achieved according to mutual
agreed specifications. In the initial request, the SI proposed specifications, but
they were perceived as very optimistic. Therefore it was decided to work on
encountered and agreed specifications between the supplier and the SI. The project
team will consisted of a person from quality assurance, sales and the managing
director of the supplier and a person of engineering and the new purchaser from
the side of the SI.
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The whole cleanliness project was large and complex. In order to assure that the
project was manageable, the companies had to agree on specific improvement
actions. The SI asked to supplier to develop a more detailed project plan based on
the discussion and agreement made in the workshop to which the supplier agreed.
The detailed project plan provided by the supplier consisted of
1.

an investigation of possible contamination causes

2.

the present status of cleanliness of products (both internally to the
supplier and externally to the SI)

3.

cleanliness audit (measurement equipment and products)

4.

report of results, evaluation and the definition of improvement actions
(done by the supplier and the SI together).

According to the supplier, the definition of specific improvement actions was
crucial in order to undertake improvement projects between the supplier and the
SI.
The project plan was scheduled for discussion for the next workshop, but both the
representative of the supplier and the quality and purchasing manager of the SI
were for various reasons unable to attend the workshop. So an update on the
project had to be postponed to the next workshop.
In the meantime the supplier worked on the first two steps of the project plan. At
the next workshop the supplier was able to present a list of possible contamination
causes and the present internal status of cleanliness of the products supplied to the
SI. The present status of cleanliness external to the SI was still unknown. The
quality and purchasing manager of the SI could not provide the number of rejected
products due to cleanliness problems. This present status of the cleanliness
external to the SI would be taken up by the SI after the workshop. Agreement was
achieved on the deadlines for the two remaining steps within the project plan.
The quality and purchasing manager at the side of the SI was the only person in
this relationship, who has been present during the workshops to discuss the
cleanliness project. Two other purchasers were involved in the CO-IMPROVE
project, but the responsible purchaser for the relationship with the supplier was
not. However, the SI hired and appointed an external person to the CO-IMPROVE
project. One of the tasks of the newly appointed person was to contribute (from
the site of the SI) to the cleanliness project.
During the next workshops, the supplier stated that the project progressed well and
that testing as part of the cleanliness audit was done according to plan. The results
show that the supplier did have problems with achieving the agreed level of
cleanliness. However, the main problems were caused by the boxes of the SI. The
products produced by the supplier were packed into trays, which were stacked into
the transport boxes of the SI. The problem was that these boxes were dirtier than
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the inlays, which made it impossible for the supplier to guarantee a clean product.
In order to solve the situation, a few possible solutions were discussed. The first
was to use anti-static plastics bags to package and transport the products. The
second was to use one off-packaging in which a product is sealed one by one. The
third option was to change the inlays each time to reduce the chance of
contamination. The last possible solution was to clean the boxes and the inlays at
the site of the SI. What possibilities would be chosen, it would cost money which
was passed on to the SI. A decision had to be made by the SI how to proceed with
the cleanliness project.
The project has proven to be very important and relevant for the supplier because
the project progressed to other products supplied to the SI. The SI did not ask for
this progression to other products.
During the project, the representative of the supplier questioned a few times why
no other people of the SI were attending the meetings and involved in the
discussion on the process and progress of this CoI project. Although it has been
perceived as valuable to have the external appointed person to the SI working on
the cleanliness project, direct involvement of people of quality and engineering
was lacking. Further, the supplier was frustrated by the fact that the new
purchaser, although previously agreed, was not involved in the project,.
3.4.6

The second assessment

The second assessment was conducted at a time in which the cleanliness project
was in a testing phase. The companies had discussed the selection criteria, the
main objectives, project plan of the project and started working accordingly.
The results of the second assessment on CoI and OI are represented in figure 13
and 14. The line represents the supplier, the dashed line the SI. As the new
responsible purchaser of the SI for the relationship with the supplier, the
assessments were filled in by the quality and purchasing manager.
The EM E-m em bers are guid ed by a
shared im provem e nt an d co llab ora tion
va lues

People/ com panies withinthe EME
co nstantly e valuate im provem e nt
proje cts an d e nsure tha tthe outcom es
are used to im prove and m onito the
r
c ollab orative im provem ent system on an
EM E level.

Pe ople/ com pa nies withinthe EM E
participate in im plem enting and
facilitating im provem ent projects across
th e boun daries of the inter-com pany
operations

Com panies withinthe EM E use long term g oals and objectives to focus ,
p rioritise and organ ise im p ro vem ent
activities

People / com p anies withinthe EME
participate proactively in increm ental
im prove m ent and their learning is
captured and dep loyed

Figure 13: Results of the second CoI assessment between the SI and supplier 2
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Relationship Management

Planning Link

Quality Link

actual level

Engineering Link

Logistic Link

Figure 14: Results of the second OI assessment between SI and supplier 2

In the first assessment the results of the CoI assessment were quite similar
between the companies. However, the results of the second assessment show clear
differences. First of all, it is notable that the results of the supplier were exactly
the same as the results of the first assessment, except for the behavior on the use
of long-term goals and objectives to focus, prioritize and organize CoI project. A
small improvement in the score was notable.
The scores of the SI did differ not only from the results of the supplier, but also
compared to the results of the first assessment. First of all, the results on the
behaviors guidance by shared collaboration and improvement values and the
behavior of usage of long-term goals and objectives to focus, prioritize, and
organize CoI project did decrease. This was due to the fact that the companies had
a hard time in getting CoI from the ground. The behaviors on participation in the
implementation and facilitation on EME level and the use of outcomes to improve
and monitor CoI on EME level were did receive a higher score. The reason given
by the purchasing and quality manager was that he had seen some clear evidence
of the two behaviors. The communication project, which was identified and
selected by the supplier, was picked up by supplier 1. Further the cleanliness
project, which was selected not only because of the relevance, but also, because
the project could have clear implications for the whole supply chain of the SI.
On the scores of the SI on the OI assessment, only small changes, both positive
and negative, were noticed. The biggest change in results of the OI assessment,
although not drastically, was on relationship management.
The filled in assessment on OI of the supplier was never received by the
researchers, even after multiple reminders. The reason given by the supplier was
that due to time reasons and operational priorities the assessment could not be
filled in. The increased level of frustration and mistrust due to lack of involvement
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and commitment of the SI and in particular the new purchaser in the cleanliness
project could cause this behavior and lack of response.

3.5
3.5.1

Dyad 3
History

The relationship between supplier 3 and the SI is fairly new. At the start of the
CO-IMPROVE project, the supplier was in the process of supplier selection for
the SI. The initial contact had been established only 1 ½ years before, because the
supplier is able to handle to entire process from buying raw materials to delivery
of the cylinder tubes. The current local company was not able to achieve that. The
current supplier is very flexible in the production of the cylinder tubes, but the SI
had to buy the raw materials for this supplier. Another reason for the contact was
that supplier 3 could produce the cylinder tubes much cheaper, because fewer
moulds were needed to produce different lengths and thicknesses. Furthermore,
the supplier was considered as a real automotive supplier. On the other hand, the
reason for the supplier to get involved with the SI was that the cylinder tubes of
the SI meant a new market and would increase sales for the supplier.
Although no prior improvement projects exist between the supplier and the SI, the
supplier did have experience with other customers on CoI projects. With one of
the customers a quality system was developed with the aim to detect problems,
find causes and take action. The tracking system monitored the effectiveness of
the action and if the same problem is not detected within the next six months the
problem is removed from the system. This system also allowed the supplier to
benchmark it against competitors.
It was noted by the supplier that it is important for successful CoI that the supplier
is involved in the early stage of new product development and that not just
drawings are handed over. Being involved early in the process allows the supplier
to fully exploit its specific expertise.
3.5.2

The first assessment

Below you will find the results of the OI and CoI assessment of the SI and the
supplier. The assessments were filled in by the representative of the supplier, a
sales manager, and the responsible purchaser from the site of the SI. The line
represents the supplier and the dashed line the SI.
Because the relationship between the two companies was fairly new and there did
not exist a collaborative history in business transactions and CoI, the results of the
assessment were highly subjective and in some cases speculative. The results of
the OI assessment were based on the experience and perceptions of both
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companies as part of the selection process of the SI. The results of CoI assessment
were based on experiences between the companies so far and in general, since
because both companies know the automotive industry quite well, about
expectations on CoI in the automotive industry.

The EME-members are guided by a
shared improvement and collaboration
values

People/ companies withinthe EME
constantly evaluate improvement
projects and ensure thatthe outcomes
are used to improve and monitorthe
collaborative improvement system on an
EME level.

Companies withinthe EME use longterm goals and objectives to focus,
prioritise and organise improvement
activities

People/ companies withinthe EME
participate in implementing and
facilitating improvement projects across
the boundaries ofthe inter-company
operations

People/ companies withinthe EME
participate proactively in incremental
improvement and their learning is
captured and deployed

Figure 15: Results of the CoI assessment between SI and supplier 3
Relationship Management

Planning Link

Quality Link

actual level

Engineering Link

Logistic Link

Figure 16: Results of the OI assessment between SI and supplier 3

It is interesting to see that the scores on the OI did not differ that much between
the supplier and the SI. During the discussion between the two representatives it
became clear that the perception towards each other on operational processes was
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in line with each other. Both companies were pleased with the initial contacts and
were eager to start production and supply.
The results of the CoI assessment did show some different results. Discussing the
differences between the companies, it appeared that the supplier filled in the
assessment based on evidence already found in the relationship, whereas the
representative of the SI filled in the assessment based on experiences with similar
automotive suppliers. The representative of the SI thought that the relationship
between the companies could grow to the level as depicted in the first CoI
assessment. The supplier fully agreed with the perception of the representative of
the SI. Both companies expressed their motivation to develop the relationship both
on OI as CoI.
3.5.3

The first six months

At the start of the CO-IMPROVE project, the sales manager of the supplier was
involved in communication and discussions with the SI. However, soon after, the
sales manager changed position in the company. A new contact person was
appointed to the SI and the CO-IMPROVE project. The new contact person, an
account manager, was present at the first two (introductory) workshops. But after
these workshops the supplier did not attend any more workshops. Communication
between the supplier and the SI indicated that the supplier was overloaded with his
regular tasks and has not sufficient time to participate in the project. The challenge
was to get this supplier (re-)involved in the project, because the relationship was
of importance for the SI.
In the mean time, both companies worked on an agreement for the production and
delivery of cylinder tubes at the site of the supplier. The intention had been there
for a year, but because of a long start-up phase, it had not come to delivery. This
might be an explanation for the lack of participation from the site of the supplier.
The SI chose this supplier, because the supplier is able to handle the whole
process of production of the cylinder tubes against more favorable financial terms.
The cheaper production was due to the fact that the supplier needed a few moulds
to produce the cylinder tubes of different lengths and thickness. The initial
proposal by the supplier to the SI was to use one mould to produce all kinds of
cylinder tubes. However, in the process of starting-up the supplier found out that
one mould is not sufficient for producing a high variety of tubes. This issue was
one of the reasons why the production and delivery process was delayed. Other
reasons for delay were the communication between the companies on
specifications and tolerances of the cylinder tubes and the strict, internal change
process at the site of the SI.
After the change in approach of the CO-IMPROVE project, the main issue for the
SI and the researchers was to (re-)involve the supplier in the project. It had been a
long road for both companies to start actual delivery of cylinder tubes, and,
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therefore, it was decided to identify and select two projects centered around this
(past) process in order to identify learning moments and experiences. Agreement
was achieved between the companies to involve the problem of change in tooling
and the information and communication on the specifications as CoI projects.
After the selection of these two CoI projects the supplier and the SI had regular
meetings in between the workshops in order to identify learning moments and
experiences of these two historic cases.
3.5.4

Change in tooling concept

The initial proposal made by the supplier stated the use of one mould to produce
the cylinder tubes, however, soon after, the supplier found out that one mould
would not be sufficient. In order to solve this problem, the supplier developed a
tooling concept, which required a specific set of tooling for each cylinder tubes.
Different lengths and thicknesses needed to be produced using a specific set of
tooling in stead of one set of tooling for all cylinder tubes as envisaged at the start
of the process. The problem with a specific set of tooling for each cylinder tube
was that a certain level of flexibility in the production process could not be
guaranteed and production costs would increase due to higher setup costs. This
would cause problems for both the supplier and the SI.
The cause for the problem with the tooling concept lies with a lack of internal
communication at the site of the supplier. The production leader had been asked to
order the tooling at an external tooling supplier for the production of the cylinder
tubes. The production leader had worked alone without informing the sales
manager. The problem with the tooling was caused by a lack of information and
communication from the project leader to the sales manager and vice versa.
The objective of this improvement project was to develop a flexible and
competitive tooling concept and assure that the project is coordinated well in order
to prevent that the same problems happened again. On the coordination part, it
was decided that a coordinator had to be appointed, which will attend all internal
and external meetings and discussions. It was agreed that the sales manager at the
site of the supplier would be the responsible person. On the tooling part, it became
obvious that it was technically impossible for the supplier to develop one tooling
set for all cylinder tubes. Consequently, several options were discussed and it was
decided between the SI and the supplier that one tooling set for each raw material
dimension would be developed and used. The costs of producing and delivering
cylinder tubes would increase by using more sets of tooling, but still with this
solution a competitive price would be achieved. Further, the suggested solution
would provide sufficient flexibility with reference to possible changes.
After the identification of the causes and problem solving actions, the companies
asked for a structured approach to document outcomes and learning of
improvement projects. As such, the researchers developed a document to facilitate
writing and supporting the process of documenting experiences, observations and
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learning moments (see Appendix 5). The companies documented the process of
the improvement project and reflected upon the process and progress of the CoI
project.
The outcomes of this CoI project were presented in plenum at a workshop. The
companies raised several issues for CoI projects:
1.

the need to have a coordinator/project leader

2.

internal communication

3.

3.5.5

a.

latest information on changes and results should be known
by all internal participants

b.

Frequent internal communication between people involved

external communication
a.

information on tooling costs should be clear and fully
understood by everyone

b.

inform all project members on status of project

c.

Frequent communication/meetings on project level

Information and communication around specifications

The objective of this CoI project was to analyze and evaluate the communication
and information exchange with reference to the initial specifications of the
drawings of the cylinder tubes. At the start of the selection process, quotations
were based on drawings which were approved and released by the SI for serial
production. Consequently, the specifications which were listed were fixed. The
approved and released drawings were send to the supplier. At the time of
negotiations during the selection process, there proved to be no barriers for the
supplier to produce the cylinder tubes with the specified technical specifications.
However, after some trail runs and pieces, it appeared to be more difficult than
anticipated to produce the parts according to these specifications. This was due to
the very small tolerances for the tubes on the drawings. Consequently, the supplier
hoped that some of the tolerances could be changed in order to assure a feasible
production of the cylinder tubes.
It was also noted that the initial drawings did not provide the supplier with
sufficient information with regard to significant characteristics (SCs) and critical
characteristics (CSs) on certain dimensions of the cylinder tubes. Also specific
information on the counterparts in which the cylinder tubes will be assembled was
lacking.
These two issues needed to be solved first, before serial production actually could
take place. The sales manager of the supplier and two purchasers of the SI sat
together and discussed the situation. Upon identification of the above mentioned
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problems, the participants discussed three problem solving actions which together
should solve the problems and allow the companies to start serial production.
It was agreed that the supplier would produce a trial-series of 300 pieces in order
to find out which tolerances could be achieved by the supplier. Based on the trailseries the supplier and the SI would start discussion about tolerances if the deviate
tolerances could be accepted by the SI or not. Closer internal negotiations at the
site of the supplier on feasibility, tolerances, SCs/CCs and the production process
should reveal which additional information about the part and system is required.
In the mean time, the supplier found a new supplier for the machine on which the
cylinder tubes were produced. Although initially the former machine manufacturer
gave a different answer, they appeared to be not able to deliver the machine
according specifications which were acceptable for the SI. However, the machine
of the new supplier caused an increase in the production costs of the cylinder
tubes.
The trial-series of 300 pieces showed that the supplier was able to produce the
cylinder tubes according to specifications. Although higher production costs were
involved, the production of cylinder tubes was ready for serial production.
The outcomes of the internal discussion at the site of the supplier revealed that a
checklist for quotation needed to be developed to assure that all required
information is available in order to make a soundly based quotation without facing
problems afterwards. This meant that for the cylinder tubes information on
specifications, tolerances, SCs/CCs and additional information of the whole
systems and counterparts should be available.
Based on this CoI project, the companies presented and discussed the outcomes
and learning at plenum during a workshop. The following recommendations were
listed:
•

Develop a checklist for quotation

•

Close internal communication within the companies on feasibility,
tolerances, SCs/CCs and production process

•

Frequent communication within the project team to inform all
project members

When the supplier and the SI in plenum summarized and discussed the
experiences, observations and learning moments with the other two suppliers, the
outcomes showed a requirement for a checklist for other request for quotations
(RFQs), the need to keep all parties informed and up-to-date. At that particular
moment, the representative of supplier 1 opened his briefcase and took out a
document. Supplier 1 mentioned that they have been trough this process before
with a different customer and they developed a checklist that could be useful for
future RFQs. The document appeared to be useful for supplier 3 and a copy of the
checklist was handed over.
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3.5.6

The second assessment

The results of the second assessment on CoI and OI are represented in figure 17
and 18. The line represents the supplier, the dashed line the SI. The assessment
was filled in by the sales manager of the supplier and the responsible purchaser at
the site of the SI.
The EME-members are guided by a
shared improvement and collaboration
values

People/ companies withinthe EME
constantly evaluate improvement
projects and ensure thatthe outcomes
are used to improve and monitorthe
collaborative improvement system on an
EME level.

Companies withinthe EME use longterm goals and objectives to focus,
prioritise and organise improvement
activities

People/ companies withinthe EME
participate in implementing and
facilitating improvement projects across
the boundaries of the inter-company
operations

People/ companies withinthe EME
participate proactively in incremental
improvement and their learning is
captured and deployed

Figure 17: Results of the second CoI assessment between SI and supplier 3
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actual level
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Logistic Link

Figure 18: Results of the second OI assessment between SI and supplier 3

It is interesting to see that the scores on the second CoI assessment hardly differ
from the first CoI assessment. Only the last two behaviors show an increase at the
site of the supplier. It was indicated that the participation of the other companies
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in the discussions and reflections at the workshops was valued and it contributed
to the process and progress of CoI. The supplier mentioned the checklist as a good
example of the two behaviors.
At the site of the SI a decrease in the last behavior is notable. The purchaser
mentioned that he had experienced that CoI projects in the relationship between
two companies can already be problematic, getting CoI off the ground on an EME
level appeared much more difficult than he had expected. Although he had seen
some good examples, a constant evaluation of and reflection upon improvement
projects on EME level was not a common habit yet.
The results of the second OI assessments showed that the scores are quite similar
to the results of the first OI assessment. However, we see a decrease in the results
on the planning link at the side of the SI and a decrease in relationship
management on the side of the supplier. Discussing these results, it turned out that
the long period from initial contact to the start of serial production caused the
decrease in both scores. At the moment the assessment were filled in and the
results were discussed during a workshop, no serial production between the SI and
the supplier was started and the initial contact was established about 3 years ago.
Both companies were absolutely not happy with the fact that it has not come to
serial production yet.
3.5.7

The last two months

During the last two workshops the SI and the supplier discussed the delay in
production and delivery of the cylinder tubes. During the first workshop, both
companies indicated that they were not satisfied about the long time it took to
serial production. The supplier even mentioned that top management at the
supplier had asked questions about the planning of serial production and the
involvement in the CO-IMPROVE project. Top management at the site of the
supplier wanted to see the results of the long period of quotation, selection and
testing.
The SI invited the supplier for a meeting to discuss the process and come up with
a plan for production. In this meeting all participants involved of both companies
were invited.
The last workshop the supplier noted in the in-between meeting a plan was
promised to the supplier, but they have not received anything. The supplier did not
know what was missing, since the cylinder tubes of the supplier passed all tests.
The SI responded that the supplier was not in the MRP system yet, and, therefore,
no order could be generated. This was a logistical problem, which the quality and
purchasing manager himself would look into and inform the supplier when the
logistical problem was solved. The supplier commented that it was a slow and
frustrating process.
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Abstract. There is an increasing need to apply and transfer continuous
improvement (CI) to inter-organizational processes. As such Collaborative
Improvement (CoI) is emerging as a new concept within managerial literature and
practice. This paper begins with a discussion on the logic and value of applying
action research (AR) in empirical research in the field of CI and CoI to contribute
to both theory and practice. Introduces the theory and characteristics of AR and
describes the implementation of an AR process in an inter-organizational setting
through the adoption of an AR model. Finally, discusses the generation of theory
through AR and concludes that AR is relevant and valid in research on CI and CoI
as it contributes both to concerns of practitioners and the body of knowledge.
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4.1

Introduction

Collaborative Improvement is emerging as a new concept within managerial
literature and practice (Kaltoft et al., 2003; Cagliano et al., 2002; Coghlan and
Coughlan, 2004; Middel et al., 2005forthcoming). A recent literature study on
Continuous Improvement (CI) indicated that there is an increasing need to apply
and transfer CI to inter-organizational processes (Boer and Gertsen, 2003),
leading to the concept of Collaborative Improvement (CoI). However, there is still
a substantial lack of theory and empirically grounded contributions to the concept
of CoI.
Every process faces complex and unstructured problems that need to be organized
and managed. In order to be able to manage and organize the process of CoI
effectively, managers need to develop an understanding of and create insight in
the process itself. Accordingly, managers and also researchers, are encouraged to
use and apply approaches, methods and techniques that address the needs and
concerns of, on the one hand, applied action towards improvement and, on the
other, creating knowledge and in-depth understanding of the process. An approach
that addresses the two issues of taking action and creating knowledge and that is
particularly valuable for theory building is action research (AR) (Westbrook,
1995; Coughlan and Coghlan, 2002).
The term AR is applicable to a class of action-oriented research (Eden and
Huxham, 1996; Coughlan and Coghlan, 2002; Reason and McArdle, 2004). AR is
simultaneously concerned with contributing to practice, developing competencies
of people facing problems, and adding to scientific knowledge (Shani and
Pasmore, 1985). Action research in collaborative improvement also positions itself
within collaborative research, where external researchers and inside managers
engage in collaborative research and generate actionable knowledge (Adler, Shani
and Styhre, 2004).
This paper will describe the design of an AR approach and explores the issues and
challenges facing researchers as they apply AR in collaborative improvement.
This paper is structured as follows. First, the paper will discuss the approach and
the characteristics of AR. Second, the paper will describe the implementation and
design of an AR model. Finally, the paper explores and discusses the challenges
and issues faced by researchers conducting AR. Specific attention will be paid the
how to generate theory and assess the quality of AR.
The paper will begin with discussion of a recent review in the field of CI and
focusing on the empirical research methods that have been applied.
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4.2

Research methods in CI

As stated by Westbrook (1995) a sign of vitality of an academic discipline is its,
frequent, discussion on its role, its boundaries, and its methods. In a recent review
on CI, Boer and Gertsen (2003) analyzed and discussed 86 papers with regard to
methodology, research outcomes, and theoretical content. The papers were
presented at the (Euro)CINet2 conferences of 1995, 1998 and 2000. Although Boer
and Gertsen (2003) state that it was not always easy to unambiguously identify the
research methods used, they identified a number of data collection methods,
which, alone or in combination, have been used in the field of CI. Based on their
own analysis and discussion of 55 papers of the CINet conference 2002, the
authors of this article endorse the statement by Boer and Gertsen (2003).
Literature on and research in CI has a strong empirical orientation. This is
confirmed by the clear empirical basis of 85% of the 141 papers that have been
presented at the four conferences (see Table 3). In contrast, Pannirselvam et al.
(1999) examined and found that empirical research in published Operations
Management research for the period of 1992-1997 comprised of 18%.

1995

1998

2000

2002

(Multiple) survey(s)

4

8

7

10

Single case study

2

7

7

11

Multiple case study

1

10

10

14

Action research, incl. (simulation)
games

1

2

3

9

Multiple methods

-

-

2

5

Consultancy/experience-based

1

2

2

2

Research proposal or agenda

1

-

1

1

Conceptual/theory-based

-

5

3

2

Other

-

3

1

1

2

EuroCINET is the European Continuous Improvement Network. Since 2000 the
name has changed in CINet, which is a continuation of the EuroCINet. The
Continuous Innovation Network (CINet) is a global network set up to bring
together researchers and industrialists working in the field of Continuous
Innovation.
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Unclear

-

2

1

-

Total number of papers

10

39

37

55

Table 3: Research methodologies in CI (adopted and developed from Boer and Gertsen,
2003)

Boer and Gertsen (2003) gave their interpretation of the research methodologies
that have been applied and used by the authors. They noted that:
The majority of researchers appear to prefer traditional methods like surveys and
single and multiple case studies…Surveys were used in four (40%) of the papers
presented in 1995. In 1998 and 2000, the numbers were eight (20%) and seven
(19%), respectively, which suggest that this instrument is loosing
ground…Instead, qualitative methods, in particular case studies, became more
popular (Boer and Gertsen, 2003, p. 814).
However, specific reference to AR is still limited in the field of CI. Nevertheless,
AR as the applied methodology is increasing and there is, still, a clear opportunity
of a rigorous application of AR in empirical research in CI to contribute to theory
and practice.

4.3

Action Research

The origins of the concept and the introduction of the term “action research” were
introduced in the work of Kurt Lewin and his associates in the 1940s. Lewin and
his colleagues conducted AR in different social settings in which they were
concerned with and combined the generation of theory and the change of a
specific situation through the participation of a researcher. The researcher acted on
and in the system, and, the act itself is presented as the means of both changing the
system and generating critical knowledge about it (Westbrook, 1995).
Through the following decades the concept of AR developed as its application
increased in different fields of study. By now, AR is used as a generic term, which
covers many forms of action-oriented research, such as:
•

Action Science (Argyris and Schon, 1974; Argyris et al., 1985;
Friedman, 2001)

•

Participatory action research (Whyte, 1991; Elden and Chisolm, 1993)

•

Action Inquiry (Torbert, 1991)

Furthermore, AR indicates diversity in theory and practice, providing a wide
choice as what might be appropriate for their research question (Reason and
Bradbury, 2001; Coughlan and Coghlan, 2002).
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A definition of AR that is frequently quoted within related literature is:
Action Research aims to contribute both to the practical concerns of people in an
immediate problematic situation and to the goals of science by joint collaboration
within a mutually acceptable ethical framework (Rapoport, 1970, p. 499).
The two aims of AR have to be sought through a process of changing the
problematic situation itself and studying it at the same time (Foster, 1972;
Coghlan and Brannick, 2005; Coughlan and Coghlan, 2002). As such, AR needs
to develop an understanding of the ethical framework of the particular context. As
stated by Coghlan and Brannick (2005) in AR, ethics involves authentic
relationships between the action researcher and the members of the client system
as to how they understand the process and take significant action. As Clark (1972)
emphasizes, AR is concerned to enlarge the stock of knowledge of the social
science community.
According to Susman and Evered (1978), as the action researcher is working with
the client system and managing the AR project, a third aim of AR rises, to develop
the self-competencies of people facing problems. The client system also acts as a
learning group and evaluates and reflects on the outcomes of the action (Bushe
and Shani, 1991; Coughlan and Coghlan, 2002).
As such, AR can also be viewed as a cyclical process of diagnosing, action
planning, action taking, evaluating and specifying learning (Lau, 1999). Figure 19
depicts the five different phases, whereas the client system infrastructure and the
action researcher have a regulating effect on some or all of the phases (Susman
and Evered, 1978). According to Susman and Evered, they:
…consider all five phases to be necessary for a comprehensive definition of action
research (p. 588).
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Diagnosing
Identifying or
defining a problem

Action Planning

Specifying Learning

Considering alternative
courses of action for
solving a problem

Identifying general
findings

Client system
infrastructure
Evaluating

Action Taking

Studying the consequences
of an action

Selecting a course
of action

Figure 19: Cyclical process of action research (adopted from Susman and Evered, 1978)

4.3.1

Characteristics of AR

Different forms of AR may differ in the number of phases that has been carried
out by the action researcher and the system (Susman and Evered, 1978). Although
there are different forms of AR, several broad characteristics define AR (Foster,
1972; Susman and Evered, 1978, Eden and Huxham, 1996; Gummesson, 2000;
Coughlan and Coghlan, 2002):
•

Research in action, rather than research about action;

•

Participative;

•

Concurrent with action;

•

A sequence of events and an approach to problem solving.

First, the focus of AR is on research in action, rather than research about action.
Unlike other research methodologies, such as surveys and case studies, which seek
to study organizational phenomena, AR is concerned to create organizational
change and simultaneously to study the process (Baburoglu and Ravn, 1992,
Avison et al., 2001). Or as stated by Coughlan and Coghlan (2002)
The central idea is that AR uses a scientific approach to study the resolution of
important social or organizational issues together with those who experience
these issues directly (p. 223)
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Second, AR is participative. The action researcher is not an independent observer,
but becomes a participant, and the process of change becomes the subject of
research (Benbasat et al., 1987; Westbrook, 1995). The quality of collaboration
between the external researchers and the insider members of the client system lies
at the heart of action research. The participation with practitioners on important
social and organizational issues provides a rich insight which could not be gained
be traditional research where members of the system are objects of study (Whyte,
1991; Coughlan and Coghlan, 2002). Members of the client system are not objects
of the study, but they participate actively in the cyclical process outlined above.
The involvement of members of the client system in the AR process is important
to its success (Shani and Pasmore, 1985). The involvement will lower the
resistance to change and increases the probability that the recommendations
conceived will lead to practical improvements (Shani and Pasmore, 1985).
Third, AR is research concurrent with action. As the definition of AR by Rapoport
(1970) already indicates, AR is simultaneously concerned with changing that
action in order to make it more effectively and adding to the scientific body of
knowledge.
Finally, AR is both a sequence of events and an approach to problem solving. As a
sequence of events, AR is a cyclical process of diagnosing, action planning, action
taking, evaluating and specifying learning, leading to further diagnosing and so
on. As an approach to problem solving, it is an application of a scientific method
to resolve critical dilemmas or finding solutions to immediate problems (Shani
and Pasmore, 1985; Coughlan and Coghlan, 2002). The desired outcomes of the
AR process are not only solutions to immediate problems, but also build upon the
knowledge of people within the system through learning from the outcomes and a
contribution to the body of scientific knowledge (Coughlan and Coghlan, 2002).
Learning mechanisms are required to facilitate both the learning of the
participating organizations and to the sustainability of collaborative improvement
(Shani and Docherty, 2003). The creation of structural learning mechanisms are
critical for action research processes that need to generate new change process
tools and to build communities that enable learning.
4.3.2

Action Research Model

Although the benefits of AR are attractive, the complexity of the AR process has
long been recognized (Rapoport, 1970; Foster, 1972; Susman and Evered, 1978,
Shani and Pasmore, 1985; Coughlan and Coghlan, 2002). Based on an analysis,
Shani and Pasmore (1985) conclude that there is still a lack of emphasis on
understanding the factors and their interrelations that might influence, positively
or negatively, the process of AR and its outcomes. Therefore, Shani and Pasmore
(1985) proposed a complete theory of the AR process, which will be further
explained in the next section.
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Shani and Pasmore (1985) developed a model of the AR process, based on an indepth, inductive study of an action research effort in one organization. They
identified four major sets of interrelated factors/processes that emerged as crucial
in the AR process (see Figure 20).

Figure 20: Complete theory of the Action Research Process (adopted from Shani and
Pasmore, 1985)

4.3.2.1

Contextual factors

As stated by Eden and Huxham (1996) the history and context must be taken as
critical to the interpretation of the likely range of validity and applicability of the
outcomes of the AR process. An important requirement for AR is the concern to
understand the specific context in which the outcomes of the research are derived
(Pettigrew, 1990; Eden and Huxham, 1996).
Shani and Pasmore (1985) stated that the contextual factors set the stage for the
formation of relationships and can have a positive or negative effect on the AR
outcomes. Therefore we will give an overview of the industry and discuss the
significance of collaborative relationships of the System Integrator (SI).
4.3.2.2

Quality of relationships

Action researchers are not merely observing something happening, but take action
(Gummesson, 2000; Coughlan and Coghlan, 2002). AR is interactive; it requires
co-operation between the researchers and the client system (Gummesson, 2000;
Coughlan and Coghlan, 2002; Adler, Shani and Styhre, 2004). These
characteristics differentiate AR from other research methodologies, such as
surveys or case studies. However, to ensure that AR contributes theory to the body
of knowledge, particular attention should be given to the quality of the
relationships in the AR process. Shani and Pasmore (1985) stated that, if there is a
single variable that has the most significant impact on the outcomes eventually
attained through AR, it would be the quality of relationships between the
researchers and the members of the client system. The contextual factors, as
described above, do much to determine the quality of relationships that will
eventually evolve; but the state of the several relationships between specific
factors is equally important (Shani and Pasmore, 1985). The factors that determine
the quality of the relationship between the action researcher and the client system,
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as identified by Shani and Pasmore (1985), are level of trust, demonstrated
concern for the other, equality of influence, and common language.
Furthermore, as collaborative improvement is an inter-organizational process
between disparate companies, the outcomes attained through the AR process are
also impacted by the quality of the relationship between the individual companies.
Factors that determine the quality of the relationship are level of trust, willingness
to share information and open communication, (relative) power, mutual
understanding and a shared sense of direction. The application of AR can in turn
promote better quality relationships. The AR cycles produce improved
relationships leading to improved outcomes from the AR process leading to
improved relationships – in other words a virtuous cycle.
4.3.2.3

Quality of the AR process

According to Shani and Pasmore (1985), the quality of the AR process is
measured by two main components:
•

The inquiry process

•

The implementation process

The inquiry process, or more precisely the co-inquiry process, is seen as a key
feature of the AR process (Shani and Pasmore, 1985). AR is seen as a joint
process of the people involved engaging in a process of inquiry and action (Shani
and Pasmore, 1985; Schein, 1999; Coughlan and Coghlan, 2002). As stated by
Shani and Pasmore (1985):
In co-inquiry, not only are organizational members involved in the venture, but it
is recognized that they hold a variety of resources, knowledge, and skills that are
needed to make inquiry successful. The inquiry process itself – where people are
involved in the effort, information is available, people collaborate in the process
of gathering valid knowledge, generate shared understanding of the organization,
and people experiment with the knowledge generated – leads to significant
changes and influences the quality of outcomes of the AR effort (pp. 443)
According to Shani and Pasmore (1985), the implementation process is the second
main component.
4.3.2.4

Outcomes of the AR effort

AR has been identified as a potent method for bringing about change in the client
system and contributing to scientific knowledge (Rapaport, 1970; Shani and
Pasmore, 1985; Westbrook, 1995; Eden and Huxham, 1996; Coughlan and
Coghlan, 2002). The challenge for the action researchers is to engage in both
making the action happen and stand back from the action and reflect on it as it
happens in order to contribute theory to the body of knowledge (Coughlan and
Coghlan, 2002). The effectiveness of the AR approach can be assessed by the (1)

99

degree of inter-organizational improvement and collaboration, (2) the degree of
development of competences as part of the collaborative improvement process, or
the degree to which the organizations are able to learn about themselves and act on
this learning, i.e., (inter-)organizational learning, (3) generation of new knowledge
with regard to the management and organization of CoI processes, and (4) new
theory for inter-organizational AR.
4.3.3

Generating theory through AR

One criterion of positive science for judging whether or not AR is scientific is
whether relationships between action and consequences can be explained by the
covering law of universal knowledge (Susman and Evered, 1978; Coughlan and
Coghlan, 2002). However, as the aim of AR focuses on research in action, instead
of creation of universal knowledge of the covering law, AR can be clearly
contrasted to positivist science (Table 4).

Aim of research

Positivist science

Action research

Universal knowledge

Knowledge in action

Theory
testing
Type of
acquired

knowledge

building

and

Theory building
testing in action

Universal

Particular

Covering law

Situational

and

Praxis
Nature of data

Context free

Contextual embedded

Validation

Logic, measurement

Experiential

Consistency of prediction
and control
Researcher’s role

Observer

Actor
Change agent

Researcher’s
relationship to setting

Detached neutral

Immersed

Table 4: Comparison of positivist science and action research (adopted from Susman and
Evered, 1978; Coughlan and Coghlan, 2002)

As Table 4 indicates the difference are extensive. The choice of the approach of
research is depending on the phenomena one wants to study and the conditions
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under which they are to be studied (Susman and Evered, 1978). In general, AR is
appropriate when (Coghlan and Brannick, 2005; Coughlan and Coghlan, 2002):
•

the research question relates to describing an unfolding series of actions
over time in a given group, community or organization;

•

understanding as a member of a group how and why their action can
change or improve the working of some aspects of a system;

•

and, understanding the process of change or improvement in order to
learn from it.

AR is thought to be most effective for technique development or theory building
(Wood-Harper, 1985; Westbrook 1995). As Eden and Huxham (1996) stated:
Theory building, as a result of AR, will be incremental, moving through a cycle of
developing theory to action to reflection to developing theory, from the particular
to the general in small steps (pp. 533)
As AR cannot be objective, because the action researcher is also part of the client
system, it is less valuable for hypothesis testing (Westbrook, 1995). Nonetheless,
as the field of CI is still an area in need of developing and validating theory and
management concepts (Boer and Gertsen, 2003), there is a clear opportunity for
the application of the theory-building potential of action research.
The fact that the application of AR is still limited within the field of CI and CoI
does not excuse AR from other methodological requirements of other approaches.
Or as stated by Westbrook (1995):
Action researchers must take pains to ensure, as far as possible given the central
role of intervention, that their research method is rigorous and their results
general (pp. 17)
The next section will discuss the methodological requirements of other approaches
(Westbrook, 1995) and how the authors dealt with these requirements in this
research
4.3.3.1

Relevance

AR involves the researcher in working with the members of the client system over
practical matters and issues in an immediate problematic situation (Rapoport,
1978, Westbrook, 1995; Eden and Huxham, 1996, Avison et al., 2001; Coughlan
and Coghlan, 2002). Since AR implies working on genuine concerns together with
those who experience them, the criteria of relevance within AR is met. In this
research the focus was on immediate operational issues and problems,
improvement opportunities and improvement of collaboration between the
members of the client system.
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4.3.3.2

Insight

Within AR the researchers are working closely with the members of the client
system. As the AR process has been applied for a period of months, working with
different people from different functional areas of the companies, the researcher
was perceived as a non-threatening actor in the process. As the researcher was
building up the confidence of all the members of the client system, it allowed the
researcher to be part of the CoI projects with access to rich and detailed
information. This access yielded in-depth insight on and development of an
understanding of the organization and management of CoI. This type of insight
would not be available to, for example, the case researcher, since it comes form
acting as a change agent rather than as a recorder of the existing situation
(Westbrook, 1995).
4.3.3.3

Momentum

As stated by Westbrook (1995), the involvement of companies also gives
momentum. Working on practical concerns in order to improve the situation,
ensures that the contacts between the researcher and the companies are appropriate
frequent and focused to the (research) issue.
4.3.3.4

Subjectivity

According to the positive frame of reference subjectivity is a methodological
challenge that needs to be challenged and confronted. In AR the researcher is an
actor (in contrast to the outside observer) and hence subjectivity is central to the
process of action and reflection. However, in order to mitigate subjectivity within
this research, the researchers paid particular attention to:
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•

Co-design the AR process together with the manager of the SI. Involving
participants as interpreters and co-researchers allows the assumptions of
the researcher to be challenged.

•

Have a group of four additional companies, invited to reflect upon the
outcomes and findings

•

Have a team of action researchers, to reduce personal bias in onsite work
and research

•

Have companies check the write-ups (reflective notes, minutes)

•

Seek for multiple viewpoints within the client-system

•

Prefer data to opinion

•

Presenting and feeding back findings to reflect upon to the researchers
within the CO-IMPROVE project that worked according to the same AR
process in Denmark and Italy

In order to minimize subjectivity of the research, the researchers ensured having
more subjects.
4.3.3.5

Rigour

From the action researcher’s perspective, the challenge is to define and meet
standards of appropriate rigour without scarifying relevance (Argyris and Schon,
1991; Westbrook, 1995). Appropriate rigour in this research means:
•

Fully documenting the approach

•

Consciously and deliberately enacting the AR cycles

•

Critically testing own assumption and interpretations and allowing these
to be tested publically

4.3.3.6

Validity

AR can be justified within its own terms, particularly those which argue that the
reflection and data generation and the emergent theories can not be captured
readily by alternative approaches (Schein, 1987; Eden and Huxham, 1996;
Coughlan and Coghlan, 2002). Validity is a term from traditional positivist
science and has connotations of proof and replication. Within its own terms AR
talks about quality. This paper will assess this research in terms of Shani and
Pasmore (1985) theory and quality dimensions.

4.4

•

The method has produced insight which cannot be gleaned in any other
way (Eden and Huxham, 1996)

•

The history and context for the intervention have be taken as critical to
the interpretation of the likely range of validity and applicability of the
results of AR (Eden and Huxham, 1996)

•

Triangulation with methods such as interviews and assessments have
been used as a dialectical device which powerfully facilitates the
incremental development of theory

Empirical setting

This research was performed in an inter-organizational setting between a System
Integrator (SI) in the automotive industry and three of its suppliers. Although the
model was developed for the AR process on an organizational level, there are
some clear potential for the application and adoption in an inter-organizational
setting. We will use the model to describe the setting in which AR was conducted
and the process of AR itself.
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4.4.1

The contextual factors

The SI is a specialist company in manufacturing and assembling ‘motion control’systems for the different markets. The company sees itself in a niche of the
automotive and truck market. The competitive structure of the automotive and
truck industry has some clear characteristics:
•

Hierarchy in the market

•

Strong distinction between part suppliers and system suppliers

•

Economies of scale

•

Focus on competitive pricing and quality products

Within the automotive and truck industry the order winning criteria is price,
whereas quality, delivery and technology are qualifiers. Therefore, companies
within these industries should constantly monitor the cost-structure (throughout
the supply chain) in order to remain competitive. There is a strategic benefit to
collaborative supply relationships. It is therefore essential for the SI to look for
long term, highly involved and dedicated partners that fully support the processes
of the SI. As such, the SI needs suppliers that apply Continuous Improvement (CI)
with a strong focus on quality, cost and delivery. A close collaboration with a
limited number of suppliers is needed to guarantee maximum use of supplier’s
knowledge in order to increase efficiency and reduce time to markets.
The SI selected three suppliers, which represent different types of relationships
with the SI, to be involved in CoI projects as part of the research project.
Supplier 1 is a medium-sized company with approximately 200 employees.
Supplier 1 is specialized in the design and production of automotive, medical and
pharmaceutical plastic precision parts and assembled product. The SI selected this
supplier because of its intensive collaboration over a number of years and both
companies perceive the relationship as close. The close relationship is typified by
frequent (face-to-face) meetings between different people and different functions,
shared goals with regard to relationship and improvement projects, and clear
improvement plans and teams for sharing and exchanging information. Both
companies expressed the desire to develop a very long-term relationship.
Supplier 2 is a small-sized company with approximately 55 employees. Supplier 2
is specialized in the production and delivery of fine mechanical parts. It delivers it
products to customers in the automotive, agriculture, optical, medical and
measurement/control industry. The SI selected this supplier because of its longterm relationship and collaboration in former improvement projects. The main
driver for collaboration is quality. The supplier indicated that the relationship had
shared goals with regard to quality. Although this was not indicated by the SI, they
did express involvement in the supplier through the use of quality-standards
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(QS9000). The intention of both companies is to increase the collaboration and
develop a long-term relationship.
Supplier 3 is a medium-sized company with approximately 160 employees.
Supplier 3 is specialized in production and development of cylinder-tubes for the
automotive and truck industry. The relationship between the SI and supplier is
fairly young, since only recently the first supply deals were closed. Supplier 3 is
perceived as a real ‘automotive-supplier’, which knows and understands the
industry specific characteristics. The supplier is able to handle the entire process
from buying raw material to the delivery of cylinder-tubes and therefore of
particular importance for the SI with regard to this product. Both companies are
interested in developing a long-term relationship.
4.4.2

The quality of relationships

In this section, we will, first, discuss the perceived quality of the relationship
between the three suppliers and the SI. Secondly, we will discuss the client system
as a whole based. Finally we will discuss the quality of the relationship between
the action researcher and the client system based on the factors identified by Shani
and Pasmore (1985).
The SI and Supplier 1 indicated that they perceived their relationship as
trustworthy. Both companies were consistent is business transactions and
delivered according specification and promises. The relationship was perceived as
important from the side of the supplier to highly important from the side of the SI.
The SI perceived the relationship as highly important, because of the high
dependency of the SI on a specific product that is produced and delivered by
Supplier 1. This product is critical to the systems of the SI. The (relative) power
was perceived a medium with no direct pressure from either of the two companies.
Both companies expected operational as well as strategic benefits from engaging
in CoI projects. The past involvement of both companies already generated
learning from each other with regard to operational as well as strategic issues and
both companies stated that they had a high willingness to communicate and share
information openly. A mutual understanding had developed between the SI and
supplier on operational and strategic issues and, as such, they shared a sense of
direction within the relationship (development of a long-term relationship).
The SI perceived their relationship with Supplier 2 as trustworthy in terms of
consistency in business transaction and delivery according to specification and
promises. However, Supplier 2 perceived the relationship as less trustworthy,
because of a few incidents in the past relationship where the SI did not fulfill its
side of the agreement. The relationship was perceived as important by both
companies. However, the SI perceived the dependency on the supplier as low,
whereas the supplier perceived their dependency on the SI as high. The SI was one
of the main customers of Supplier 2 with a 20% sales share of their total sales. As
such, the (relative) power in the relationship of the SI and Supplier 2 is

105

unbalanced. The SI has a high relative power compared to the low relative power
from the side of the supplier. In comparison to the relationship between the SI and
Supplier 1, the relationship between the SI and Supplier 2 was characterized by a
lower mutual understanding and willingness to share information and
communicate openly. The main reasons were past experiences from the side of the
supplier and a perceived pressure by the SI towards the supplier. However, both
expressed the intention to develop a long-term relationship with a focus on new
product and process developments.
The relationship between the SI and Supplier 3 was fairly new and therefore no
perception on the trustworthiness of the relationship could be given by the
companies. Both companies indicated that they perceived the new relationship as
very important. From the side of the SI, because the supplier is able to handle the
complete purchasing activity with regard to the specific product they are
producing and delivering. From the side of the supplier, the relationship with the
SI means an increase in sale and a new customer within the automotive industry.
The relative power in the relationship was perceived as low. The potential
purchase share of the total purchases of the SI was 2% and the potential sales were
3% of the total sales of the supplier. Since this was a fairly new relationship
neither a mutual understanding nor a joint sense of direction has been developed.
But both companies expressed the willingness to openly share information and
frequently communicate. One of the representatives of the SI perceived the initial
contacts between the companies as constructive and open.
The client system comprised the SI and three of its suppliers. The suppliers that
were involved represented different types of relationships with the SI in terms of
trust, (relative) power, willingness to share information and communicate openly,
mutual understanding and sense of direction. Furthermore, the three suppliers
produced and delivered different products to the SI, and, as such, were not in
direct competition with each other. As such, information could pass freely and
openly among the companies within the client system. All companies expressed
the intention to communicate and share information openly in order to learn from
each other.
Interdependence between the researcher and the client system is an essential
feature of AR (Susman and Evered, 1978). The outcomes of the AR process are
significantly impacted by the management of the relationship between the
researcher and the client system (Susman and Evered, 1978; Shani and Pasmore,
1985). Prior to the AR approach the action researcher and the members of the
client system met before carrying out an in-depth case study. This case study was
conducted into the areas where continuous improvement in an EME context could
be applied and the requirements of companies in terms of organizational,
managerial and technological mechanisms to support and foster collaborative
improvement (Middel et al., 2005). As such, the action researcher was able to preunderstand the norms and values within this particular context, develop a common
understanding on the research issue of CoI, and develop a pre-relationship
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between the researcher and the companies. This impacted the level of trust in the
relationship between researcher and members of the client system and a high level
of openness was perceived. Different members of the companies entrusted the
researcher with sensible information on their relationships with SI or supplier
during the AR process. This allowed the researcher to develop a holistic
understanding of the unfolding events during the AR process. The level of trust
between the researcher and the companies and the knowledge and preunderstanding of the researcher of the context and conditions, the structure and
dynamics of the inter-organizational setting allowed the development of a mutual
concern for the other. Empathy, respect, and acceptance created an environment
conducive to mutual exploration and participation (see also Shani and Pasmore,
1985). As such, power within the relationship was perceived as balanced. The
companies selected and initiated the inter-organizational issues for improvement
and were facilitated by the researcher, meetings were organized and scheduled by
the researcher with input from the companies, and occurred conflicts were
resolved constructively. In the beginning of the research project, the researcher
introduced and explained the objectives of the AR process to the members of the
client system. This familiarized the members of the client system with the
objectives, process, outcomes and mutual interest of the AR process. This allowed
the development of a shared language and common understanding towards AR, in
which participants shared in the researcher’s theory development and vice versa
(Shani and Pasmore, 1985). In this way, common understandings can be
developed from different perceptions of the same events or circumstances, which
will ultimately lead to mutually satisfying outcomes of the AR effort (Shani and
Pasmore, 1985).
4.4.3

The quality of the Action Research process

According to Shani and Pasmore (1985), the quality of the AR process is
measured by two main components:
•

The inquiry process

•

The implementation process

4.4.3.1

The inquiry process

In this research project the AR process was adopted through a series of AR cycles.
Each cycle involves a process of diagnosing, planning, taking action, and then
fact-finding about the results of that action in order to plan and take further action
(Coghlan and Brannick, 2005; Coughlan and Coghlan, 2002; Coghlan et al.,
2004). The AR group comprised of the four companies and researchers from the
University of Twente (UT) and Trinity College Dublin (TCD). The group of
researchers included two researchers with a wide range of research experience in
CI, innovation, quality management, organization development, business ethics
and two doctoral students (one from the UT and one from TCD). The group of
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researchers met three times prior to the start of the AR process (Coghlan et al.,
2004). The first two meetings were to achieve a common understanding of the AR
imperatives and the third meeting focused on a detail preparation of the
implementation of the AR process and how to gather, document and make sense
of the data.
As the companies engaged themselves in action, the researchers gathered data
through (Coghlan et al., 2004):
•

Instrumentation (documentation from assignments)

•

Minutes and reflective notes of the AR group

•

Minutes and reflective notes of researchers meetings

Each meeting of the AR group was preceded and followed by a meeting among
the researchers. The purpose of these meetings was as follows:
•

Gather, document and make sense of the data with respect to CoI
between the companies

•

Reflect upon the documents of the assignments and review feedback
from the companies

•

Develop and outline the plan for the process of AR from stage to stage in
order to ensure the quality of the research data, companies motivation
and performance

•

Discuss and resolve issues that might arise

In this way, the action researchers were able to understand the generated data,
expose and test their assumptions and interpretations, and reflect and analyze upon
the issues of CoI (Middel et al., 2005).
The findings of the AR group were fed back to a wider set of researchers in the
CO-IMPROVE project. The action researchers compiled a series of research
documents that were presented, discussed and reflected upon in workshop settings
by all other (local) researchers in CO-IMPROVE meetings. During these meetings
the manager of the SI was present and participated in the discussion and reflection
in order to, jointly, plan and implement consequent action. As such, the manager
of the SI was actively part in the inquiry process. Co-inquiry suggests a two-way
relationship between the action researcher and the client system. As Eden and
Huxham (1996) stated:
“The researcher becomes involved in and contributes to the practitioner’s world,
and the practitioner becomes involved in and contributes directly to the form of
the research output (pp. 528)”.
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4.4.3.2

Implementation process

The AR approach was put in place over a period of 15 months through a cycle of
12 joint workshops. These workshops involved all the companies and were aimed
at engaging the companies in collaborative improvement projects, involving
processes of diagnosing, fact-finding, implementation and evaluation of
improvement actions in the areas of delivery, quality, change-order management,
and cost reductions. The participants themselves carried out the improvement
activities, facilitated by the action researcher. The results of the improvement
projects were presented and discussed in plenum by the representatives of the
companies to evaluate and reflect on the process and progress of the collaborative
improvement project. During the reflection and discussion at the workshops the
researcher stimulated and facilitated the identification of experiences, observations
and learning moments. In this way, explicit attention was paid to learning and how
this could contribute to the development of the body of knowledge to the
individual companies and the clients system as a whole.
Improvement projects in collaborative operations were started based on
improvement areas, which were identified through interviews by the researchers
with representatives of the companies and the results of assessments with regard to
the level of operational integration and collaborative improvement maturity. The
result was a list of possible improvement projects between the SI and the suppliers
from which the companies selected specific improvement projects at the
workshops. After the companies had selected a project, they started working on
the collaborative improvement activity, whereby the researcher acted as a
facilitator for all the companies in the project.
The initial approach can be described as an approach in which the companies in
the network together initiate improvement projects. Within this approach a high
degree of consensus between the companies in the client systems was striven at.
The SI had deliberately chosen not to be directive or prescribe improvement
projects, since it felt that collaboration and collaborative improvement is about
shared goals and vision, mutual dependence and joint work and activities.
Furthermore it believed that a directive role of the SI would not facilitate the
participation of the suppliers and the development of collaborative improvement
in the EME.
However, after three months, hardly any improvement projects were started
between the companies. Main reasons were a lack of activity at company level and
no sense of urgency in general. Although all the companies supported the adopted
approach, it did not lead to the results with regard to collaborative improvement.
The SI and the suppliers were not able to hold on to the enthusiasm, shown during
the workshops, and translate this enthusiasm into activities within the companies.
Discussing and analyzing this situation, the SI and the researcher decided to
change the approach towards a more active and directive role of the SI. Within
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this role the SI should start activities, generate discussion and encourage
participation of all companies within the EME. Besides the change in role the
frequency of the workshops was increased from a half day every two months to a
full day every month in order to increase efficiency and effectiveness of the
meetings. The monthly workshops were intended to trigger and stimulate the
process and progress of the collaborative improvement projects. This stimulus and
trigger was needed since the companies perceived the projects to be additional to
their daily activities and in practice a higher priority was given to daily operational
activities. A second reason for increasing the frequency of the workshops was that
energy and attention increased shortly before and shortly after a workshop. The
sense of urgency increased in the period around the workshops as people received
an incentive to start working on the collaborative improvement activities, but after
some time attention and energy decreased causing the lack of activity within the
EME. By scheduling a workshop every month the researcher and the SI were
trying to keep momentum and speed within the process and progress of the
improvement projects. A third reason was that the participants themselves
underline the importance of face-to-face contact for learning collaboratively.
4.4.4

The outcomes of the Action Research effort

AR has been identified as a potent method for bringing about change in the client
system and contributing to scientific knowledge (Rapaport, 1970; Shani and
Pasmore, 1985; Westbrook, 1995; Eden and Huxham, 1996; Coughlan and
Coghlan, 2002). The effectiveness of the AR approach can be assessed by four
factors that were describes before.
4.4.4.1

Inter-organizational improvement and collaboration (1) and interorganizational learning (2)

Over a period of 1½ years 5 CoI projects between the SI and the suppliers were
started in the different functional areas, such as quality, (change) order
management, and manufacturing. The CoI projects were multi-disciplinary and
required the involvement of different functional departments from all the
companies, such as purchasing, engineering, sales, quality, and production. An
overview of the CoI projects and the operational and learning outcomes is
presented in Table 5.
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Relationship

Collaborative
Improvement
Project

Operational
Outcomes

Learning
Outcomes

SI – supplier 1

Redesign of a
product, which
caused
severe
problems during
malfunction in
the system of the
SI

Cost reduction
and increase of
the quality of the
product.
The
supplier
was
able to reduce
internal scrape
rate by 33%

Increased
awareness of the
need
to
communicate and
share information
more
regularly.
Closer
collaboration
is
necessary
to
overcome
problems

SI – supplier 1

Proposal
to
produce
an
existing product
of the SI of
aluminium
in
plastic

Expected
outcomes
are
50%
cost
reduction for the
SI and increase
in Sale for the
supplier

The inducement
for improvement is
not
always
a
practical problem
but can also be
more creative and
pro-active

SI – supplier 2

Cleanliness
products

Increase in sales
from
SI
to
supplier.
Reduction
by
reject rate by SI

Need for project
planning.
Importance
of
information
sharing between
the companies

SI – supplier 3

Information and
communication
on specifications
of products

N.A.

Increased
information
exchange
and
awareness of need
for
improving
communication

SI – supplier 3

Analyze
and
evaluate
a
change
in
tooling concept
by the supplier

N.A.

Increased insight
in organizational
structure
and
communication
flows on both
sides

of

Table 5: CoI projects and their outcomes
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The companies within the client system focused on real day-to-day issues and
concerns that have been identified by them. Whereas the companies, initially, reacted and tended to focus CoI projects on problems, they recognized that they
could concentrate also on more creative and pro-active opportunities for
improvement. As the process of CoI unfolded over time, the companies learned
that CoI is not additional to daily activities, but an integral part of daily
operational activities in and between the companies. By applying the AR approach
as a problem solving tool the companies were able to start solving problems
systematically. The companies were engaging themselves in the AR cycles,
whereby explicit attention is given to synthesizing and diffusing experiences,
observations and learning moments as part of the CoI projects.
Initially, there was no mutual understanding of the concept of CoI, which had a
negative effect on the level of openness between the companies and resulted in
political behavior of the suppliers towards the SI. The suppliers had the
impression that this was another way of implementing cost reduction and quality
programs. Particular attention was paid to create a shared vision on CoI and a
sense of direction. The companies in the EME experienced the regular face-to-face
meetings, such as the workshops, as a “fuel” for CoI projects. During these
meetings they were able to align expectations, share information, reflect on
projects and increase visibility of the process. In general, the regular meetings kept
momentum and speed within the CoI projects.
Reflection and evaluation was not performed within the EME due to operational
priorities. Learning was not an integral part of collaborative relationships and CoI
projects between the companies in the EME. A challenge that faced the
participants was the diffusion of learning externally to the other companies in the
EME and internally in their own organization. Given the current market changes
and competitive pressures, the companies experienced and recognized the need for
single-loop and double-loop learning (Argyris and Schon, 1996) to learn to
improve and tackle increasingly complex improvement problems and challenges.
The companies in the EME developed and improved their capability for interorganizational improvement and learning, not only through engaging in CoI
projects, but also through having the willingness to collaborate, communicate and
share information, and to understand each others position and develop a sense of
direction.
4.4.4.2

Knowledge with regard to the management and organization of CoI
processes (3)

In managing the project and studying it at the same time the action researchers
faced the challenge to generate actionable knowledge, while companies where
engaging in CoI projects. The AR process allowed the researcher to be part of the
CoI projects with access to rich and detailed information. This access yielded indepth insight on and development of an understanding of the organization and
management of CoI. As understanding of the process of CoI developed, several
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insights emerged in relation to managing and organizing CoI (see also Kaltoft et
al., 2003):
•

Companies need to understand each others’ positions and to create a
shared sense of direction

•

A learning environment can be created in which companies can and do,
openly, communicate and share information

•

Trust and commitment have to be created among the companies as part of
the collaborative relationship and CoI projects

•

The SI should have an active and committed role with regard to CoI
projects and learning

•

Assessment tools help identify and implement CoI projects

•

Project management tools and frequent workshops keep momentum and
progress in the CoI projects and create a sense of urgency

•

Facilitation by action researchers is required in the process of CoI and
learning

The workshops provided the structure for the collaborative space in which the
learning mechanisms were utilized (Shani and Docherty, 2003). The planning and
implementation of projects and the reflection on their progress were undertaken in
an atmosphere of partnership and collaboration and enacted through the shared
process of planning, implementing and reflecting.
4.4.4.3

Theory of inter-organizational AR (4)

The inter-organizational relations and interactions within this research project
reflect complex interlevel dynamics (Rashford and Coghlan, 1994). Within this
project they provide frames for understanding how researcher participation is
developed through increasing complexity (Coghlan et al., 2004). Companies and
individuals work on their own collaborative improvement projects. A manager of
the SI participated in local meetings of the AR group and was actively part of the
inquiry process. The findings of the AR group were fed back to a wider set of
researchers in the CO-IMPROVE project. The action researchers compiled a
series of research documents that were presented, discussed and reflected upon in
workshop settings by all other (local) researchers in CO-IMPROVE meetings.
These frames are not only for the purpose of understanding but also the basis for
action; they provide a useful systemic focus for action and collaborative research
(Coghlan, 2002, Coghlan et al., 2004; Adler, Shani and Styhre, 2004).
This research fulfils the quality criteria for action research as articulated by
Reason and Bradbury (2001):
•

The project is engaging in significant work
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•

It is explicit in developing relational participation between the SI and
their suppliers and between the researchers and the companies.

•

It is guided by a reflexive concern for practical outcomes.

•

It is inclusive of a plurality of knowing, as the practical and technical
knowing within the client system is complemented by the development of
theoretical knowledge of how the client system works (Coghlan et al.,
2004)

•

A new and enduring infrastructure within the client system will result.

AR has been efficient and effective for both the researchers and companies within
the client system. From the perspective of the researchers, it allowed in-depth
insight into and development of an understanding of the process of collaborative
improvement in order to generate actionable knowledge (Middel et al., 2005).
From the perspective of the companies, it allowed the companies to engage in
significant work, develop inter-organizational relationships and experience the
relevance of reflecting and evaluating upon activities performed as part of interorganizational work practices (Middel et al., 2005).
A summary table based on the model of Shani and Pasmore (1985) was created to
display the richness of this study, its complexity and distinct outcomes (see Table
6).

Contextual Factors

Quality of Relationships

Environment

System Integrator and Supplier 1

Hierarchy in the market

Relationships were trustworthy and
consistent

Strong distinction between
suppliers and system suppliers

part

Economics of scale
Focus on competitive pricing and
quality products
Order winning criteria is price, whereas
quality, delivery and technology are
qualifiers
System Integrator/suppliers
Different relationships in terms of
supplied products
Different relationships in terms of
maturity of collaboration

114

Demonstrated concern for the other and
a mutual understanding of each other’s
position
Equality of influence and balanced
power in the process
Shared
language
between
companies due to past experience

the

System Integrator and Supplier 2
Relationships were trustworthy and
consistent
Meditated concern for the other due to
past experience

Different intentions with regard to
collaboration

Unbalanced power position due to
dependency of supplier on SI

Different history and experiences with
regard to CoI

System Integrator and Supplier 3
High empathy and acceptance towards
each other
Balanced power position due to mutual
interest in the fairly new relationship
Action researcher and client system
Previous research allowed preunderstanding of particular context,
develop common understanding of
research issue, and develop prerelationship
Development of holistic understanding
of the unfolding events due to entrusted
position of researcher
Empathy, respect and acceptance
between researcher and client system
developed during the project

Quality of Action Research Process

Outcomes

Inquiry process

Inter-organizational improvement and
collaboration
(1)
and
Interorganizational learning (2)

Co-design of the AR process with
manager of SI
Researchers met three times prior to
start. First two meetings to achieve
common understanding, third on
detailed
preparation
of
the
implementation
Each AR group meeting was preceded
and followed by a meeting of
researchers to challenge assumptions
and interpretations
Instrumentation, minutes and reflective
notes were used to gather the richness
and complexity of the process, and
generate a shared understanding

Cost reduction, increased quality of
products, increased sales
Increased understanding in (inter-)
organizational processes and structures
Development of a systematic process to
solve problems
Learning is a integral part of CoI
process and regular meetings as a
“fuel” for the CoI process
Knowledge with regard to management
and organization of CoI processes
Development
of
a
mutual
understanding and the creation of a
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Wider set of researchers were used to
reflect and analyze upon the emerging
issues within the process

shared sense of direction
A new and enduring
environment was created

learning

Manager of SI was present and actively
participated in the researchers meetings

Trust and commitment have been
created among the companies

Implementation process of AR

Active and committed role of SI

AR worked on practical concerns to the
companies involved

Assessment tools help identify and
implement CoI projects

The AR process was guided by
constant and iterative reflection as part
of the process

Project management tools and frequent
workshops keep momentum and
progress, and create a sense of urgency

Companies carried out improvement
activities; facilitated by researchers;
Evaluation and reflection in AR group
in plenum on content and approach

Facilitation by action researchers is
required

An enduring infra-structure towards
improvement and learning was
developed

Theory of inter-organizational AR
Companies and individuals work on
CoI projects
Manager of SI participated in meetings
of AR group and was actively part of
inquiry process
Findings were fed back to wider set of
researchers
Compilation of series of research
documents

Table 6: Summary table of the Action Research process

4.5

Conclusions

Analysis and discussion of 141 papers presented at four CINet conferences
showed that literature on and research in CI has a strong empirical orientation.
Although the majority of the papers presented traditional methods as their main
research methodology, AR as the applied research methodology is gaining in
popularity The empirical orientation of research on CI provides a clear
opportunity for AR to contribute to theory and practice. AR is an approach to
research that does not distinguish between research and action; it addresses the
theme of research in action (Coughlan and Coghlan, 2002).
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Despite the attractiveness of the benefits of AR, the complexity of the AR process
demands a holistic attention to and critical interpretation of the approach itself.
This paper has presented and applied the model of the AR process by Shani and
Pasmore (1985) in an inter-organizational setting. The paper has discussed the
four interrelated factors/processes (contextual factors, quality of relationships,
quality of action research process, and outcomes of the action research effort),
which are critical within the process of AR. As each AR approach is highly
situational, in-depth insight into the process of AR, context and outcomes should
be given in order to make the approach understandable and repeatable to achieve
appropriate quality and rigour in research. In addition particular attention should
be paid to enactment of the cycles of action planning, action taking and
evaluation, the quality of participation in the client system, contribution to the
client system and the development of emergent theory from the action.
This research was focused on the application and adoption of an AR approach in
CoI in a Dutch EME. The outcomes of the AR effort are:
•

Inter-organizational improvement and collaboration

•

Inter-organizational learning

•

Knowledge with regard to the management and organization of CoI
processes

•

Theory of inter-organizational AR

AR is a potent method for bringing about change in the client system and
generating actionable knowledge.

4.6
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Abstract. Increasingly organizations have to identify and implement improvement
projects in an inter-organizational context in order to cope with market changes
and to stay competitive within today’s global environment. Implementing
collaborative improvement is fraught with difficulties that encompass a wide array
of intra- and inter-organizational change issues and working practices. In order to
overcome these difficulties, explicit attention should be paid to the accumulation
and development of knowledge, which offers competitive advantage and to the
long-term development of a capability for learning and continuous improvement
between organizations. This paper describes the application and contribution of an
Action Learning and Action Research approach in collaborative improvement
within an Extended Manufacturing Enterprise in the Netherlands.
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5.1

Introduction

Market developments, including intense international competition, fragmented and
demanding markets and diverse and rapidly changing technologies (Kotler, 2000;
Teece et al., 1997), have created new imperatives for competition, moving
increasingly from the level of the individual organization to networks of disparate
companies. Within these networks companies have to focus on collaborative
efforts and projects to continuously improve and change the current processes and
work practices in order to keep pace with the external dynamics in the business
environment. Therefore, the individual company is becoming an insufficient entity
to identify improvement projects (Harland et al., 1999) and, accordingly,
companies have to identify and implement improvement projects in an interorganizational context, leading to the concept of collaborative improvement.
Inter-organizational collaboration may catalyze the organizational learning
process by stimulating reconsideration of current practices and challenging
assumptions, which can result in more innovative outcomes (Dodgson, 1993).
This offers the potential to enable learning and competence development through
accessing and internalizing the skills and capabilities of partners (Kerrin, 2001,
Bessant et al., 2003).
There is an increasing need to understand and to develop knowledge on the
improvement and learning processes that take place at the inter-company level
(Boer et al., 2000). Consequently, the concept of continuous improvement has
been transferred and extended to the level of ‘collaborative’ continuous
improvement, leading to the concept of collaborative improvement. Collaborative
improvement (CoI) is defined as: “a purposeful inter-company interactive process
that focuses on continuous incremental innovation aimed at enhancing the
Extended Manufacturing Enterprise overall performance” (Cagliano et al., 2005;
Middel et al., 2005).
The process of cultivating collaborative improvement across disparate companies
within a network is fraught with difficulties that encompass a wide array of intraand inter-organizational change issues and working practices. Therefore,
companies have to apply and to use approaches that enable them to tackle these
difficulties of inter-organizational improvement and learning. One approach
designed to tackle real problems and to develop a capacity to learn is ‘action
learning’. Although action learning is a widely adopted approach by managers in
their own companies, it can provide a useful approach for managers and
companies in an inter-organizational setting as well (Coughlan and Coghlan,
2004). While managers and companies engage explicitly in action learning cycles,
researchers can use, in parallel, an action research methodology to generate
actionable knowledge on collaborative improvement in the extended
manufacturing enterprise.
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This paper will focus on application of the action learning and action research
approach in collaborative improvement within an extended manufacturing
enterprise participating in the CO-IMPROVE Project. The combination of action
learning and action research have been fundamental in the EU research project
CO-IMPROVE (Collaborative Improvement Tool for the Extended Manufacturing
Enterprise, G1RD – CT2000 – 00299). In 2001, the CO-IMPROVE project
started with the objectives to develop a business model, supported by a web-based
software system, and action learning based implementation guidelines to support
the design, implementation and ongoing development of collaborative
improvement and learning in the extended manufacturing enterprise. In the paper,
we will discuss the concepts of action learning and action research. Next, we will
describe the research base and the application of action learning and action
research within the context of the extended manufacturing enterprise. Finally, we
will discuss and reflect in detail on the process of action learning and action
research and experiences of the researchers. As a piece, the paper contributes to
the design and implementation of future action learning and action research
projects in extended manufacturing enterprises.

5.2

Action Learning

The key to Continuous Improvement and Collaborative Improvement is
development and learning (Boer et al., 2000). Two related components are
involved in learning: The first involves the accumulation and development of a
core knowledge base, which differentiates the organization from others and offers
the potential for competitive advantage (Bessant et al., 2003). Acquiring this
competence is not simply a matter of purchasing or trading knowledge assets, but
the systematic and purposive learning and construction of a knowledge base
(Teece, 1998; Prahalad and Hamel, 1994). The second is the long-term
development of a capacity for learning and continuous improvement across the
whole organization (Bessant et al., 2003). The learning process does not stop at
the boundaries of the single organization, and, consequently, learning and
competence development are relevant in an inter-organizational setting. This
recognition places a greater emphasis on mechanisms and approaches towards the
long-term development of a capacity for collaborative improvement and learning
in an inter-organizational setting. In response, action learning can provide a useful
methodology for the development of a capacity for learning as part of the CoI
process. Although the concept of action learning (AL) originated at an
interpersonal level there is clear potential for their application in CoI and interorganizational learning (see also Bessant and Tsekouras, 2001).
AL is a method of problem solving and learning to the development of
individuals, groups and organisations (Pedler, 1996). AL takes the task as the
vehicle for learning (Pedler, 1996; Revans, 1998; Marsick & O’Neil, 1999;
Weinstein, 1999; Yorks et al., 1999). In AL, the starting point is the action and
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through implementation and reflection this becomes learning-in-action. AL
encourages critical reflection of action undertaken to generate understanding and
knowledge that will lead to plans further action. AL has six distinct interactive
components (Marquardt, 1999):
1.

A problem – whereby complex organizational issues which touch on
different parts of the organization and which are not amenable to expert
solutions are worked on.

2.

The group – which comprises a typical six to eight members who care
about the problem, know something about it and have the power to
implement solutions (Marquardt, 2004)

3.

The questioning and reflective process – the formula for learning in
action learning is L=P+Q (Revans, 1998). L stands for learning, P for
programmed learning (i.e. current knowledge in use, already known,
what is in books etc.) and Q for questioning. In this regard, action
learning has close relationships with other processes which focus on
learning in action, like action research and experiential learning, and
continuous improvement processes such as Kaizen, TQM and TPM
(Coughlan et al., 2002)

4.

The commitment to taking action – action learning is based on the
premise that no real learning takes place unless and until action is taken.
Implementation of action, rather than recommendations to other, is
central.

5.

The commitment to learning – action learning aims at going beyond
merely solving immediate problems. An increase in the knowledge and
capacity to better adapt to change is more important.

6.

The facilitator – action learning groups benefit from having a facilitator,
one who plays a variety of roles for the group such as coordinator,
catalyst and climate setter.

5.3

Action Research

Action Research (AR) is a cyclical process of diagnosing, action planning, action
taking, evaluating and specifying learning (Lau, 1999). Action research focuses on
research in action, rather than research about action, in which members of the
studied system actively participate in the cyclical process. Several broad
characteristics define action research (Eden and Huxham, 1996; Coghlan and
Brannick, 2001; Coughlan and Coghlan, 2002):
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•

Research in action, rather than research about action;

•

Participative;

•

Concurrent with action;

•

A sequence of events and an approach to problem solving.

The AR approach was adopted to facilitate and to stimulate the development of a
capability for improvement and learning process within the EME (Middel et al.,
2006). The research reported in this paper was undertaken through an AR
approach where the researchers were both managing the project and studying at
the same time (Coghlan and Brannick, 2001; Coughlan and Coghlan, 2002). The
AR approach was simultaneously applied with AL, which was to allow the
researchers to interact with the EME as the companies engage themselves in the
process of learning in action. This research engaged in significant work as it
explored the experience of learning-in-action and so an opportunity for AR
(Coghlan et al., 2004). As stated by Westbrook (1995) a main contribution of
action research to learning, which is not available to other methods, is that when
participants involve themselves in change experiments, they engage in non-trivial
learning, and they think and reflect seriously on what they are doing. The AR
approach developed explicitly the relational participation between the companies
involved and the researchers and the companies and it was guided by a reflexive
concern for practical outcomes. Consequently, the AR approach extended and
deepened the cycle of learning that involved refining thinking, reviewing
assumptions, re-evaluating the methods that have been used, and checking
knowledge, or knowing-in-action (Schön, 1987), that shaped the action. AR used
the results of the reflection, or reflection-in-action (see Schön, 1987), to plan and
propose next steps or different actions within the project, develop new lines of
inquiry. Clearly, both AR and AL are cyclic and are about learning from
experience. Both AR and AL involve action and reflection on that action (Dick,
1997), which is intended to change and improve practices. Through the adoption
and implementation of AR within the specific setting it was inclusive of a plurality
of knowing, as the practical and technical knowing within the EME is
complemented by the development of theoretical knowledge on the process of CoI
(Coghlan et al., 2004).

5.4

Research base

The focus of the paper is on the application of Action Learning and Action
Research within an EME in the Netherlands, comprising of a system integrator
and three of its suppliers. The system integrator (SI) is a company, which is
specialized in ‘Motion Control’-systems for different markets, including the
automotive, truck, marine, medical and agriculture market. The company sees
itself in a niche market, dominantly automotive and truck.
The suppliers selected by the SI to participate in the CO-IMPROVE project all
represent different kinds of relationship and deliver different kind of products (see
Table 7). The consideration of the SI was that information and communication
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should pass freely throughout the whole group without running the risk of giving
or losing sensitive information to the other participants. The underlying reason for
the SI to select these suppliers was that the suppliers were perceived as highly
involved in collaboration and are dedicated partners that fully support the SI in
assembling and delivering the systems of the SI.

Company

#Employees

Geography

Products

System
Integrator

425

The
Netherlands
(East)

Electro-hydraulic systems for
operating soft tops and
retractable hard tops on
convertible cars as well as
opening/closing car trunks

Supplier 1

200

The
Netherlands
(South)

Plastic precision parts
assembled products for
automotive,
medical
pharmaceutical industry.
company supplies the SI
plastic moulding products

Supplier 2

55

The
Netherlands
(East)

Fine-mechanical parts for hightech industry. The company
supplies parts for the pump for
opening the roof

Supplier 3

160

Germany
(West)

Cylinder-tubes
for
automotive industry.

and
the
and
The
with

the

Table 7: Companies in the EME

Over a period of 1½ years, 5 CoI projects between the SI and the suppliers were
started in the area of quality, (change) order management, and manufacturing. The
CoI projects were multi-disciplinary and required the involvement of different
functional departments from all the companies, such as purchasing, engineering,
sales, quality, and production. An overview of the CoI projects is presented (Table
8) and an introduction and description of one of the CoI project between the SI
and one of the suppliers is given.

Relationship

Collaborative Improvement Project

SI – supplier 1

Redesign of a product, which causes
severe problems during malfunction in
the system of the SI
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SI – supplier 1

Proposal to produce an existing product
of the SI of aluminum in plastic

SI – supplier 2

Information and communication on
specifications of products

SI – supplier 2

Analyze and evaluate a change in
tooling concept by the supplier

SI – supplier 3

Cleanliness of products

Table 8: CoI projects

For example, a specific CoI project between the SI and one of the suppliers
concerned a quality problem with a product, which was supplied by the supplier to
the SI (see first project in Table 8). The supplied product had caused severe
problems in the final products of the SI due to the fact that the product could
collapse during function. This was a 4-year old problem, which has been the
subject of many improvement attempts. The project team comprised of people
from purchasing, sales, engineering and quality. Based on discussions and
reflections several reasons were identified why prior improvement attempts did
not lead to satisfactory solutions, such as lack of resources due to internal
priorities at both sites, intra- and inter-organizational communication within/about
project, initial specifications/requirements of product were not-known, loss of
prior experience and knowledge, and diffusion of techniques between SI and
supplier.
At the start of this CoI project, it was recognized that the supplier was not able to
optimize technically their processes to prevent the malfunctioning of the supplied
product. Therefore, the participants engaged themselves in a systematic process of
problem solving in order to retrieve additional information and suggestions to
solve the problem with regard the supplied product. The problem solving
happened in a very open and constructive way, trying to find the underlying
causes and how these could be solved. An improvement plan was developed,
assigning different tasks and responsibilities to project members with due dates.
Regular face-to-face meetings were used to share information, discuss the process
and progress of the project, reflect and evaluate, synthesize learning. The meetings
kept momentum in the CoI project, created an atmosphere for direct
communication and honesty, and increased the awareness of the benefits of CoI
and learning. As the process unfolded over time, a researcher facilitated the entire
CoI process. The outcomes of the project and the learning achieved were:
•

New material composition of the product, reducing cost and increasing
quality for the SI and reducing internal scrap rate of the supplier by 33%;
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•

Increased (awareness of need to) information sharing and communication
as part of the CoI process;

•

Recognition that openness, trust, goals sharing and mutual understanding
are required to allow actual collaboration and to finalize efforts in CoI to
effective results.

5.5
5.5.1

Action Learning and Action Research in the EME
Action Learning in the EME

The application of the concept of action learning in the CO-IMPROVE project
was envisaged as an integrated set of actions to be executed in learning networks.
A program was designed based on an AL framework (Marquardt, 1999) and built
around a structure of regular workshops. Here participants would meet in a group,
discuss and reflect on the progress of the particular change project on which they
were working and then follow up on the learning from that meeting in the day-today enactment of attempted solutions to the problem. The inter-relationships
between the components of AL are depicted in Figure 21.

Figure 21: Inter-relationships among components of Action Learning (adopted and
developed form Marquardt, 1999)

The initial chosen approach was based on the philosophy that collaboration and
improvement in a network of companies is characterized by interdependence,
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shared goals and vision, trust, commitment, joint work and activities (Kaltoft et
al., 2004). This approach was chosen in order to enable the participants to
discover and become aware of the concept and the possible benefits of CoI, since
this was new to the participants. The AL approach was put in place in the EME
over a period of 18 months through a cycle of 15 workshops. These workshops
were organized on a monthly basis. The workshops were aimed at engaging
companies in collaborative improvement activities, involving processes of
diagnosing, fact-finding, implementation and evaluation of improvement actions.
Moreover, the process of action learning emphasized the importance of a
structured questioning and reflective process within the EME. The workshops
were scheduled according to a fixed format of the agenda. Within the agenda slots
were scheduled for the CO-IMPROVE project, CoI projects on dyad and EME
level and incentives. These slots had the objective of stimulating and triggering
discussion and action to identify and to select CoI projects, to learn from
experiences of others within the project, to link the meetings in order to keep
momentum in the CoI projects, and to synthesize learning.
In the real world of work, learning for most individuals generally occurs from the
process of doing a job (Marquardt, 2000). AL creates the conditions in which
individuals learn from their own experience in a real-life problem, helped by and
helping others facing similar situations (Marquardt, 2000). AL is likely to have the
biggest impact on individuals and on companies when it has support from
management (Pedler, 1996). AL needs to be supported, stimulated and adapted
adequately through means, time and space in order to equip individuals to more
effectively respond to changes. Within this research project the participants of all
the companies did have the support of the organization to attend the meetings,
actively participated in the project, implement and work on the CoI projects.
Although none of the top managers of the companies were actively involved or
attended the meetings, the participants were given sufficient means, time and
space. Due to business reality of the customer-supplier relationships and the
involvement in the AR process, as outlined in the paper, the manager of the SI had
an important position in terms of (management) support of the AL team. The
(manager of the) SI had the belief that successful collaboration and improvement
in a network of companies requires shared goals and vision, trust and
commitment. As such, CoI projects should be initiated and selected by the whole
group based on immediate practical problems or improvement opportunities
Kaltoft et al., 2004). According to Pedler (1996) an important factor in
management support should be the refreshing belief that the best ideas do not
come from them, but that they do recognize the value of a flow of ideas upwards.
By playing significant roles, such as instigator, expert and facilitator the manager
of the SI ensured a focus on AL.
As depicted Figure 21, the approach and (management) support are supporting and
stimulating the application of the six distinct interactive components of AL. In
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more detail, the six components of Marquardt’s framework (1999) underpinning
the CoI projects are as follows.
5.5.1.1

A problem

AL centers around a problem, project, challenge, issue or task and which is
significant, urgent and the responsibility of the team to solve (Marquardt, 2004).
It should also provide the opportunity for the group to generate learning
opportunities, to build knowledge and to develop skills on individual, team and
(inter-) organizational level. The focus within the research project was on
immediate operational issues in terms of product and process improvement, proactive and creative improvement opportunities and improvement of the
collaboration between system integrator and suppliers.
5.5.1.2

The group

The AL group was comprised of the SI and the three suppliers presented in Table
8. Involved from the site of the SI were the manager of the quality and purchasing
department and two purchasers who had a functional responsibility within the SI
for the suppliers. From the site of the suppliers; a sales engineer participated form
the site of supplier 1, a salesman from the site of supplier 2, and an account
manager from the site of supplier 3. During the meetings at least two
representatives of the SI and, most of the occasions, one representatives of each of
the suppliers were present. The main reasons more not attending the meetings
were lack of time and business priorities. The group met 15 times over an 18month interval. The participants:
•

Contributed actively to the team and the project

•

Benefited enough individually to remain involved, both from an
operational and learning perspective

•

Were likely to attend meetings consistently

•

Had the support of the organization

5.5.1.3

The questioning and reflective process

AL emphasizes questions and reflection and, as such, problems are being tackled
through a process of action and/or experience, question and reflect on this
experience, draw conclusions and generate knowledge, and plan new action
(Revans, 1982; Marquardt, 2004). The questioning and reflective process is a
crucial part of each learning cycle, including AL.
Monthly EME workshops were used to monitor each improvement project and
facilitate a reflective process. The workshops aimed at engaging companies in
collaborative improvement activities, involving processes of diagnosing, factfinding, implementation and evaluation of improvement actions. The results of the
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improvement activities were presented and discussed in plenary to evaluate and to
reflect on the process and progress in order to identify experiences, observations
and learning moments.
Enactment of the process of AL began to emerge through iterations of workshops.
In the beginning of the CO-IMPROVE project the questioning and reflective
process was planned, because evaluation was, at that time, not a part of the wayof-working in previous (collaborative) improvement projects. The SI constantly
emphasized the need and importance of evaluation and reflection and sharing the
lessons learned with the members in the EME. As the project continued, the
participants saw benefits of the questioning and reflective process and it became
an integral part of the collaborative improvement activities.
A reflective document was used to structure the process of improvement and to
facilitate the reflection and evaluation of the process and progress of each
improvement project. The objective of the document was to report on the learning
as part of the process of CoI based on experiences, observations and reflections.
The reflective document and process of action learning emphasized the
importance of a structured questioning and reflective process. The reflective
document was necessary, because evaluation and reflection were not an integral
part of the improvement process. Before the start of the AL approach, the
participating people/companies did not perform the evaluation/reflection process
and continue with daily activities (priorities) after an improvement project. Using
this document people/companies within the EME began to see the importance and
benefits of evaluation and reflection.
The expanded PDCA was the basis for the improvement projects. The
improvement projects and the questioning and reflective process were structured
in alignment with the PDCA-cycle.
5.5.1.4

The commitment to taking action

AL requires that the group is able to take necessary action on the problem
(Marquardt, 2004). The group must have the support to take action themselves or
be assured that their recommendation will be implemented (Marquardt, 2004). A
prerequisite for the commitment to taking action is (management) support.
In this research project the commitment of the AL group was to taking the
necessary strategic and operational steps to engage in collaborative improvement
projects. The premise underlying this commitment was that no real learning takes
place unless and until action is taken. The commitment to action was reflected in a
schedule of meetings to support and to facilitate the questioning and reflective
process. In each meeting explicit attention was given to the progress and process
of each improvement project, during a number of phases within each meeting:
•

Collaborative improvement action planning and evaluation
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•

Presentation and reflection plenary on the process and progress of the
project

•

Practical, reflective and challenging discussion on the issues arising in
the improvement activities

Company visits and factory tours were used to sharpen the focus on the emerging
issues within the EME.
5.5.1.5

The commitment to learning

In the meetings explicit focus was given to learning during the meetings through
presentations and discussions in plenum and the diffusion of knowledge,
experiences and lessons as part of the collaborative improvement projects. The
attention towards learning was planned through a reflective questioning process in
order to increase the awareness of the concept and benefits of a structured process
of collaborative improvement and learning.
5.5.1.6

The facilitator

Within the AL group members of the University of Twente and Trinity College
Dublin facilitated the AL process. The facilitators acted primarily as learning
coaches, coordinating the meetings, keeping learning to the forefront of the
agenda, and explicitly focusing on:
•

Facilitating discussion on the reflection and evaluation of improvement
projects

•

Constantly focusing on the applicability of improvement outcomes and
lessons learned in other dyadic relationships

•

Providing the companies with a structured approach towards reflection
and evaluation

•

Focusing on closing the PDCA cycle and ensuring that reflection is not
neglected in the focus on immediate action

AL is as a method of problem solving, which has been used in this research
project focused on CoI in order to improve inter-organizational processes and
collaboration between the companies involved. The companies focused on day-today issues and concerns that were identified by them. CoI projects were started,
planned and solutions were implemented in order to improve the existing
situation. Besides the operational outcomes in terms of increased quality,
improved delivery and decreased costs between the companies within the EME,
useful progress was also made on the relational and group level in terms of insight
and understanding of inter and intra-organizational processes. Next to the
immediate, short-term benefits of solving a problem, the longer-term benefit of
AL is the learning gained by each group member and the whole group and how
this is disseminated and applied within the network of companies (Marquardt,
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2004). Briefly, AL places equal emphasis on the learning and development as it
does on solving a problem (Marquardt, 1999; Marquardt, 2004). Within the AL
group the process and progress of the CoI projects were evaluated, reflected upon,
presented, and discussed in order to share and disseminate the observations,
experiences and lessons learned, which formed the basis for new CoI projects.
Through the dissemination within the AL group the individuals experienced the
benefits of AL as part of the CoI process, understood each other’s position and
objectives, communication became more open, and information was more
transparent. The adopted approach, (management) support, and specific
instruments, such as the document and company visits, facilitated and stimulated
the dissemination of learning throughout the whole group. However, the
dissemination outside the AL group internally in each organization was particular
difficult. Although different individuals of each of the organizations were familiar
with the research project, their direct involvement and commitment was very low.
In order to change this situation the SI employed an additional person with a
specific responsibility towards the CO-IMPROVE project. Her task was the
participate within the CoI projects, facilitate and support AL, increase
involvement and commitment of individuals outside the AL group, and
monitoring and advising on the process and progress of the CoI projects.
In AL the emphasis has been on immediate, day-to-day issue and concerns that
were subject of a problem solving cycle. As such the companies improved the
existing inter-organizational processes and collaboration. In terms of Argyris and
Schön (1978, 1996), this refers to single-loop learning where learning leads to a
change within an existing framework. As part of AL, the individuals were also
involved in a reflective and questioning process in which they develop an insight
and understanding of the process of CoI, collaboration and learning. As such, they
checked the validity of the findings, refined their thinking and ways of seeing,
reviewed and tested underlying assumptions. Argyris and Schön (1978, 1996)
refer to this as double-loop learning where existing norms, procedures, policies
and objectives are questioned.
AL has been used as part of the research project for a period of 1-½ years. As the
process developed over time, Members of the AL group became aware of the
benefits and process of AL as part of CoI. As such the AL group was able to
change the approach according to the specific setting. The initial approach, as
described before, was characterized by a philosophy that successful collaboration
and improvement in a network of companies requires shared goals and vision,
trust and commitment. CoI projects should be initiated and selected by the whole
group based on immediate practical problems or improvement opportunities.
However, this approach did not lead to the desired results. The consequence were
a loss of momentum, lack of activity and no sense of urgency within the EME.
This situation was discussed, evaluated and reflected upon among all participants.
It was decided to change to adopted approach towards a more active and directive
facilitation from the site of the SI, higher frequency of the workshops going from
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bi-monthly to monthly, and a strong focus on the identifying, selecting,
implementing and reflecting upon CoI projects and diffusing the experiences,
learning moments and experiences internally in each company.
The outcomes of AL in terms of useful progress, dissemination and anticipation,
as depicted in Figure 21, feed back in (management) support and the adopted
approach of AL. The above-mentioned case example shows a good example of
this iterative process.
5.5.2
5.5.2.1

Action Research
Organizing For Research And Action

As the definitions of AR and AL indicate, there are common features in both
approaches. Both share the same values, are based on the same learning cycle, and
focus on learning in action (Zuber-Skerritt, 2001; Coghlan and Coughlan, 2003).
However, the divergence between AR and AL is in the focus and outcome. AR
goes beyond the focus on learning and seeks to contribute to theory (Coghlan and
Coughlan, 2003).
Overall, CO-IMPROVE was a research project that encompassed three EMEs
(one of which was the Dutch EME) and four research institutions. Accordingly,
the action research process was organized to work with concurrent projects
centered in three locations. The action research was focused on how the action
learning approach established the usefulness and usability of the business model
and the technical model through a sequence of actions across the different settings
(Coghlan, Coughlan & Brennan, 2004). For the action researchers, this objective
was achieved through a series of action research cycles (Coghlan & Brannick,
2001; Coughlan & Coghlan, 2002). Each cycle involved a process of diagnosing,
planning, taking action and then fact-finding about the results of that action in
order to plan and take further action. As CO-IMPROVE was using action research
to create and maintain the learning networks as learning systems the emphasis was
on a process of proactive engagement and not simply reactive adjustment
(Chisholm, 1998).
In CO-IMPROVE, Researchers, external to the participating companies, organized
and facilitated the efforts of each company learning network. These researchers
were organized also as a researcher learning network and collaborated to apply
their collective knowledge of continuous improvement to develop the COIMPROVE approach. The researchers’ efforts were supplemented occasionally by
outside consultants, academics who have researched the area, or managers with
relevant experience.
There were three levels in the researcher learning network, as illustrated in Figure
22:
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1.

The local researcher network in each country. Researchers from Aalborg
University, Politecnico di Milano, and University of Twente facilitated
their “local” company network and, as such, constituted local researcher
networks. The local researcher networks engaged in action learning with
their local company network, and action research on the development of
the project from their local perspective. The researchers came from a
range of academic fields: operations management, international business,
innovation and organization development. Each local researcher network
included a combination both of researchers with a wide range of research
experience and doctoral students planning to complete their doctoral
research through participation in CO-IMPROVE. The University of
Dublin researchers facilitated the action research and action learning
processes undertaken by each local research network.

2.

The workpackage researcher network. The ongoing development and
application of the business and technical models and the action learning
process were each the responsibility of the institutions who were leading
the workpackages dealing with these three elements. Each represented a
work package researcher network. As such, the workpackage researcher
networks were engaging in action learning in relation to their area of
responsibility, and action research on the development of the particular
element of the project within their area of responsibility.

3.

The project researcher network. The project researcher network
encompassed the three local researcher networks and the three
workpackage researcher networks. This network was coordinated by the
University of Dublin researchers who were responsible for the
development of the action learning process.

The researcher learning network met three times over a five-month period prior to
the start of action learning phase of CO-IMPROVE. In the first two meetings, the
Dublin researchers led workshops on action research and action learning in order
to achieve a common understanding of the action learning and action research
imperatives. The third meeting focused on detailed preparation of the assignments
for each company network and of the tracking of what would go on within each
company learning network.
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Danish Local
Researcher
Network

Dutch Local
Researcher
Network

Italian Local
Researcher
Network

Business Model
Researcher
Network

Technical Model
Researcher
Network

Project
Researcher
Network

Action Learning
Researcher
Network

Figure 22: Researcher Learning Networks (adopted from Coghlan, Coughlan and Brennan,
2004)

5.5.2.2

Data Gathering, Documentation and Reflection

As with the other two local researcher learning networks, the Dutch network
gathered, documented and made sense of data with respect to their respective
research area for the duration of the action learning process. Data were gathered
through:
•

Instrumentation (documentation from assignments)

•

Minutes and notes of company network meetings

•

Minutes and notes of researcher meetings

•

Researcher journaling (This refers to the personal notes of researchers
who kept a record of their own observations and reflections, thoughts and
feelings and personal learning through the process).

The data gathered, documented and reflected on by the researchers were fed to the
various company teams who kept an overall watching brief of the progress of their
area of responsibility.
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5.5.2.3

Structures for Communication

Consistent with the three levels in the researcher learning network, there were
different structures for communication, as illustrated in Figure 23.

Conference
Papers
Assessment
Meeting
Preparation
Network
Meeting

Minutes

Position
Paper

Instruments
Reflections

Project
Learning
Network

Workpackage
Learning
Networks

Local Researcher
Learning
Networks

Figure 23: Structures for Communication in the Researcher Learning Network (adopted
from Coghlan, Coughlan and Brennan, 2004)

The local researcher network Each company network meeting was preceded and
followed by a local researcher meeting which engaged in the action research
cycle, of diagnosing, planning action, taking action and evaluating action with
respect to the implementation of and research on the 3 themes - the business
model, the technical system and the company action learning process. The purpose
of these meetings was to
•

Gather, document and make sense of data with respect to each research
area with respect to their respective company learning network for the
duration of the action learning process

•

Review the feedback generated from assessments of practice and
performance in each company learning network.
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•

Develop and outline the process being used to set and to communicate
objectives for the change project to management in the network partners
and to consider the degree of conditionality in their buy-in.

•

Develop and outline the plan for transitional steps from stage to stage so as
to minimize possible deterioration of company performance, company
motivation and quality of research data.

•

Resolve issues that might arise

•

Develop a position paper on the development, application process,
usefulness and usability of the business and technical models and the action
learning approach in each company learning network.

As outlined earlier, the work of these local teams was facilitated through,
development, customization and application of assignments at company network
meetings, minutes and notes of company network meetings, minutes and notes by
individual researchers of on-site meetings with members of the company learning
network between company network meetings and researcher journaling.
The researcher network for each workpackage met at each partner meeting and
engaged in the action research cycle, of diagnosing, planning action, taking action
and evaluating action with respect to the implementation of and research on the 3
themes in the three company learning networks. The work of researcher network
for each workpackage was also facilitated through development of assignments for
application at company network meetings, minutes and notes of company network
meetings, minutes and notes by individual researchers of on-site meetings with
members of the company learning network between company network meetings
and researcher journaling
The project researcher network met at partner meetings where all local and
workpackage researcher networks presented reports on the progress of their action
research across the three company networks, and the development of the business
and technical models and the action learning process. The work of the project
researcher network was facilitated in part through writing position papers on the
action learning approach in each company learning network.

5.6

Discussion

Central elements in this paper have been collaborative improvement, action
learning, and action research. The remainder of this section will focus on a
discussion of these three elements.
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5.6.1

Collaborative Improvement

This research allowed insight into the process of CoI and the development of a
better understanding of how companies can learn to collaborate on improvement
issues and jointly improve both intra- and inter-organizational processes.
CoI requires single-loop and double-loop learning (Argyris and Schon, 1996) or
adaptive and generative learning (Senge, 1990) to learn to improve and tackle
increasingly complex improvement problems and challenges. While enhancing
learning within organizations is difficult enough, learning and continuous
improvement on the level of EMEs is even more difficult to achieve. However, the
development of a capacity of CoI and learning is necessary under the current
market changes and competitive pressures.
The companies in the EME experienced the regular face-to-face meetings, such as
the workshops, as a “fuel” for CoI projects. During these meetings they were able
to align expectations, share information, reflect on projects and increase visibility
of the process. In general, the regular meetings kept momentum and speed within
the CoI projects.
As the process of CoI unfolded over time, the companies learned that CoI is not
additional to daily activities, but an integral part of daily operational activities in
and between the companies in the EME. Next to that, whereas companies tend to
focus CoI projects on problems, they recognized that they could concentrate also
on more “creative” improvements. Evaluation, reflection and the participation of
others in the CoI process, but also factory tours, initiated these “creative” CoI
projects.
5.6.2

Action Learning

In general, the EME provided the opportunity to implement and test an AL
approach in an inter-organizational setting. The design of the AL approach has
been built around a structure of regular meetings that was divided in four key
stages. Through the AL approach the companies within the EME developed an
increased awareness of the concept and benefits of collaborative improvement,
recognized the importance of a structured process towards improvement and
learning, and provided a setting of reflection and evaluation with a high degree of
openness and trust.
The companies within the EME focused on real day-to-day issues and concerns
that have been identified by them AL engaged the companies in explicitly learning
in collaborative improvement projects. During each meeting presentations were
given with regard to the progress and process of an improvement project, which
were discussed and reflected on in plenum at the meetings. Explicit attention was
given to the diffusion of knowledge, experiences and lessons learned as part of the
collaborative improvement projects. The process drew on a wide range of
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interventions – self-assessment instruments, documents, presentations at meetings,
feedback by other participants, factory tours and coaching. The way the
facilitators structured the AL process and the different roles they played during the
process enabled the companies to keep learning to the forefront of the agenda.
Prior to the AL approach, reflection and evaluation was not performed due to
operational priorities within the EME. Consequently, in the beginning of the AL
approach, learning was not an integral part of collaborative relationships and CoI
projects. As the SI and the suppliers were initiating CoI projects and engaging
themselves in AL, several problems and struggles with regard to AL were
identified. The situation improved gradually over time, but participants were
constantly struggling with balancing operational priorities and learning as part of
CoI. Facilitation by the SI and the action researchers was perceived as essential.
Initially, there was no mutual understanding of the concept of CoI, which had a
negative effect on the level of openness between the companies and resulted in
political behavior of the suppliers towards the SI. The suppliers had the
impression that this was another way of implementing cost reduction and quality
programs. The first part of the AL approach paid particular attention to creating a
shared vision on CoI and a sense of direction.
Another challenge that faced the participants was the diffusion of learning
externally to the other companies in the EME and internally in their own
organization.
5.6.3

Action Research

In managing the project and studying it at the same time the action researchers
faced the challenge to generate actionable knowledge, while companies where
engaging in CoI projects.
The AR approach provided the Dutch EME with identifiable benefits in terms of
the identifying and synthesizing experiences, observations and learning moments.
The companies in the EME developed and improved their capability for interorganizational collaboration, not only through engaging in CoI projects, but also
through having the willingness to collaborate, communicate and share
information, and to understand each others position and develop a sense of
direction. Reflection on and evaluation of the process of improvement was not a
common behavior within the companies of the EME. This was mainly due to high
priorities placed on operational activities. The action researchers facilitated and
stimulated evaluation and reflection of the CoI process, acquiring an EME
perspective with regard to learning, and, consequently, contributing to the
actionable knowledge and development of a capability of collaborative
improvement and learning.
By applying the AR approach as a problem-solving tool, companies were able to
start solving problems systematically. The approach allowed the researchers to be
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part of the CoI projects with access to rich and detailed information. This access
yielded in-depth insight on and development of an understanding of the
organization and management of CoI. As understanding of the process of CoI
developed, several insights emerged in relation to managing and organizing CoI
that might not have emerged otherwise:
•

Companies need to understand each others` positions and to create a
shared sense of direction

•

A learning environment can be created in which companies can and do,
openly, communicate and share information

•

Trust and commitment have to be created among the companies as part of
the collaborative relationship and CoI projects

•

The SI should have an active and committed role with regard to CoI
projects and learning

•

Assessment tools help identify and implement CoI projects

•

Project management tools and frequent workshops keep momentum and
progress in the CoI projects and create a sense of urgency

•

Facilitation by action researchers is required in the process of CoI and
learning

The networks of researchers in CO-IMPROVE were engaging in both action
learning and action research. With respect to action learning, their task was to
implement the action learning workpackage on the application of the business
model and technical system in the company learning networks. They did this
through the questioning and reflective process in inter-institutional, international
and inter-disciplinary networks.
Clearly in action research contexts where a single EME is being studied in action,
the organizing of multiple concurrent networks of researchers, as in the broader
CO-IMPROVE project, does not apply. Yet, in such single EME situations, the
enactment of cycles of action and reflection on the action learning process in order
to develop actionable knowledge still remains central. Activities such as the
recording of events, the writing and presentation of reflection papers and the joint
exploration of shared or divergent meaning and interpretations are essential to the
development of actionable knowledge.

5.7

Conclusions

In this paper we described the application of action learning and action research in
the EME. It is clear that collaborative improvement and inter-organizational
learning will be key requirements for coping with the dynamic environment and
building competitive advantage. Therefore the process of collaborative
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improvement needs to be supported and facilitated adequately in order to stimulate
the development of a capability for learning and improvement.
Action learning has provided a useful methodology for the development of a
capacity for learning as part of the collaborative improvement process. Through its
enactment as an integrated set of actions to be executed within the EME, AL has
contributed towards a continuous process of learning and reflection in (inter-)
organizational practice.
The action research approach stimulated and supported the inter-organizational
improvement process and the EME through a structured cyclical process. The
approach has been efficient and effective for both the researchers and companies.
From the perspective of the researchers, it has allowed in-depth insight into and
development of an understanding of the process of collaborative improvement in
order to generate actionable knowledge. From the perspective of the companies, it
has allowed the companies to experience the relevance of reflecting and
evaluating upon activities performed as part of inter-organizational work practices.
The suitability of AR to applied fields has been highlighted by Naslund (2002) in
the specific case of logistics since it strives to advance both science and practice.
However many of his observations in relation to logistics and AR are also
applicable to supply chain management (SCM). Problems in this field are often
unstructured, real- world problems. AR is a research approach for tackling real
world, managerial and organizational problems such as obtain in SCM (Naslund,
2002) and it can contribute to research as well as practice. Given the crucial role
of relationships within SCM, the approach underlying AR - that the foundation for
understanding lies in interpreting relationships (Naslund, 2002) - is especially
congruent with the collaborative improvement needs of SCM. The application of
AR has the potential not only to provide insight around relationships but also to
re-enforce and to enhance relationships.
The application of AR in this study is within the EME. Such networks are an
increasingly important approach to organizing the supply chain. Given the
technical, organizational and managerial aspects of such networks, there is a need
to understand and to develop knowledge beyond the physical transaction aspects
of the chain to encompass behavioral aspects including goal setting and
relationships. Such a need has been previously emphasized by Halldorsson and
Aastrup (2003) in relation to logistics enquiry. In common with logistics, SCM
operates within a context with each enactment of the supply chain appearing in a
specific context. As argued by Halldorsson and Aastrup (2003) in the case of
logistics, to understand and explain supply chains, we must deal with their specific
context. As described above, AR is ideally suited to meeting these requirements.
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A substantial body of theoretical and practical knowledge has been developed on
continuous improvement. However, there is still a considerable lack of empirically
grounded contributions and theories on collaborative improvement, that is,
continuous improvement in an inter-organizational setting. The CO-IMPROVE
project investigated whether and how the concept of continuous improvement can
be extended and transferred to such settings. The objective of this article is to
evaluate the CO-IMPROVE research findings in view of existing theories on
continuous innovation. The article investigates the similarities and differences
between key components of continuous and collaborative improvement by
assessing what is specific for continuous improvement, what for collaborative
improvement, and where the two areas of application meet and overlap. The main
conclusions are that there are many more similarities between continuous and
collaborative improvement. The main differences relate to the role of
hierarchy/market, trust, power and commitment to collaboration, all of which are
related to differences between the settings in which continuous and collaborative
improvement unfold.
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6.1

Introduction

Continuous improvement is the ‘planned, organized and systematic process of
ongoing, incremental and company-wide change of existing work practices aimed
at improving company performance’ (Boer et al., 2000). Continuous improvement
has its earliest roots dating back to even before the Industrial Revolution started
and scientific management was developed (Boer and Gieskes, 1999). The export
of the concept from the United States to Japan and its development there, the
influence of many other concepts, such as Quality Circles, Total Quality
Management and Lean Production, and specific research on continuous
improvement (Imai, 1986; Robinson, 1991; Bessant and Caffyn, 1997; De LangeRos, 1999) resulted in the development, exchange and dissemination of practically
and theoretically relevant knowledge on the concept of continuous improvement
(see, for example, Imai, 1986; Bessant and Caffyn, 1997, Boer et al., 2000).
Today, continuous improvement is a consolidated concept in managerial theory
and practice and widely regarded as vital in today’s business environments.
However, as competition is increasingly moving from the level of individual firms
to that of networks of organizations, companies have to increasingly link their
internal processes with external customers and suppliers (Ford et al., 2003). This
includes not only operational processes like new product development and
production, but also continuous improvement (Boer et al., 2000; Rijnders, 2002).
In capturing the ‘state of the concept’, Boer et al. (2000) concluded that
continuous improvement should no longer be restricted to intra-firm processes but
increasingly applies to inter-firm processes as well.
This idea provided the start for a three-year EU-funded research project COIMPROVE (Collaborative Improvement Tool for the Extended Manufacturing
Enterprise, G1RD – CT2000 – 00299). The overall purpose of the project was to
develop a tool supporting the implementation and operation of collaborative
improvement within the extended manufacturing enterprise (EME). Collaborative
improvement was defined as ‘a purposeful inter-company interactive process that
focuses on continuous incremental innovation aimed at enhancing the EME
overall performance’ (Cagliano et al., 2005). There is still a considerable lack of
empirically grounded theory on inter-organizational continuous improvement
(Chapman and Corso, 2005). Consequently, it is a major challenge for
practitioners as well as researchers to gain insight into and develop an
understanding of the organization and management of the process of collaborative
improvement (Boer and Gertsen, 2003). In COIMPROVE, an action research
approach was adopted to address industrial improvement needs while creating
knowledge and in-depth understanding of the process itself at the same time
(Middel et al., 2006). The objective of this article is to evaluate the research
findings in view of existing theories on continuous improvement.
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The research question addressed in this article is:
RQ: What are the similarities and differences between continuous improvement
and collaborative improvement?
Thus, the article presents an attempt to discover what is specific for continuous
improvement, what for collaborative improvement, and where theories on the two
areas of application meet and overlap. This article draws on the continuous
improvement and, emerging, collaborative improvement literature, and empirical
findings obtained from a research setting involving an extended manufacturing
enterprise consisting of a system integrator in the automotive industry and three of
its suppliers in the Netherlands. The system integrator specializes in ‘motion
control’ systems for the automotive, truck, marine, medical and agricultural
markets. Supplier 1 is an assembly company of plastic precision parts for the
automotive, medical and pharmaceutical industry. Supplier 2 produces fine
mechanical parts for the high-tech industry. Supplier 3 is a producer of cylinder
tubes for the automotive industry.

6.2
6.2.1

Continuous Improvement and Collaborative Improvement
Vision and Commitment

One of the prerequisites for continuous improvement success is a clear and agreed
strategic framework including long-term and short-term targets and milestones
(Imai, 1986, Bessant et al., 1994, Caffyn, 1998; Gieskes et al., 1999). The CI
Maturity Model (Bessant et al., 1994; Bessant and Caffyn, 1997) describes
continuous improvement in terms of key behaviors, which are essential for longterm success with continuous improvement. Two of the key behaviors are
awareness and understanding of the organization’s aims and objectives, and the
use of the organization’s strategic goals and objectives to focus and prioritize
improvement activities (Bessant et al., 1994; Bessant and Caffyn, 1997, Caffyn,
1999). Further strategy-related components of continuous improvement are top
management commitment and a long-term, company-wide perspective (Caffyn,
1998).
For a company in the automotive industry today, the main challenge is to
constantly monitor and adjust its cost structure to the standard in the industry.
Continuous improvement and cost reduction are integrated and explicit in the
system integrator’s policy and practices. The aim is to establish close cooperation
and long-term agreements with a limited number of suppliers. As such, the system
integrator looks for highly involved and dedicated partners that fully support the
company in assembling and delivering to customers systems of top quality at
agreed competitive prices by the promised delivery date. However, in a
collaborative improvement context, companies should be motivated not only to
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pursuing their own goals, but also to improving the performance of the whole
extended manufacturing enterprise through collaboration within the network.
Thus, a shared and mutually understood vision is an important prerequisite for
participating companies to fully exploit the opportunities within the collaboration.
Before the start of CO-IMPROVE, improvement activities did take place in the
extended manufacturing enterprise, but the companies lacked a shared vision on
collaborative improvement and a sense of how to develop the concept. A case
study, performed as part of CO-IMPROVE (see Middel et al., 2005a), indicated
that, in fact, many improvement activities were ad hoc, problem-driven
improvement projects, rather than collaborative, structural and proactive
improvement processes. The activities were focused on product and process
problems and driven by a performance measurement tool the system integrator
used to asses its suppliers with regard to cost, quality and delivery performance.
The suppliers suspected the collaborative improvement approach was a new way
of imposing cost reduction and higher quality and delivery requirements. In order
to resolve this, the system integrator put a lot of effort into introducing and
explaining the concept and benefits of collaborative improvement. They convened
a workshop, presented their vision on the CO-IMPROVE project, and invited the
suppliers to reflect and comment on this, and to present their own goals and aims
(and also started to act in a more directive fashion – see ‘Implementation Roles’
below). The discussion resulted in a common understanding of, and a shared
vision on, collaborative improvement. These, in turn, enabled the partners jointly
to focus, prioritize and initiate improvement activities, and disseminate
knowledge, experiences and lessons learned as part of the collaborative
improvement project (Kaltoft et al., 2003; Middel et al., 2004).
Genuinely sharing a vision and, perhaps even more importantly, working together
towards common goals, requires commitment. Each of the partners involved needs
to facilitate and support the collaborative improvement process. Without that,
projects will be stopped or performed poorly, learning possibilities will not be
fully explored and exploited in the extended manufacturing enterprise, and new
projects will not even be started.
So, one of the prerequisites for both continuous improvement and collaborative
improvement is a clear strategic framework. The main difference between
continuous improvement and collaborative improvement concerns the ‘unit of
analysis’ – the firm in the case of continuous improvement; the partnership in the
case of collaborative improvement. Genuine commitment to that vision and,
through that, the improvement process is another prerequisite for success.
However, within a collaborative improvement setting, companies must also be
externally committed to the relationships with their partners in the extended
manufacturing enterprise.
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6.2.2

Short-term Orientation versus Long-term Optimization

If a company designs, organizes and implements its improvement activities to
focus solely on short-term improvements, an effective continuous improvement
system will never take root within the organization (Bessant, 1998). Organizations
should balance top-down (planned, strategy-driven) and bottom-up (emergent,
contributing to strategy development) improvement activities, as well as a shortterm and long-term orientation.
In CO-IMPROVE, an action learning approach was used and implemented
through a cycle of workshops and face-to-face meetings. The aim of the
workshops was to engage the companies in collaborative improvement activities,
including diagnosing and fact-finding, and implementation and evaluation of
improvement actions. Moreover, the process of action learning emphasized the
importance of a structured questioning and reflective process (Middel et al.,
2005b).
As described in the previous subsection, improvement projects had been based on
supplier assessments conducted by the system integrator. The projects had all the
characteristics of a planned and systematic process with a short-term orientation
aimed at solving immediate operational, that is, cost, quality and delivery,
problems. However, when the partners began developing a common
understanding of the concept and benefits of collaborative improvement, learning
from their experiences, they also started considering improvement activities not
only as a response to practical problems but also as a way to handle emerging,
‘creative’ improvement activities and as opportunities to develop a closer and
long-term relationship with the system integrator. As a result, communication and
knowledge/information exchange became more open, and the partners became
increasingly better in balancing short-term, planned and assessment-driven
improvement projects with long-term, emerging, creative and relational
improvement projects.
We conclude that a formal problem solving cycle is required for collaborative
improvement, just as for continuous improvement, in order for an extended
manufacturing enterprise to be able to fully exploit the improvement potential.
Within the improvement cycle specific attention has to be paid to capturing and
disseminating learning within and between the partners in order to stimulate and
trigger reactive solutions and creative opportunities. Therefore, an effective and
open mode of communication needs to be developed, both intra-organizationally
as well as inter-organizationally, in order to share and transfer information,
learning and knowledge between and within the partners. Another similarity is that
companies need to find and manage a balance between a short-term and a longterm improvement perspective as well as between planned (top-down) and
emerging (bottom-up) improvement projects.
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6.2.3

The Belief in the Value of Small Improvements

The successful implementation of continuous improvement requires (the
development of) an underlying belief/assumption system that contains the core
continuous improvement values (Bessant et al., 1995; Bessant and Caffyn, 1997;
De Lange-Ros, 1999). According to Bessant et al. (1995), believing in the value of
small step incremental innovation is a core enabler of continuous improvement.
As explained previously, the suppliers initially hesitated to fully collaborate in the
collaborative improvement process. In order to overcome this and increase their
belief in the concept of collaborative improvement, in addition to trying to
develop a shared vision and goals, the system integrator promoted improvement
projects that could be solved fairly easily and yield both operational and learning
outcomes. Furthermore, it was considered important that the results of these
projects should be shared in order to entice the partners to continue their
collaboration. Finally, the companies would frequently present, discuss and reflect
upon the different improvement projects. In effect, they started to learn from and
with each other, which positively affected their belief in collaborative
improvement.
We conclude that believing in the value of small improvements is just as
important in collaborative improvement as it is in continuous improvement. If
resourced, organized and managed properly, continuous improvement helps
companies to improve the performance of their internal processes and to learn and
build continuous improvement competences. Collaborative improvement allows
companies to improve the performance of intra- and inter-organizational
processes, while avoiding local optimization, to maintain and develop
relationships, and to learn and build collaborative improvement competences.
6.2.4

Trust

Specific research on the role of trust in continuous improvement programmes has
not been reported, although we have found some indirect references to this factor.
In Japan, for example, life-time employment was used to create trust among
employees that they would not lose their job because of improvement projects.
However, from the CO-IMPROVE research trust emerged as an important factor
affecting collaborative improvement (Kaltoft et al., 2003). Trust can be defined as
the belief of a firm that its partner in a relationship will act in the firm’s best
interest in circumstances where that partner could take advantage or act
opportunistically to gain at the firm’s expense (McCutcheon and Stuart, 2000).
Trust in collaborative improvement processes can be an enabler, whereas a lack of
trust can be a disabling factor in the process of collaborative improvement. Trust
between organizations is built upon trust between individuals. Trust comes in
various forms, namely cognitive trust (based on past experiences), affective trust
(based on emotional bonds between individuals) and calculative trust (based on
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future perceptions or expectations) (McAllister, 1995; Morrow et al., 2004; Vieira,
2005).
In our case study, all three forms of trust were present. The relationship between
the system integrator and supplier 1 was based on cognitive trust, built on several
collaborative improvement projects successfully conducted in the past. The
relationship between the system integrator and supplier 2 can be classified as
affective trust. The sales representative had a very good operational and personal
relationship with the purchaser of the system integrator. However, when the
purchaser left the company, the trust of the supplier towards the system integrator
was affected negatively in terms of their openness and willingness to share
information. This shows that trust between companies is built upon the
relationship between individuals, and also that trust is an enabling factor while
lack of trust is a disabler. The relationship between supplier 3 and the system
integrator was fairly new as business between the two companies was about to
start up. In this respect, the two companies ‘trusted’ each other for the time being
in order to develop business, which could be beneficial for both of them. This can
be classified as calculative trust.
So, organizational trust is built upon trust between people working together. Trust
may take different forms, but whatever form dominates, it is a prerequisite for and
enabler of collaborative improvement processes. Lack of trust has a negative
effect on the collaborative improvement process.
6.2.5

Power and Decision Making

A flattened hierarchy and decentralization of decision making have been put
forward as important components of the continuous improvement process (Caffyn,
1998). The hierarchy within an organization strongly affects the decision-making
power people have, as at least part of an individual’s power is embedded in the
position of that individual in the organization (Fehse, 2002). Power also has a
relational aspect, as it is enacted to influence the behavior of others and/or to
attain certain goals (Frost, 1987).
The main difference between continuous improvement and collaborative
improvement is that there are no hierarchical relationships between the partners in
a collaborative improvement process. Power is not based on hierarchical position
but on mutual dependency, and balancing of power in an extended manufacturing
enterprise actually happens in ‘the marketplace’. In the Dutch extended
manufacturing enterprise, the suppliers depended much more on the system
integrator for their sales than the system integrator depended on the suppliers. The
purchasing manager of the system integrator knew he could use this position to
influence his partners so as to attain certain goals, but he deliberately did not do
so, believing that this would influence the collaborative improvement process
negatively. He preferred working on the premise that the decision-making process
was a responsibility of the extended manufacturing enterprise and the
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collaborative improvement project team in which all the participants should have
the opportunity to present, discuss and decide on the collaborative improvement
projects, process and objectives.
Before the CO-IMPROVE project, this was different. Based on regular supplier
assessments, the system integrator selected the improvement projects and
developed a specific improvement program for each supplier. So, the system
integrator did have and exercised the decision-making power in this process. At
the beginning of the COIMPROVE project, this led the suppliers to continue
acting reactively towards the system integrator and stay somewhat closed in their
communication and information exchange. They perceived the CO-IMPROVE
project as another way of imposing improvement projects. This affected the startup phase negatively – there was no sense of urgency and a lack of activity. Only
when the partners had developed a joint vision and the suppliers realized that the
system integrator would not use its purchasing power, and that they were equal
partners in the decision-making process, did the situation change gradually.
We can conclude that decentralized decision making is as important for
collaborative improvement as it is for continuous improvement. However, there is
no formal hierarchy within collaborative improvement processes – market
mechanisms such as purchasing power, rather than formal position, determine the
relative power of the partners in an extended manufacturing enterprise. The Dutch
system integrator had more power than its suppliers, but did not use its position –
they rather relied on joint decision making.
6.2.6

Capabilities and Behaviors

In the 1990s, the CIRCA team at Brighton University developed the CI Maturity
Model based on practical, action-oriented research with a set of manufacturing
companies (Caffyn, 1999). This model describes a set of behavioral routines
which appear to be essential for long-term success with continuous improvement,
and how these behaviors (should) develop over time (Bessant and Caffyn, 1997).
Individuals and groups display the behaviors, and they are closely linked to a set
of core continuous improvement abilities (Caffyn, 1999). Translated to a
collaborative improvement setting, these abilities are as follows:
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1.

The partners in the extended manufacturing enterprise are guided by
shared improvement and collaboration values.

2.

Companies within the extended manufacturing enterprise use long-term
goals and objectives to focus, prioritize and organize improvement
activities.

3.

People/companies within the extended manufacturing enterprise
participate proactively in incremental improvement and their learning is
captured and deployed.

4.

People/companies within the extended manufacturing enterprise
participate in implementing and facilitating improvement projects across
the boundaries of the inter-company operations.

5.

People/companies within the extended manufacturing enterprise
constantly evaluate improvement projects and ensure that the outcomes
are used to improve and monitor the collaborative improvement system at
an extended manufacturing enterprise level.

This set provided the basis for an assessment tool we used to measure the
collaborative improvement maturity of the collaboration and for intervention
purposes at the same time. The interventions were expected to affect the level of
maturity to the extent that they would trigger a dialogue between the people
involved, and help them develop a deeper understanding of the fundamental
principles of collaborative improvement and an increased motivation to participate
in subsequent improvement activities.
At the start of the CO-IMPROVE project, the Dutch companies had particularly
low scores on capturing and deploying evaluation-based learning from
improvement projects and the overall collaborative improvement process. Before
the research project started, the companies prioritized operational issues, rather
than learning. The situation gradually improved over time due to the action
learning approach. Especially at the workshops, explicit attention was given to
reflecting on the collaborative improvement process, identifying experiences and
lessons learned, and presenting them in plenum. Thus, the companies within the
extended manufacturing enterprise became increasingly aware of the concept and
benefits of collaborative improvement, recognized the importance of a structured
process towards improvement and learning, and developed a setting for reflection
and evaluation with a high degree of openness and trust. So, over time, the
companies matured with regard to the collaborative improvement process, which
was reflected in an increase in the score of the collaborative improvement maturity
assessment on all five behaviors.
We conclude that just as with continuous improvement, a set of behaviors appear
to be important in collaborative improvement processes as well. If improvement
efforts are successful, the maturity level of the collaboration will increase over
time, provided that due attention is paid to developing behavior 3 (learning) and
behavior 5 (evaluation). However, neither of these behaviors is easy to develop
and sustain – it is much more convenient to focus on short-term operational issues
than on long-term learning.
6.2.7

Implementation Roles

The success of continuous improvement depends on the contribution and
commitment of individuals and teams involved (Caffyn, 1997; Boer et al., 2000).

155

Each actor plays one or more roles as part of the process. One of the important
roles mentioned by Caffyn (1997) is the continuous improvement facilitator.
Within the CO-IMPROVE project various roles were identified, which appeared
to influence the progress and process of the collaborative improvement. Roles
particularly important in the Dutch setting were:
•

Initiator: Starts activities, generates discussions and encourages
participation.

•

Facilitator: Facilitates communication, moderates discussion, and
encourages interaction and reflection.

•

Expert: Provides information, evaluates feasibility and anticipates
constraints.

•

Gatekeeper: Provides contacts, and identifies and liaises with key sources
of information.

•

Problem solver: Does the work, participates in activities and discussions,
and reflects on experience and progress.

As mentioned before, the initial approach adopted by the Dutch extended
manufacturing enterprise did not produce much continuous improvement activity
and learning. The system integrator therefore decided to change approach and
become more active and directive, by starting activities, generating discussion and
encouraging participation of all companies. This worked out well. More
improvement projects were identified and selected, more collaborative
improvement meetings took place, and all companies participated more actively
(see also Kaltoft et al., 2004). The system integrator’s purchasers fulfilled the role
of initiator by starting specific improvement projects with each of the suppliers.
The purchasing manager fulfilled the roles of initiator and facilitator by creating
momentum and speeding up the collaborative improvement projects. All
individuals involved in the improvement projects acted as problem solvers in the
sense that they worked on the project, participated in discussions and reflected on
the progress of the project and their own experiences. Over time, several other
improvement projects were started in which not only the system integrator
fulfilled the initiator role but also the suppliers. In a specific example, the sales
engineer of one of the suppliers identified, during a factory tour, an opportunity
for improving an existing product of the system integrator. He took the lead, wrote
a proposal, calculated the expected operational outcomes and started to encourage
the system integrator to participate in this project. As he proceeded, he contacted
different people within his own company and the system integrator in order to
receive all required information and discuss the feasibility and constraints of the
project. As such, he fulfilled the roles of gatekeeper and expert. The latter role was
also fulfilled by the purchasing manager of the system integrator, as he evaluated
the feasibility and anticipated the constraints of the project for his own
organization.
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If we compare our findings with the literature on continuous improvement, we
conclude that the facilitator plays an important role in both continuous
improvement and collaborative improvement. Our research points towards the
importance of other roles as well, namely the initiator, expert, gatekeeper and
problem solver roles. Although none of these roles are mentioned in the
continuous improvement literature, they are in the more general innovation
literature. Boer and During (2001), whose work is partly based on Roberts and
Fusfeld (1981) (see also Schon, 1963; Frohman, 1978; Maidique, 1980; Galbraith,
1982) mention: idea generator (=initiator), scout (=expert), gatekeeper and
problem solver. So, they are likely to be of importance in continuous improvement
processes as well. Finally, we essentially confirmed Roberts and Fusfeld’s (1981)
findings, namely that:
•

some roles can be fulfilled by more than one person in order for the
project to be successful

•

individuals/companies may occasionally fulfill more than one critical
function

•

the roles that individuals/companies play may change over time.

6.3
6.3.1

Contributions
Contribution to Theory

As companies increasingly link their internal processes with external customers
and suppliers, new approaches must be developed to enhance and continuously
improve the business performance not only of the partners involved but also of the
collaboration as a whole (Kaltoft et al., 2003). Therefore the concept of
continuous improvement must be developed for, and applied in, interorganizational settings as well (Boer et al., 2000; Rijnders, 2002), in the form of
collaborative improvement. In this article we report research aimed at identifying
similarities and differences between continuous improvement and collaborative
improvement. A system integrator in the automotive industry with three suppliers
provided the empirical setting for this research. Table 9 summarizes the findings
presented and discussed in this article.
Plays a role in CI and
CoI:

• Clear strategic framework/vision and goals, shared
between all participants
• Communication and understanding of strategy to all
participants
• Intra-organizational commitment
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• Commitment to training and personnel development
• Balance between long-term and short-term
improvement perspectives
• Formal problem solving cycle
• Capturing and transfer of learning
• Effective and open communication and information
sharing
• Balance between top-down and bottom-up
improvement projects
• Shared belief the benefits of small step
improvements
• Empowerment/decentralization of decision making
• The facilitator role
• The initiator, expert, gatekeeper and problem solver
roles 3
• Wide range of tools that can be used and applied in
the process
Plays a role in CI, not
CoI:

• Flattened hierarchy

Plays a role in CoI, not
CI

• Benefit sharing

• Position-based power based on hierarchy

• Power based on market-related dependencies,
including purchasing power
• Trust (between organizations)
• Commitment to collaboration

Table 9: Similarities of and differences between CI and CoI

There are a lot of similarities but also some differences between continuous
improvement and collaborative improvement. Improvement, whether it takes place
within an organization or is undertaken jointly by different organizations, is a
human activity first of all. It requires vision, sense of direction, commitment,
3
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Not mentioned in the CI literature but very likely to play a role in intra-firm
improvement processes as well as in collaborative improvement processes.

understanding, communication, development, evaluation, learning, planning and
creativity, resources, organization, management. In that sense there are no
differences between continuous improvement and collaborative improvement.
The differences we found are all related to differences in setting. Continuous
improvement takes place within a hierarchy, collaborative improvement in ‘the
marketplace’. Continuous improvement prospers in a flattened hierarchy (Caffyn,
1998) in which individuals and teams are empowered to make and carry through
improvement decisions. In the strict sense of the word, hierarchy is not a construct
that can appropriately be used to describe the interaction between firms. Power
can. But an individual’s positional power is not the same as an organization’s
purchasing power.
Benefit sharing is a key factor in collaborative improvement, but does not
logically play a role in continuous improvement as there is only one beneficiary in
that case, the organization. Sharing of benefits has a positive influence on
commitment to and trust in the partners, two other variables which do not play a
major role in continuous improvement, but play a key role in affecting the
behavior of collaborative organizations towards each other. In fact, it seems that
trust and commitment (to the collaboration) are what a flat hierarchy with
empowered individuals/teams is in an organization – they shape the environment
in which improvement can prosper.
Two defining features that are not specifically discussed in the continuous
improvement and the emerging collaborative improvement literature, but which
are very important in the relationships between individuals and companies, are
time and dynamics. Both the experienced past, the perceived present and the
anticipated future affect the behavior in a relationship (see also Ford et al., 2003),
through the development of trust, continuous improvement/collaborative
improvement capabilities, and commitment. However, none of these factors, or the
other factors listed above, are stable – they change over time, affecting each other
in a continuous process with ups and downs, a process we are only beginning to
understand.
6.3.2

Further Research

The results reported here seem to make logical sense. However, there are some
weaknesses related to method. We performed action research involving an
extended manufacturing enterprise active in the automotive industry and located in
the Netherlands. Depth together with longitudinality is an advantage, the narrow
empirical basis a weakness. Research of collaborative improvement in extended
manufacturing enterprises in other countries and/or industries, or representing
different countries (cultures) and/or time zones (temporal separation) may produce
additional factors and different similarities and differences between continuous
improvement and collaborative improvement and thus add to and/or refine our
findings.
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Furthermore, we focused our research on similarities and differences between
continuous improvement and collaborative improvement. An area we left
unexplored is the interaction between the two. Continuous improvement requires
capabilities which can and should mature over time and so does collaborative
improvement. However, does a specific maturity in continuous improvement
positively influence the collaborative improvement maturity? In other words, do
companies with a high continuous improvement maturity perform better in, and
achieve a higher level of, maturity with regard to collaborative improvement more
easily than companies with a lower continuous improvement maturity? Is there a
relationship between continuous improvement and the collaborative improvement
maturity, and what are its effects?
6.3.3

Contribution to Management

In spite of the weaknesses indicated above and the many questions for further
research, there are a few lessons managers and other practitioners involved in
collaborative improvement efforts can learn from the research presented here. One
key lesson is that collaborative improvement resembles continuous improvement a
great deal. Experiences with continuous improvement, which many companies
have today, and the ‘hints’ collected in the upper part of Table 9 are very useful
for managers engaging on behalf of their company in a collaborative improvement
process together with their customers and/or suppliers. A second key lesson,
however, is that collaborative improvement is not the same as continuous
improvement. Positional power cannot be used, and purchasing power need not be
used. Without trust and commitment, nothing substantial will happen. And benefit
sharing is a must. The problem is that none of the partners can enforce any of
these factors on the other partners. Leading by example, like the system integrator
in the Dutch case, may provide the optimum route to success.

6.4
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7

7.1

Managing and organizing Collaborative
Improvement
Introduction

This chapter will start with an analysis of the empirical setting as described in
chapter 3. The next three sections will identify the factors that influenced and
contributed to the development of collaborative improvement in each of the
separate dyads. Chapter 6 and more specifically Table 9 form the basis for the
analysis of the factors that might play a role in collaborative improvement
between dyads. The adopted methodology of action research provided the
researcher insight into if a factor changed over time and if the factor contributed,
positively or negatively, to the development of collaborative improvement. The
factors that will be discussed in the first three sections do play a role on the level
of the specific collaborative improvement project and on the level of the
collaborative relationship. Further, the factors can both play an enabling as well as
a disenabling role in the development of collaborative improvement over time.
There is not necessarily a reciprocal relationship between enablers and disablers in
the sense that a lack of presence of certain factor can be disabling, whereas the
opposite does not necessarily have to be enabling.
Section 7.1, 7.2 and 7.3 will
start with a discussion of the
development of factors at play
over time between the SI and
the specific supplier based on
the empirical findings in
chapter 3 (see figure 24). Each
three of the separate dyadic
relationships will be discussed
based on the empirical setting
as described in chapter 3. The
section ends with a summary
of the factors that did play a
role in by indicating if they
changed over time and their
contribution to the process of
collaborative improvement on
a dyadic level.

Supplier 2
Supplier 1

Supplier 3

Section 7.2
Section 7.3
Section 7.1
Section 7.4
System
Integrator
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In section 7.4, based on the empirical findings and the analysis of the three
separate dyadic relationships, ten challenges are presented and discussed that the
companies faced in organizing and managing the process of collaborative
improvement within the Extended Manufacturing Enterprise. Section 7.4 starts
with an empirical discussion on each of the challenges that the companies faced
and how they dealt with the challenge. Subsequently, the empirical discussion is
supported by related and relevant literature on the specific challenge in order to
provide suggestions for companies on how to deal with the challenges in
collaborative improvement. ha

7.2

Factors at play in Dyad 1

Over a period of 1 ½ years four CoI projects, labeled as insert project,
communication project, reservoir project and polymite 66 project, between the
supplier and the SI were identified and selected. The outcomes of the CoI projects
have been diverse, from tangible and measurable results on a project level to less
tangible and measurable results on a relationship level. Nevertheless, it becomes
interesting the find out which factors played a role in the development of CoI
between supplier 1 and the SI.
In the history of the relationship between the supplier and the SI some evidence of
examples of collaborative improvement projects were highlighted. Further, both
companies were consistent in business transactions and delivery according to
specifications and promises. Based on these experiences, the relationship was
perceived as good from both sides. The history between the supplier and the SI
enabled the companies to work closely within the CoI projects and provided them
a good start.
Both companies perceived the relationships as trustworthy. Trust was based on
past experiences, but also on the bond between the two representatives. By
working on different CoI projects the relationship between the two representatives
improved in communication and information sharing and exchange over time.
They had regular face-to-face meetings, developed a mutual understanding and
felt a certain commitment towards each other to work according promises. The
level of trust was positively influenced between the two companies as the supplier
came up with the reservoir project, which was highly appreciated by the SI.
However, when the SI cancelled the project because the financial gains were not
sufficient, the supplier was disappointed but rested the case. Nevertheless, due to
the pro-active behavior of the supplier shown in the project, they moved to
become a preferred supplier for plastics parts affecting the level of trust positively
between the two companies. The SI expressed occasionally their appreciation of
the pro-active behavior of the supplier. However, when the commercial reality of
the industry set in by the visit of the consultant to discuss and implement cost
cutting initiatives, the level of trust was negatively influenced. The supplier was
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very clear in his opinion that collaborative improvement was about trust and he
felt offended by the visit. After that the supplier showed some signs of political
behavior in terms of involvement and commitment in the polymite 66 project and
the situation with regard to the consultant, who was hired by the SI.
The power between the two companies was balanced due to the mutual
dependency on each other for products and sales. This was reflected in the
decision making process in the insert project. But after the change in the approach,
the SI used more of his power to influence the decision making process. The
polymite 66 is a good example, the decision was made by the SI, despite the fact
that the project was of no high priority to the supplier. Further, the power
(un)balance really became obvious when the SI explained the objectives of the
visit of the consultant and that it was in the best interest of the supplier to have a
discussion with the consultant. Although the power in decision making had a
positive effect on the identification and selection of CoI projects, from a relational
perspective the times the SI used its power in terms of influencing and
persuading were not perceived as valuable and constructive by the supplier.
During the CO-IMPROVE project a shared vision between the supplier and the SI
was developed. The assessments on quality, cost and delivery were used to select,
prioritize and implement improvement activities between the companies, but
focused on immediate operational problems and as such had a reactive character.
The supplier indicated that a shared vision and a sense of direction needed to be
developed further with regard to CoI. The introductory speech, at the start of the
project, of the quality and purchasing manager was perceived as valuable. The
companies both had the objective to develop a long-term relationship. The insert
project was a project of mutual interest and shared goals on a project level were
developed. By engaging in several CoI projects the supplier moved to become a
preferred supplier for plastic parts. Although both companies had a shared vision
different interests and objectives and internal priorities and goals of both
companies negatively influenced to process and progress of CoI projects. Also,
the companies showed some signs of a tendency to focus on short-term
improvements in a project instead of focusing on long-term optimization of
processes and products. Where companies focused on the long-term, the outcome
had been more satisfactory in terms of exploiting the improvement potential
within the relationships and increased the awareness of shared sense of direction.
From the side of the supplier, the sales engineer was involved in the project. The
involvement of the side of the SI came from the responsible purchaser and the
quality and purchasing manager. During the different projects different people
from the engineering, quality and logistics department were involved.
Nevertheless, it appeared difficult for the companies to free enough resources
internally to involve more people directly in the CO-IMPROVE project. This
situation did not change during the whole project, which negatively influenced the
dissemination process of the concept and benefits of CoI projects into the two
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companies. Also the progress of improvement projects was slowed down, because
of the lack of internal involvement at both companies.
The involved representatives became slowly more externally committed to the
CO-IMPROVE project, as they experienced the benefits of engaging in CoI
projects. The involved representatives became more and more committed to work
on different CoI projects and develop the relationship between the companies. The
supplier showed more pro-active behavior in the identification of improvement
projects. Internal commitment was another problem. Due to operational
priorities, the internal commitment at both sides was shifted away from the CoI
projects. Both companies experienced the same struggle and the situation did not
show any improvement over time.
Communication appeared to be an important enabler. Despite the past
experiences with the insert project, information between the representatives of the
companies was shared openly. The supplier stated a collaborative system to
facilitate and support information sharing was preferred. Especially in the
beginning some problems in the project arose with the speed and content of the
information provided. The main cause was a lack of internal communication.
The workshops and regular face-to-face meetings contributed and improved the
way the companies communicated externally. Internal communication stayed a
problem due to the lack of involvement of more people.
From the start of the project, the supplier showed a pro-active behavior in the
CoI project. This progressed from the participation in the project to the
identification of two other CoI projects. This behavior was appreciated by the SI
and contributed in the development of a long-term relationship. Due to these
practical results, the companies started to belief in the value of small
improvements focused on long-term optimization between the companies. A
short-term orientation on immediate practical problems and/or improvement
results disabled the process and progress of the CoI projects. The supplier showed
political behavior in an improvement project, which was initiated by the SI, but of
no direct interest to the supplier. Nevertheless, commercial reality forced the
supplier to engage in the CoI project.
Over time, the companies developed slowly their CoI capabilities to work with
each other on CoI projects, as depicted in the Figure 1 and 3. The companies
progressed to a situation in which they were able to identify and select
improvement projects which went beyond operational problems. Also problem
solving capabilities with regard to process and techniques improved gradually
over time.
In the process several tools have been used by the SI and the supplier. The
assessments performed by the SI triggered improvement but were perceived as
reactive. Further, it was noticed that some tools which are used by the SI in
solving problems are not used and applied by the supplier. As such, at the site of
the supplier, there was a lack of understanding of the tools. In the process, two
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assessments on OI and CoI were twice performed. The added value of these
assessments was not the results itself, but discussion between the participants on
the results.
The companies used simple project management tools to manage and organize
the project. A project plan with action, responsibilities and deadlines was
developed as part of the project. This enabled the companies to evaluate and
reflect upon their process and progress.
Benefit sharing appeared to play an important role as well. Where the objectives
of the project were mutual agreed and both companies perceived benefits from the
CoI project, companies were more willing and committed to work on the project.
The polymite 66 project is a good example of a project in which there was no
mutual interest in the outcomes of the project, leading to political behavior and
lack of commitment.
The mindset of the automotive industry to think in iron in development of parts
and the time-consuming certification process of changes to products negatively
influenced to selection and implementation of CoI projects. On the other hand,
commercial reality of the automotive industry forced the supplier to engage in the
CoI project, which was of no interest to him.
Summary
Several factors did contribute to the process of CoI over time in the relationship
between the SI and supplier 1. Table 10 gives a summary of these factors
highlights if the factors have changed over time and/or if they contributed to
process of CoI.
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influencing
persuading

•

and

internal

external

•

•

Commitment

Involvement

o relationship level

o improvement level

decision making

•

Power

Struggle with operational priorities and no
signs of improvement
Improved as representatives experienced the
benefits of engaging in CoI projects

•

people than

•

of other

Due to lack of activities and no sense of
urgency the SI became more active and
directive to start activities, generate
discussion and encourage participation

•

No direct involvement
representatives

Due to lack of activities and no sense of
urgency the SI became more active and
directive to start activities, generate
discussion and encourage participation

Mutual dependency on products and sales,
reliance on joint decision making

•

•

Perceived as not valuable and
constructive by the supplier to the
relationship

Positive effect on the identification and
selection of CoI projects

Decentralization of decision making

•

•

More committed to work on different
CoI projects and to develop the
relationship

Shifted away from CoI projects due to
operational priorities

Lack of dissemination of the concept and benefits
of CoI into the companies. Slow progress of CoI
projects

•

•

•

Good personal bond between two representatives
and past experiences.

No notable change. Positively influenced by regular
meetings, mutual understanding and shared
commitment. Negatively influenced by cancellation
of project and visit of external consultant

Trust

Contributed to CoI
Evidence of past CoI initiatives and perceived
consistency in business transactions and delivery

Changed over time

History

Factors

Long-term
optimization

•

Political behavior

Pro-active behavior

Belief
in
improvements

•

•

•

small

Short-term orientation

•

Behavior

strategy internal
companies

•

to

sense of direction,
shared
mutual
objectives and goals

•

Vision

Factors

Increased awareness of concept and benefits
of CoI over time

•

•
Practical results slowly affected the
recognition that small improvements helps to
improve performance and learn

Active participation in the project and
identification of two CoI projects

Sings of political behavior on project level
after the visit of the external consultant

•

•

Tendency to
focus
improvements remained

•
short-term

No change of strategies

•

on

Change of focus from immediate operational
problems based on assessments to a proactive problem solving. Shared objective to
develop a long-term relationship

•

Changed over time

Appreciated by the SI and contributed to
the development of CoI and the
relationship
Improvement of performance, maintain
and develop relationship, and to learn
and build improvement competences

•

Less involvement and commitment in
CoI activities

•

•

Regarding CoI as a response to practical
problems
instead
of
emerging
improvement activities

More satisfying results in terms of
operational and learning outcomes

•

•

Negatively influenced due to different
interest and objectives and internal
priorities and goals

Exploitation of improvement potential
and increased awareness of shared sense
of direction

•

•

Contributed to CoI
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External
(technical,
openness, content and
speed)

•

going
beyond
operational problems

•
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Commercial reality

Mindset

•

•

Industry

problem solving

•

Capabilities

Internal

•

Communication

Factors

•

•

•

•

Progressed to a situation of identifying and
selecting CoI projects beyond immediate,
practical problems

Changed from prioritizing operational issues
to paying explicit attention to reflection and
evaluation of CoI projects

Communication is terms of speed and
content was problematic at the start. Regular
face-to-face meetings and workshops
improved the way and the content of
communication between the companies

No notable change.

Changed over time

•

Mindset of thinking in iron and timeconsuming certification process of
change negatively influenced the
selection and implementation of CoI
projects

Visit of consultant on cost-cutting
initiatives and forcing supplier to engage
in a project of no interest to him
negatively contributed to CoI

Exploitation of the improvement
potential within the relationship

•

•

Awareness of the importance of
structured improvement process in
which a setting for reflection and
evaluation is developed

Development of an open mode of
communication to share and exchange
information, learning and knowledge
within the relationship

Stayed problematic due to lack of
involvement of other people leading to
problems in information sharing and
exchange

•

•

•

Contributed to CoI

Table 10: Overview of change and contribution of factors between supplier 1 and SI

plan

with

action,

Managing and organizing the CoI project. Focus
on evaluation and reflection upon process and
progress

Development of a project
responsibilities and deadlines

Project management

Mutual agreement and perceived benefits for
both companies increased willingness and
commitment to work on CoI projects. No mutual
interest lead to political behavior and lack of
commitment
Assessments of SI were perceived as reactive.
Assessment on OI and CoI had added value in the
discussion on the results of the assessment

Slight improvement in awareness of importance of
benefit sharing to select and implement CoI projects

Benefit sharing

Contributed to CoI

Tools

Changed over time

Factors
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7.3

Factors at play in Dyad 2

Over a period of 1 ½ years two CoI projects labeled as communication project and
cleanliness project between the supplier and the SI were identified and selected. It
took some time before a start was made with the identification and selection of
CoI projects and the overall process and progress was slow. Nevertheless, it
becomes interesting the find out which factors played a role in the development of
CoI between supplier 2 and the SI.
The supplier noted that a very good personal relationship existed between the
purchaser of the SI and the sales manager of the supplier. Trust was based on the
personal bond between these two individuals. The SI perceived the relationship as
trustworthy, which was based on business transaction and promises. Even though
past experiences in which the SI forced improvement projects on the supplier, did
not contribute to trust between the companies, the supplier nevertheless valued the
personal relationship with the purchaser. However, the situation changed after the
responsible purchaser left the SI. The new purchaser was not directly involved in
the project and communication started formal and business oriented, causing a
different and uncertain situation for the supplier. Nevertheless, the supplier
expressed their interest of being involved in the CO-IMPROVE project. The SI
communicated their appreciation for the decision and an improvement project was
selected to be worked on between the SI and the supplier. However, at the end of
the project the supplier was frustrated that the responsible purchaser of the SI was
still not involved in CoI projects.
There was an unbalance in power due to the high dependency of the supplier on
the SI. The SI has used their power in history, as they forced projects on the
supplier (perception of the supplier). The experiences and the influencing and
persuading from the site of the SI were perceived as not constructive to CoI. The
SI was aware of the unbalance in power. Because the importance of the
relationship, the SI purposefully led the supplier identify and select improvement
projects, such as the cleanliness project. During the CoI projects the power in the
decision making process between the two companies was balanced, which
contributed positively to CoI projects and the relationship between the companies.
The supplier discussed a few times the lack of involvement of people of the site
of the SI. It was frustrating for the supplier to see that no more people were
present during the meetings, especially the new responsible purchaser. This
situation did not change over time. As such, the lack of involvement led to
question marks at the side of the supplier with regard to the commitment shown
by the SI, both internally as well as externally. In the cleanliness project, specific
information was not known or tasks were not performed due to a focus on
operational priorities. Similar questions marks arose at the site of the SI at the start
of the CO-IMPROVE. As part of the change in the adopted approach towards CoI,

the situation was discussed between the supplier and the researcher. The supplier
through the managing director expressed, after the discussion, their interest in
involvement. During the upcoming CoI projects the supplier showed both internal
and external commitment towards the project.
As stated before, communication between the companies was rich but filtered.
The supplier had to ask for specific information. One of the reasons given by the
supplier was the lack of internal communication due to the many changes at the
site of the SI. The cleanliness project shows clear examples of a lack of internal
communication and consequently external communication. This could be due to
the lack of internal involvement of other people in the process. External
communication in terms of openness decreased during the first few months of the
CO-IMPROVE project, which was due to the change in purchaser. The external
communication slightly improved as the communication project was selected and
the cleanliness project was started. The speed of communication was improved by
having regular workshops and in between meetings, but the supplier still had to
ask for specific information.
Based on past improvement experiences, the supplier noted a difference in
objectives and goals of CoI projects. According to the supplier, the way the two
companies had worked together on CoI projects was based on solving the main
problem and after that it is business as usual. Other suggestions on which the
supplier would like to work were parked. Internal objectives and goals from the
site of the SI, which were based on operational priorities, caused a perceived lack
of vision on CoI projects. However, during the cleanliness project, a certain
shared vision on project level was established. This vision was based on shared
objectives, goals and priorities due to the relevancy and urgency of the project.
At the start of the project, the supplier showed signs of political, passive and
reserved behavior. This was caused by the new situations with regard to the
purchaser and past experiences on former improvement projects in which a focus
has been on operational priorities. As such, the behavior of the supplier affected
the involvement, commitment and communication between the SI and the
supplier. This behavior of the supplier changed as soon as CoI projects were
identified and selected. The communication project was selected by the supplier.
In the cleanliness pro-active behavior was shown, work was completed before it
was scheduled and the supplier extended the objectives of the cleanliness project
to other products supplied to the SI.
Over time, the companies developed slowly their CoI capabilities in terms of
problem solving. Whereas in the past CoI projects were focused on solving
immediate problems and other issues were parked, the cleanliness project was an
example of a relevant and urgent opportunity in the automotive industry. As such
other companies involved within the CO-IMPROVE project could learn from the
process and outcomes of the project.
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The companies used simple project management tools to manage and organize
the project. A project plan with action, responsibilities and deadlines was
developed as part of the project. This enabled the companies to evaluate and
reflect upon their process and progress.
Benefit sharing appeared to play an important role as well. In both CoI projects
there were shared benefits for both companies. As such, the companies were
willing and committed to work on the project.
As indicated by the supplier, the mind-set of the automotive industry is still
conservative. This is a barrier in the identification and selection of CoI projects
along the supply chain. As stated by the supplier, a different mind-set is required
in the automotive industry with regard to design and processes. However, being
both automotive minded companies, the companies were able to understand and
interpret the characteristics of the commercial reality and work together
accordingly.
Summary
Several factors did contribute to the process of CoI over time in the relationship
between the SI and supplier 2. Table 11 gives a summary of these factors
highlights if the factors have changed over time and/or if they contributed to
process of CoI.
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influencing
persuading

•

and

•

internal

Commitment

Involvement

o relationship level

o improvement level

decision making

•

Power

Due to lack of activities and no sense of
urgency the SI became more active and
directive to start activities, generate
discussion and encourage participation

•

•

Question marks of supplier with regard to
commitment since responsible purchaser
was not involved. After selection of CoI

No direct involvement of other people and especially
responsible purchaser of the SI. This situation did not
change over time, which led to question marks at the
side of the supplier. Nevertheless, management of the
supplier expressed their interest of staying involved.

Due to lack of activities and no sense of
urgency the SI became more active and
directive to start activities, generate
discussion and encourage participation

Unbalance in power was reflected in past
projects. Therefore the SI purposefully led
the supplier identify and select CoI projects

•

•

Perceived as not valuable and
constructive by the supplier to the
relationship as it reinforced the initial
experiences of the supplier

•

•

Expression of interest by management

Frustration of the supplier due lack of
involvement of SI. Slow progress of CoI
projects. Lack of dissemination of the concept
and benefits of CoI into the companies.

Positive effect on the identification and
selection of CoI projects

Decentralization of decision making
and deliberate balancing of power in
decision making

•

•

Even though past experiences did not contribute,
the good personal relationship between two
representatives was valued. However, the
constant uncertain situation of involvement of
the supplier led to an unsatisfying and frustrated
feeling of the supplier

Was negatively influenced as the purchaser of the SI
left and the new purchaser was not directly involved
in the project.

Trust

Contributed to CoI
Past projects were forced upon the supplier,
which was perceived as not constructive

Changed over time

History

Factors

Long-term
optimization

•

Political behavior

•
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Short-term orientation

•

Behavior

strategy internal
companies

•

to

sense of direction,
shared
mutual
objectives and goals

external

•

Vision

•

Factors

•

Sings of political, passive and reserved
behavior at the start, caused by uncertain
situation with new purchaser and former
experiences on improvement projects.

No notable change as the focus was still
primarily operational and/or immediate
issues

No information

•

•

No change of strategies

Perceived lack of shared vision due to
operational priorities at the site of SI.
However, during cleanliness project to a
certain extent shared objectives, goals and
priorities were established due to relevancy
and urgency of the project

Question marks of supplier with regard to
external commitment since responsible
purchaser was not involved. After selection
of CoI projects supplier became more
committed externally

•

•

•

Changed over time
projects supplier became more committed
internally

•

•

•

•

•

•

Less involvement, commitment and
openness of communication in CoI
activities

A primarily focus on immediate
practical issues did not contribute to
CoI

No information

Negatively influenced due to different
interest and objectives and internal
priorities and goals. Solving the
problem and then back to normal
business

Exploitation of improvement potential
and increased awareness of shared
sense of direction

More committed to work on different
CoI projects and to develop the
relationship. Expression of interest by
management

Contributed to CoI

External
(technical,
openness, content and
speed)

•

•

problem solving

Capabilities

Internal

•

Communication

Belief
in
improvements

•

small

Pro-active behavior

•

Factors

•

•

•

•

•

Changed from prioritizing operational issues
to paying explicit attention to reflection and
evaluation of CoI projects

Communication is terms of speed and
content was problematic at the start, supplier
had to ask for information. Regular face-toface meetings and workshops slightly
improved the way and the content of
communication between the companies.
Also the start of the CoI projects

No notable change.

No information

Active participation in the cleanliness
project, work was finished before deadline,
extension of project to other products
supplied to SI

Changed over time
Slowly changed as CoI projects were
identified and selected.

Awareness of the importance of
structured improvement process in
closing the complete improvement
cycle

Change in purchaser did not contribute
to
the
way
the
companies
communicated. Regular workshops and
in between meetings contributed to a
certain extent to the communication,
but the supplier still had to ask for
specific information

•

•

Stayed problematic due to many
changes at the site of the SI and lack of
involvement of other people leading to
problems in information sharing and
exchange in the cleanliness project

No information

Appreciated by the SI and contributed
to the development of CoI and the
relationship

•

•

•

Contributed to CoI
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Mindset

•

Selection of CoI project which is relevant
and urgent in the automotive industry
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Table 11: Overview of change and contribution of factors between supplier 2 and SI

Managing and organizing the CoI project. Focus
on evaluation and reflection upon process and
progress

with action,

Project management

Development of a project plan
responsibilities and deadlines

Mindset is conservative, which hampers
the identification and selection of CoI
projects.

•

Mutual agreement and perceived benefits for
both companies increased willingness and
commitment to work on CoI projects.

Both companies were automotive
minded and were able to understand
and interpret the characteristics of the
commercial
reality
and
work
accordingly

Provided a learning opportunity for
other companies involved as well

•

•

Contributed to CoI

Assessments of SI were perceived as reactive.
Assessment on OI and CoI had added value in
the discussion on the results of the assessment

Improvement projects were forced upon the supplier
in the past. After solving the main problem and after
that business as usual. The two improvement projects
that were identified and selected included benefits for
both the companies

•

Changed over time

Tools

Benefit sharing

Commercial reality

going
beyond
operational problems

•

Industry

•

Factors

7.4

Factors at play in Dyad 3

Over a period of 1 ½ years two CoI projects labeled as change in tooling concept
and information and communication around specifications between the supplier
and the SI were identified and selected. The relationship was fairly new, so two
improvement projects were identified and selected in the start-up and approval
process. Due to delay and problems with the start of serial production no further
improvement projects were identified and selected. It becomes interesting the find
out which factors played a role in the development of CoI between supplier 3 and
the SI.
Trust between the supplier and the SI was based on future expectations and
promises of delivering cylinders tubes for the products of the SI. However, over
time, serial production of cylinder tubes never was fully achieved. Although, the
companies closed the design stage and were close to production, it had been a very
long period. This led to dissatisfaction on both sides. The supplier was frustrated
by the fact that at the end no plans for production were developed and put in place
by the SI.
Because of an internal shift in positions, the involved representative of the
supplier changed in the CO-IMPROVE project. The new representative was
present at the first two workshops, but after that the participation dropped due to
operational priorities. The led to questions marks at the site of the SI with regard
to involvement and commitment. After two projects were identified and selected,
the supplier was (re-)involved and participated in all following workshops.
Since the relationship between the two companies was fairly new, a sense of
direction was lacking. Both companies expressed their willingness to develop the
relationship, which was also indicated by the results on the first assessments. On
project level, the companies agreed on shared objectives and goals. As such,
results and outcomes of engaging in CoI projects were shared between the
companies.
Power in the relationship was balanced. The representative discussed and mutual
agreed on the objectives of the projects. However, at the end of the project, it was
mentioned by the supplier that top management at the site of the supplier wanted
to see the results of the long selection period and their involvement in the COIMPROVE project. As such they tried to influence the SI in the decision making
process.
The supplier was selected by the SI, because of their technical competences to
produce and supply cylinder tubes. However, the communication and
information exchange between the two companies has been caused some
problems in the start-up phase. These two issues have been subject to CoI projects.

Communication between the companies in the CoI projects was open. All
information was exchanged and issues of concern were raised and discussed.
Further, the companies met a few times during and in between the workshops to
discuss the process and progress of the CoI projects. One of the issues discussed
was the need to have a structured approach (tool) to document the process and the
(learning) outcomes of the CoI project, so that the same problems would not
happen again. By engaging in CoI projects and using the structured approach, the
companies were able to develop capabilities towards structured problem solving,
capturing outcomes and learning as part of the improvement process.
Although both companies are automotive minded, the long selection and change
process, which is also required by the industry, hindered the development of
operational relationship and CoI.
The companies used simple project management tools to manage and organize
the project. A project plan with action, responsibilities and deadlines was
developed as part of the project. This enabled the companies to evaluate and
reflect upon their process and progress.
Benefit sharing appeared to play an important role as well. In both CoI projects
there were shared benefits for both companies. Both companies benefited of being
involved and committed to the project, because both companies gained from the
results.
Summary
Several factors did contribute to the process of CoI over time in the relationship
between the SI and supplier 3. Table 12 gives a summary of these factors
highlights if the factors have changed over time and/or if they contributed to
process of CoI.
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influencing
persuading

•

and

Involvement

o relationship level

o improvement level

decision making

•

Power

Influence of top management at the site of
the supplier. They wanted to see results
after a long selection period and their
involvement

•

Change in representative of the supplier due to
internal shift. New representative was present at the
beginning, but involvement dropped due to
operational priorities. After identification and

Influence of top management at the site of
the supplier. They wanted to see results
after a long selection period and their
involvement

No notable change in the decision making
process

•

•

Pressuring the SI to make a decision on
serial
production,
which
was
understandable for both companies but
perceived as not valuable and
constructive

No direct contribution as serial
production was not achieved on a short
term

Decentralization of decision making
based on mutual agreed objectives of
the project

Question marks at the site of the SI due t lack of
involvement of new representative. Reinvolvement of representative in two CoI
projects contributed positively. Slow progress

•

•

•

Trust based on future expectation and promises
provides a starting point for CoI. However, if
future expectations and promises are not
fulfilled, it can lead to dissatisfaction and
frustration which does not contribute to CoI

Trust was based on future expectation of serial
production of the cylinder tube. Although this took a
very long time and led to frustration at the site of the
supplier, the expectations and hope of serial
production did not changed

Trust

Contributed to CoI
Not applicable since the relationship is fairly
new

Changed over time

History

Factors

external

•
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strategy internal
companies

•

to

sense of direction,
shared
mutual
objectives and goals

•

Vision

internal

•

Commitment

Factors

•
No change of strategies

No sense of direction present as the
relationship was fairly new. Both
companies nevertheless expressed their
willingness to develop the relationship. On
CoI project level, the companies agreed on
shared objectives and goals

Lack of involvement and participation led
to question marks of SI with regard to
commitment. After selection of CoI
projects supplier became more committed
externally

•

•

Lack of involvement and participation led
to question marks of SI with regard to
commitment. After selection of CoI
projects supplier became more committed
internally

•

Changed over time
selection of two CoI project, the representative
became (re-)involved. No direct involvement of
other people than representatives

Development of a sense of direction

Negatively influenced due to different
interest and objectives and internal
priorities and goals.

•

More committed to work on different
CoI projects after the first CoI project
were identified and selected.

Focus on operational priorities.
Statement of management of supplier
to see results raised questions with
regard to the internal commitment
towards CoI

•

•

•

Contributed to CoI
of CoI projects. Lack of dissemination of the
concept and benefits of CoI into the companies.

Long-term
optimization

Pro-active behavior

Belief
in
improvements

•

•

Internal

External (technical,
openness, content and
speed)

•

•

Communication

Political behavior

•

small

Short-term orientation

•

Behavior

•

Factors

Communication and information exchange
was problematic at the start. This was
subject to the start of a CoI project. Regular
face-to-face meetings and workshops
slightly improved the way and the content
of communication between the companies.
Information was shared and CoI issue were
discussed more openly

No information

•

•

No information

•

Lack of internal communication was
subject to start of one of the improvement
projects. The outcomes of the project
should prevent a lack of internal
communication at the site of the supplier.

Sings of dissatisfaction and frustration due
to long process to start-up serial production

•

•

No information

No information

•

•

Changed over time

Development of an open mode of
communication to share and exchange
information, learning and knowledge
within the relationship

No information

•

•

No information

•

Development of a structure/process to
facilitate
and
support
internal
communication.

Less involvement and commitment in
CoI activities

•

•

No information

No information

•

•

Contributed to CoI
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going
beyond
operational problems

•
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Mindset

•

Benefit sharing

Commercial reality

•

Industry

problem solving

•

Capabilities

Factors
Structured problem solving and paying
explicit attention to reflection and
evaluation of CoI projects. Development of
a structured document to facilitate and
capture the CoI project
No information

•

•

Changed over time

Both companies are automotive
minded, but the long selection and
change process, which is required by
the
industry,
hindered
the
implementation and development of
CoI.

•

Both companies benefited form the selected CoI
projects and as such were involved and
commitment to work on CoI projects.

Both companies were automotive
minded and were able to understand
and interpret the characteristics of the
commercial
reality
and
work
accordingly

No information

•
•

Awareness of the importance of
structured improvement process in
which a setting for reflection and
evaluation is developed. Provided a
learning
opportunity
for
other
companies involved as well

•

Contributed to CoI

Development of as structured approach to document
the process and (learning) outcomes of the CoI
projects.

Development of a project plan with action,
responsibilities and deadlines

Tools

Project management

Managing and organizing the CoI project. Focus
on evaluation and reflection upon process and
progress

Assessments of SI were perceived as reactive.
Assessment on OI and CoI had added value in
the discussion on the results of the assessment.
The structured approach helped the companies
to document the CoI project, so that the same
problems would not happen again

Contributed to CoI

Table 12: Overview of change and contribution of factors between supplier 3 and SI

Changed over time

Factors
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7.5

Challenges faced in collaborative improvement

On a project level and dyadic relationship level we identified that several factors
do influence and contribute to the process and progress of collaborative
improvement projects. These factors are not stable, but do change over time as the
process is implemented and developed. The factors found were trust, power,
involvement, commitment, vision, communication, capabilities, behavior, benefit
sharing, tools, project management and the specific industry. However, the
specific contribution and the change of a factor differed per dyad. What is
particularly important is (Kaltoft et al, 2003):
•

The interaction of (some of) the factors. It is not so much individual
factors, but the configuration of factors that determines the development
of collaborative improvement.

•

Within any configuration, the same factors can be beneficial and
detrimental to collaborative improvement, dependent on the setting in
which they play their respective roles.

Collaborative improvement was implemented and developed in the context of the
so-called extended manufacturing enterprise. The former three sections
highlighted and discussed the factors that contributed to collaborative
improvement on a project level and dyadic relationship, but it becomes interesting
to find out and assess the relationship to level of the extended manufacturing
enterprise. These levels correspond to the three levels as part of the basic
architecture of the business model of the CO-IMPROVE project. Although the
three levels are different from each other in scope and content, they are strictly
related (see Appendix 1).
This section discusses the challenges faced by the companies in managing and
organizing the process of collaborative improvement and how the companies dealt
with the challenges on a network level. The challenges were derived from the
empirical findings as presented in chapter 3 and the three previous sections of
chapter 7 on the dyadic relationship. For each specific challenge, the discussion
starts with an elaboration of the empirical findings. Next to that, if relevant and
applicable to, specific theories will be used to underline and endorse the findings
of the Dutch network. Based on this, suggestions will be formulated how to deal
with the challenges of managing and organizing collaborative improvement in an
extended manufacturing enterprise.
7.5.1

Explicit focus on the meaning of collaborative improvement

At the start of the project particular attention was paid to explaining and
discussing both from a theoretical as well as a practical point of view the concept

and benefits of collaborative improvement. As the concept of collaborative
improvement was new to the participating companies, the researchers explained
the theoretical background and rationale of the research project. The System
Integrator explained what the motives were to participate in the project and what
the expected outcomes of the project would be.
Continuous improvement and continuous cost reduction are integrated and explicit
in the SI's policy and practices. The aim of the System Integrator is to establish
close co-operation and long-term agreements with a limited number of involved
and dedicated suppliers. The suppliers’ initial expectation was that the project
involved just another way of imposing cost reductions and other improvements as
they were used to in the past. This had a major impact on how they acted initially.
In fact, they actually waited for projects from the SI, and did not show any sense
of opportunity or urgency.
To underline the vision with regard to Collaborative Improvement the System
Integrator initially chose a non-directed and non-facilitated approach. The
philosophy was that successful collaboration and improvement in a network of
companies requires shared goals and vision, trust and commitment but, most of
all, should be self-initiated. CoI projects should be initiated and selected by the
whole group, based on immediate practical problems or improvement
opportunities. The initial chosen approach would be the best way for the partners
to discover and become aware of the concept and the possible benefits of CoI.
In the implementation process of collaborative improvement there should be an
explicit focus on the meaning of the concept of collaborative improvement. Since
the process of collaborative improvement can/is new to the companies actors
should pay particular attention to forces that give meaning, so called narrative
forces: necessity, vision, success (see also (Claus and ten Have, 1995; Ten Have,
2002). These forces have a central role in establishing the direction of
collaborative improvement. They evoke bonding and a belief in the future (Claus
and ten Have, 1995; Ten Have, 2002).
•

Necessity refers to the “why” and defines the imperative for change

•

Vision may act as a point of reference, it defines the direction and
focuses the efforts

•

Success; organization look for activities that underline the success of the
new approach or direction

7.5.2

Walk the talk

The focus on explaining and discussing the meaning of the concept of
Collaborative Improvement has been important is terms of consciousness-raising,
confrontation and explanations. However, companies should not only
communicate but also act accordingly. The process of Collaborative Improvement
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is a highly dynamic and complex process. Ultimately, it is a process of
improvement, learning and development. The companies have to make decisions
on where and how to start implementing Collaborative Improvement. The process,
however, is not stable as it is influenced by many factors at play (see previous
sections). Consequently, implementing Collaborative Improvement is to a large
extent learning-by-doing. Continuous communication, involvement and
commitment between and among partners are required to get things done. The
problem is that none of the partners can enforce any of the factors on the other
partners. Therefore, leading-by-example by the SI may provide the best solution to
gain success, achieve involvement and commitment of partners, and develop the
process of Collaborative Improvement.
7.5.3

Organizing different levels

The reason why the system integrator got involved in the process of collaborative
improvement was to do it differently than what was common in the automotive
industry. Instead of pressurizing the suppliers on costs, quality and delivery, the
system integrator felt that similar improvements could be achieved in a more
collaborative way and that by inviting three suppliers learning in and between
dyadic relationships within the network could be achieved. The reasons why the
suppliers involved themselves into the process of collaborative improvement were
to gain operational improvements and to maintain and develop the relationship
with the system integrator.
By adopting an action learning program, put in place over a period of 18 months
though a cycle of 15 workshops, the companies would meet, discuss and reflect
upon collaborative improvement projects and follow up on the learning in the dayto-day enactment. As the process of collaborative improvement unfolded, the
companies started to see the benefits of collaborative improvement and recognized
the importance of a structured process toward improvement and learning. The
main concern for the suppliers was primarily day-to-day business with the system
integrator, identify and select improvement projects in line with concern and
needs, and maintain and develop the current relationship. The system integrator
had an additional objective to emphasize the need and importance of evaluation
and reflection, and sharing the lessons learned with the other companies in the
network.
In implementing and developing collaborative improvement, three logic levels can
be distinguished. These levels are the level of the project, the dyadic relationship
and the network level. On a project level, immediate problems, operational issues
or improvement opportunities in day-to-day business are the basis of collaborative
improvement project to improve the existing situation in the areas of quality,
costs, delivery and change order management. The dyadic relationship level, the
main concern was to maintain and develop the existing relationship through
improving the process of learning and collaboration. The network level was about
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the diffusion of experiences, lessons learned and knowledge with other companies
in the network in order to learn of and with each other.
In collaborative improvement, whether it is an immediate problem or an
improvement opportunity, the starting point is the action. Through implementation
and reflection this becomes learning-in-action. This enables companies not only to
solve operational issues, but also to maintain the relationship and to develop a
reflective process in order to improve the way the companies collaborate, learn
and improve. A structured approach with regular meetings and a wide range of
interventions – self-assessment instruments, documents, presentations at meetings,
feedback by other, factory tours and coaching, stimulates and supports the process
of collaborative improvement on all three levels.
7.5.4

Operation versus improvement

Collaborative improvement is implemented by a shared belief in prosperity
through collaboration and improvement and requires the commitment of all actors
(notably Ring and Van de Ven 1992; Lamming 1993; Mohr and Spekman 1994).
If resourced, organized and managed properly, the improvement process helps
companies to improve the performance of their internal processes and build
improvement capabilities. There is, however, a notable discrepancy in priorities
between operational processes and improvement processes. Due to daily hectic,
organizations tend to focus on day-to-day business. In the improvement processes,
faults and/or immediate problems trigger the need for improvement, problems are
solved and after that it is back to normal business. This characterizes the initial
improvement process a reactive problem solving in stead of structural and proactive improvement. A formal problem solving cycle is required for Collaborative
Improvement. However, a narrow focus on daily operations, faults and/or
immediate problems does not allow fully exploring and exploiting the
improvement potential within the relationship.
Implementing collaborative improvement is about understanding and learning that
collaborative improvement is not additional to daily activities, but is integral part
of daily operational activities in and between the companies (see also March 1991;
De Lange-Ros, 1999; Benner & Tushman, 2003). Collaborative improvement
allows companies to improve the performance of intra- and inter-organizational
processes, while avoiding short-term orientation and local optimization.
Furthermore collaborative improvement allows to maintain and develop
relationships, and to learn and build collaborative improvement capabilities (see
also Argyris and Schön, 1978; Imai, 1986; Bessant, 1998; Hagedoorn and
Duysters, 2002).
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7.5.5

Consistency versus coherence

To establish close co-operation with the companies involved and to cope with the
initial reservation towards the project of the suppliers, improvement projects were
initiated and selected by the suppliers on the areas most relevant and urgent for
them. The list of (possible) improvement projects focussed on quality, costs,
delivery, engineering and relationships issues, which is in correspondence with the
main competitive priorities within the automotive industry. Also the assessments
used in this research project focussed on the areas relevant for the application of
collaborative improvement.
As part of each improvement project a project team was established. The project
team comprised of company members from different functional departments
related to the topic and content of the improvement project. Each project team
took into account the elements of project management, such as goal setting and
evaluation, planning and milestone definition in terms of time, costs and results,
the availability of the required means and the formation of an adequate
information and communication structure, an adequate project team and project
leadership. A reflective document was developed (see Appendix 5) to structure the
process of improvement and to facilitate the reflection and evaluation of the
process and progress of the improvement project.
Consistency is predominantly the vertical translation of the shared aim of
Collaborative Improvement into improvement objectives and tasks (vertical fit).
Coherence relates to the horizontal coordination between inter-organizational
processes, departments and individuals (horizontal fit). Together with the provided
direction for Collaborative Improvement, consistency and coherence have a
stabilizing effect (see also Hardjono et al., 1996; Ten Have, 2002). Whereas
direction, consistency and coherence have a stabilizing effect, evaluation and
feedback have a dynamizing one.
7.5.6

Establishing a learning environment

CoI is simultaneously concerned with bringing about change in the EME,
developing the network capabilities, and generating actionable knowledge. It is
also an evolving systematic change process that is undertaken to instill
collaboration and learning. Prior to the action learning program, reflection on
learning was not performed owing to operational priorities within the EME. After
the main problems were solved, it was back to normal business without closing the
improvement and learning cycle. Consequently, at the start of the program,
learning was not an integral part of cooperative relationships and CoI projects.
During each workshop, presentations emphasized the progress and process of the
improvement projects, which were discussed and reflected on in plenum. The
most sustainable element of this project was the process and method undertaken to
stimulate practical learning by the people involved, not the one-off improvement
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experience. Hence, explicit attention was given to the process of diffusing
knowledge, experiences and lessons learned as part of the collaborative
improvement projects. The success of the creation of a learning environment
showed a progression from the conception of an idea, through targeting
improvement actions, to solving specific problems in a systematic way.
The improvement activities were engaged at the level of customer–supplier
relationships; but the progress and the results were constantly shared with the
entire EME in monthly workshops. The participants perceived the frequent faceto-face meetings as ‘fuel’ for the efficiency and effectiveness of collaborative
improvement activities. During these meetings, the companies were able to align
the process of improvement with regard to the progress and expected outcomes.
Another benefit was that attention was increased in the time before, during and
after the workshops, which maintained the momentum and speed within the
improvement projects. Moreover, these regular EME meetings provided the
participants with the opportunity to reflect and learn not only from improvement
activities but also from other delegates within the program.
The reflective learning opportunities should be staged with regular frequency.
Often in projects, reflection on learning is conducted on the last day of a program
(Conger and Toegel, 2003). However, in order to get the most out of the learning,
there should be regularly programmed opportunities for participants to reflect on
learning throughout the project. Regular reflection forces participants to reflect
more directly on immediate moments and events, and so learning tends to be
richer and focused around specific incidents. In agreement with other research on
feedback, reflection is most useful to learners when focused on recent events
(Conger and Toegel, 2003). When reflections are tied to immediate events, the
likelihood that more knowledge will be acquired from the experience will
increase. Moreover, by building in reflection during the program, the participants
can learn the process themselves in order to reflect on their actions and ultimately
deploy this knowledge in future projects.
7.5.7

Trust building

Trust is an important prerequisite for and enabler of Collaborative Improvement.
As stated before, trust comes in various forms, but whatever form dominates, trust
is a must for success. However, trust is not a static phenomenon; it develops and
evolves as part of the process. The level of trust is influenced by actions, events,
and incidents, which can have a positive or negative contribution to trust. But
ultimately, organizational trust is build upon individuals working together (in
collaborative improvement projects).
In this research all three forms of trust were present. In dyad 1, we saw a
combination of cognitive and affective trust. This relationship was the most
successful in identifying, selecting and engaging in collaborative improvement
projects. The good personal relationship between the representatives of the two
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companies and the positive past experiences provided to a certain extent a solid
ground to implement and sustain collaborative improvement projects. However,
the incident around the visit of an external consultant hired by the SI, had a
negative influence on the level of trust. The supplier even felt offended by the
visit. Dyad 2 can be classified as affective trust, in which a very good operational
and personal relationship existed between the two representatives. This even made
up for more negative experiences in the past with regard to improvement projects,
since the personal relationship was highly valued. However, this form of trust
solely provides a fragile basis. Whenever one of the representatives left, it caused
an uncertain situation as was the case in dyad 2. The leave of the purchaser in
combination with a slow follow-up on the involvement of a new purchaser made
the supplier feel frustrated and affected the level of trust negatively. Dyad 3 can be
classified as calculative trust. The relationship between the two companies was
fairly new, but provided both the companies important business opportunities. The
trust was based on future business expectations. During this research two
collaborative improvement projects were started, however, form the operational
business perspective it never came to serial production. This led to dissatisfaction
from both sides and question marks and frustration at the supplier side.
In implementing and sustaining Collaborative Improvement, trust is a prerequisite
and important enabler. What we have seen is that solely an affective or calculative
form of trust provides a fragile basis for the relationship. This does not mean that
no results can be achieved in Collaborative Improvement projects, but the
likelihood of disturbance due to external circumstances in the process and
progress is greater. In order to build trust, the SI paid explicit focus on the
meaning of Collaborative Improvement, gave the suppliers the opportunity to
identify and select improvement projects that where of concern and interest of the
suppliers and tried to lead-by-example. This helped to take the first necessary step
in implementing and sustaining Collaborative Improvement, but in order to get
Collaborative Improvement of the ground and build trust, more focus should have
been given to taking action and achieving results together (see also Huxman,
2003; Kaltoft,2006).
7.5.8

Intra- and inter-organizational collaboration

Intra-organizational collaboration and inter-organizational collaboration are
widely discussed, but mainly in two separated streams of literature. Empirical
evidence suggests that the success of Collaborative Improvement is not only
dependent on inter-organizational collaboration between different organizations,
but also on collaboration among functional departments and people within an
intra-organizational setting. Hillebrand and Biemans (2003, 2004) concluded
essentially the same for collaboration in new product development.
Through interaction, companies integrate processes with others in order to
improve the performance, maintain and develop relationships, learn and build
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capabilities towards collaborative improvement. Within a relationship, people
interact within a relationship with each other on different levels, both internally as
externally, to affect the process, progress, expectations and outcomes of the
collaborative improvement project and the collaborative relationship (Middel et
al., 2007).
Within the process of CoI, it appeared that internal networking is at least as
important as external networking. The progress of CoI initiatives and ultimately,
the results of the project, are to a large degree influenced by the intraorganizational processes. There were a few examples were a lack of internal
interaction (communication and information exchange) among departments within
an organization and lack of integrating internal processes negatively influenced
collaborative improvement projects in terms of project process and progress. The
unpleasant visit of a representative of the System Integrator in dyad 1 and the lack
of internal communication at the supplier in an improvement project in dyad 3 are
two examples where a lack of integration of interfaces at intra-organizational level
negatively influenced the process and progress of the collaborative improvement
project.
In the case of collaborative improvement proper working practices and
arrangements have to be made between the companies. Complying with decisions
on inter-organizational level and meeting the working practices and arrangements
requires the individual organizational to manage and organize interaction between
individuals at the interfaces of the departments within the companies. Integrating
efforts and managing relationships in terms of information exchange and
communication between departments on the process and progress of collaborative
improvement projects is necessary to facilitate and support the success of interorganizational collaboration. The different improvement projects between the
involved companies showed several examples that good intra-organizational
interfaces are a prerequisite for successful inter-organizational collaboration (see
also Hillbrand and Biemans, 2003, 2004).
7.5.9

Power in decision making

As indicated in chapter 6, there is no formal hierarchy in collaborative
improvement projects. Market mechanism such as purchasing power, rather than
formal position, determines the relative power of the companies engaging in
Collaborative Improvement. The decentralization of decision making is put
forward as an important component of Continuous Improvement (see Caffyn,
1998).
Although the SI knew he had more power than the suppliers, he deliberately chose
not too use the power at the start of the project to facilitate and support joint
decision making in the process of Collaborative Improvement. After six months in
the project, the SI played a more active and directive role and used more of its
power to influence and stimulate the identification and selection of improvement
projects. Power has been used on many different levels, such as between
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companies or between individuals, and in different phases of the collaborative
improvement project, such as the identification, selection, implementation and
evaluation phase.
Although the power in decision making had a positive effect on the identification
and selection of CoI projects, from a relational perspective the times the SI used
its power in terms of influencing and persuading were not perceived as valuable
and constructive by the supplier.
7.5.10

Continuous evaluation of the role played

In this research we saw that due to a lack of activity the SI changed its role after
six months. Upon evaluation of the situation the SI decided to change from nondirective to more active and directive role. On a project level, we saw that
appointing a project leader/ facilitator was important for the process and progress
of the collaborative project.
Next to the facilitator role, which plays an important role in continuous
improvement (Caffyn, 1997) and collaborative improvement, other roles are
important as well (Middel et al., 2007), labeled as initiator, expert, gatekeeper and
problem solver. These roles are not fixed or static or are fulfilled by one person.
The roles should continuously be evaluated, if the roles played are still appropriate
to stimulate and support the process of Collaborative Improvement sufficiently.
As stated before in section 6.2.7, confirming Roberts and Fusfeld’s (1981)
findings, what is crucial in the continuous evaluation of the roles played, is the
notion that:

7.6

•

some roles can be fulfilled by more than one person in order for the
project to be successful

•

individuals/companies may occasionally fulfill more than one critical
function

•

the roles that individuals/companies play may change over time.
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8
8.1

Conclusions, reflections and future research
Introduction

The process of incremental improvement, especially, in manufacturing has been
widely discussed and many companies have come to see continuous improvement
as vital in today’s business. By now continuous improvement is a consolidated
concept within managerial theory and practice, which keeps coming into focus as
an important management area. Nevertheless, as indicated by Boer and Gertsen
(2003), there are still interesting challenges which need to be addressed in future
research in the area of continuous improvement. One of the challenges is that
more processual research is needed in the firm belief that the effectiveness of
managing any process, including continuous improvement, depends a great deal
on deep knowledge and understanding of that process (Boer and Gertsen, 2003).
A second important challenge was that continuous improvement is no longer
restricted to intra-firm processes but increasingly to inter-firm processes as well
(Boer and Gertsen, 2003; Boer et al., 2000). Because of the new imperatives of
competition between companies, moving increasingly from the level of the single
firms to that of networks of companies, there is an increasing advocacy and need
to extend and transfer the concept of continuous improvement to inter-firm
processes as well. However, as outlined in this research, there is still a
substantially lack of empirical grounded contributions on the concept of
collaborative improvement.
The two challenges of continuous improvement and the notion that competition
changed from the level of the single firms to that of networks of companies
provided us with a starting point for this research. This study was performed to
provide insight and develop knowledge on and, consequently, contribute to the
emerging concept of collaborative improvement. This research was conducted in a
Dutch extended manufacturing enterprise active in the automotive industry,
comprising of a system integrator and three suppliers. By describing and analyzing
the process of collaborative improvement in three separate dyadic relationships
and, subsequently, the entire extended manufacturing enterprise, we wanted to
gain more insight and develop knowledge on what actually happens in the process
of collaborative improvement and how to manage and organize this improvement
process.
The aim of this thesis was to identify and discuss the factors that do influence and
contribute to the development of collaborative improvement. Furthermore, we
need to know how these factors change over time and how companies need to deal
with this in managing and organizing the process of collaborative improvement.
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Which factors do influence and contribute to the process of collaborative
improvement and need to be dealt with in managing and organizing collaborative
improvement?
In the reminder of this chapter it is time to answer the question what insights and
knowledge we did develop on Collaborative Improvement, which we did not have
at the start of this research. This chapter starts in section 8.2 with providing the
conclusions of this research on collaborative improvement. After that, in section
8.3, we will reflect upon the research methodology used. We will end this chapter
in section 8.4 with suggestions for future research in the field of collaborative
improvement.

8.2

Conclusions on collaborative improvement

As competition is increasingly moving from the level of individual firms to that of
networks of organizations, companies have to increasingly link their internal
processes with external customers and suppliers (Ford et al., 2003). This includes
not only operational processes like new product development and production, but
also continuous improvement (Rijnders, 2002). Organizations have to increasingly
identify and implement improvement projects in an inter-organizational context.
As such, collaborative improvement is emerging as a new concept within
managerial literature and practice. Collaborative improvement was defined as: “a
purposeful inter-company process that focuses on continuous incremental
innovation aimed at enhancing the overall performance of the disparate
companies within a network”. Based on this definition, some of the key features
of CoI are the following:
•

Collaborative improvement is purposeful and addresses specific operational
and relational issues/needs.

•

Collaborative improvement relies on bottom up continuous and incremental
learning efforts, enabled by levers and focused by the goals and objectives
within the network.

•

Collaborative improvement is a continuous, incremental and planned
change process aligned with the strategic goals of the companies within the
network.

•

Collaborative improvement involves both a short-term and long-term
orientation.

•

Collaborative improvement aims at enhancing the performance of the
network on an operational and relational level and, consequently,
developing collaborative improvement capabilities to learn and improve.
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•

Collaborative improvement requires both the internal and external
commitment and contribution of all the companies involved.

Based on the definition and key features, it becomes clear that collaborative
improvement is layered in the sense that it is not only concerned with improving
operational processes in collaboration with other companies, but also with the way
the companies improve, the way they learn and the way the collaborate. As such
collaborative improvement can be represented in two different ways:
•

Collaborative improvement as a project/process concerned with
improving operational outcomes

•

Collaborative improvement as an approach/methodology concerned with
improving the way companies improve, learn and collaborate.

Although related fields of research and theories have provided some insights, we
still have a limited understanding on how to manage and organize the process of
collaborative improvement. This resulted in questions on which factors do
influence the process of collaborative improvement, how these factors changed
over time and help shape the process of collaborative improvement. Consequently,
it resulted in the question which challenges do companies face and need to deal
with in collaborative improvement.
On a project level and dyadic relationship level we identified that several factors
do influence and contribute to the process and progress of collaborative
improvement projects. These factors are not stable, but do change over time and
affect each other in a continuous process with ups and downs as the process is
implemented and developed. The factors found were trust, power, involvement,
commitment, vision, communication, capabilities, behavior, benefit sharing, tools,
project management and specific industry characteristics. What is particularly
important is (Kaltoft et al, 2003):
•

The interaction of (some of) the factors. It is not so much individual
factors, but the configuration of factors that determines the development
of collaborative improvement.

•

Within any configuration, the same factors can be beneficial and
detrimental to collaborative improvement, dependent on the setting in
which they play their respective roles.

On an extended manufacturing enterprise level we described and discussed the
challenges and how companies can deal with the challenges on a network level.
These challenges were derived from the empirical evidence provided and the
factors at play in each of the three different dyadic relationships. The main
challenges as describes and discussed in this research were:
1.

Explicit focus on the meaning of collaborative improvement

2.

Walk the talk
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3.

Organizing different levels

4.

Operation versus improvement

5.

Consistency versus coherence

6.

Establishing a learning environment

7.

Trust building

8.

Intra- and inter-organizational collaboration

9.

Power in decision making

10. Continuous evaluation of the role played
The ten challenges have been discussed extensively in section 7.5. The challenges
were derived from the empirical findings as presented in chapter 3 and the three
sections in chapter 7 on the dyadic relationship. For each specific challenge,
section 7.6 started with an elaboration of the empirical findings and, if relevant
and applicable, a discussion of specific theories to underline and endorse the
findings of the Dutch network. Finally, suggestions were formulated how to deal
with the challenges in managing and organizing collaborative improvement in an
extended manufacturing enterprise.
Collaborative improvement is a multi-level and multi-actor process. Multi-level as
the three levels of project level, dyadic level and extended manufacturing
enterprise level are distinguished (see Appendix1). Multi-actors in the sense that
on the three different levels, different people for different functional areas are
directly or indirectly part of the process of collaborative improvement. In
managing and organizing the process of collaborative improvement it is important
to understand and deal with the dynamics and complexity of this multi-level and
multi-actor process. The three levels are strictly related. They do influence each
other in a top-down and/or bottom-up way.
In the relationships between individuals and companies the two defining features
are important: time and dynamics. Time and dynamics are not specifically
discussed in continuous improvement or emerging collaborative improvement, but
both the experienced past, the perceived present and the anticipated future affect
the behavior in a relationship (see also Ring & van de Ven, 1992; Klein Woolthuis
1999; Ford et al., 2003), through the development of trust, continuous
improvement/collaborative improvement capabilities, and commitment. However,
none of these factors, or the other factors listed above, are stable – they change
over time, affecting each other in a continuous process with ups and downs, a
process we are only beginning to understand.
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8.3

Contribution of the research

The aim of this section is to highlight the main contributions of this thesis to the
development of theory and practice.
8.3.1

Contribution to theory

The main focus of this study is on the emerging concept of collaborative
improvement. Collaboration in continuous improvement of products and processes
is considerably less common than inter-organizational collaboration in radical
innovation (Chapman and Corso, 2005). This research provided and gained
advanced insight from a theoretical, empirical and methodological perspective on
how initial factors influence the process of collaborative improvement, how these
factors are being changed over time and help shape the collaborative improvement
outcomes.
This research was conducted in a Dutch extended manufacturing enterprise active
in the automotive industry. In the exploratory case study we provided empirical
evidence and build on our current understanding of continuous improvement in
order to identify the needs and requirements of the companies and identify the
areas where collaborative improvement could be applied. One of the starting
points of this research was the concept of continuous improvement. Based on two
reviews of literature on the concept of continuous improvement, it was concluded
that knowledge and an understanding of what is actually going on in improvement
processes needs to be further developed. A strong limitation of literature on
continuous improvement is the unit of analysis, namely the single company.
Literature on continuous improvement suggests that the development of the
concept of continuous improvement could well involve the extension to the interorganizational setting. In this study, we took the two challenges of continuous
improvement as a starting point for our research, assessed what the similarities of
and difference between continuous improvement and collaborative improvement
are (see chapter 6), identified factors that influence and contribute to the process
of collaborative improvement (see section 7.2, 7.3 and 7.4), and presented and
discussed which challenges companies do face in collaborative improvement and
how they can deal with these challenges (section 7.5). In this study we provided
insight and developed action knowledge on collaborative improvement on how to
manage and organize the process of collaborative improvement (see also section
8.3.2). We believe that findings of this research contribute to the body of
knowledge and the further development of not only on the emerging concept of
collaborative improvement but also the theory of continuous improvement.
Another starting point was the scientific body of knowledge on collaboration and
inter-organizational networks. In this study, we did not explicitly focus on one the
theoretical approaches on collaboration and/or inter-organizational networks,
rather it should provide us with an understanding and insight on which factors do
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influence and contribute to the collaborative process and consequently the
collaborative improvement process between organizations. As concluded by Faber
(2001), research has improved our understanding why organizations collaborate
(Powell, 1990; Ciborra, 1991), but there is still a limited insight into the
operational management of collaboration. Sobrero and Schrader (1998) concluded
essentially the same as they noted that there has been little attention devoted to the
detailed structuring of the relationships within a network. Although this research
focused on the process of the specific collaboration process of collaborative
continuous improvement, it is congruent with the improvement needs in
collaboration as many of the problems are unstructured, real-world problems. We
believe that the findings can also be applied and contribute to research on
collaboration and inter-organizational networks in terms of the detailed structuring
of and management of operational collaboration.
The suitability of action research to applied field of continuous improvement has
been discussed and highlighted in this research since it strives to advance both
science and practice. Naslund (2002) highlighted essentially the same in the
specific case of logistics. However, there is also a clear opportunity to apply
action research in collaboration processes and inter-organizational networks.
Action research is a research approach for tackling real world, managerial and
organizational problems such as obtained in collaboration (Naslund, 2002) and it
can contribute to research as well as practice. Given the crucial role of
relationships within collaboration and inter-organizational networks, the
application of action research has the potential not only to provide insight around
relationships but also to re-enforce and to enhance relationships.
Shani and Pasmore (1985) developed a model of the action research process,
based on an in-depth, inductive study of an action research effort in an intraorganizational setting of one organization. They identified four major sets of
interrelated factors/processes that emerged as crucial in the action research
process. We applied the action research model of Shani and Pasmore (1985) to an
inter-organizational setting and discussed the four interrelated factors/processes
(contextual factors, quality of relationships, quality of action research process, and
outcomes of the action research effort) of the model. The effectiveness of the
action research approach has been assessed in chapter 4 by the (1) degree of interorganizational improvement and collaboration, (2) the degree of development of
competences as part of the collaborative improvement process, or the degree to
which the organizations are able to learn about themselves and act on this
learning, i.e., (inter-)organizational learning, (3) generation of new knowledge
with regard to the management and organization of CoI processes, and (4) new
theory for inter-organizational action research. By discussing the effectiveness of
the action research approach in an inter-organizational setting and highlighting the
fulfillment of this research on the quality criteria for action research as articulated
by Reason and Bradbury (2001), we believe that this study contributes to theory
on inter-organizational action research as well.
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Action learning is not a panacea for tackling real world, managerial and
organizational problems in the field of continuous improvement, collaborative
improvement and collaboration. However, as many obstacles surface during the
course, its reflection and learning process can form a basis for changing work
practices. The key is to exploit the unique learning opportunities from these
diverse issues, which is catered for in the adaptability of action learning. With the
right mix of commitment and active engagement coupled with a suitable conflict
resolution approach, this approach can provide an effective intervention program
for learning and reflection from practice. This study contributed to the concept of
action learning as it provided the opportunity to implement and test an action
learning approach in an inter-organizational setting. Through its enactment as an
integrated set of actions to be executed within the EME, AL has contributed
towards a continuous process of learning and reflection in (inter-) organizational
practice. The design of the program as presented in chapter 5 can be useable and
useful for other action learning based approaches, such as implementation in the
context of e-supply chain systems (i.e. Henriott, 1999; Pant et al., 2003).
8.3.2

Contribution to practice

This thesis does not contain guidelines for companies and/or managers, but the
main findings contribute to the development, implementation and sustainment of
collaborative improvement. The aim of this research was to develop and
understanding and insight in how to manage and organize the process of
collaborative improvement. However, this research was conducted within a
specific context of an extended manufacturing enterprise active in the automotive
industry and located in the Netherlands. The empirical basis is narrow and highly
situational, nevertheless, practitioners can distill lessons learned from the
presented research in how to develop, implement, manage and organize the
collaborative improvement process.
This research has identified factors that developed over time and contributed to
collaborative improvement projects and the dyadic relationship. However, as
indicated and discussed, none of these factors were stable as they changed over
time and affected each other in a continuous process. The description and
discussion, as presented in this thesis, on the factors at play in the process
collaborative improvement provides practitioners with a first detailed insight and
understanding of the complexity and dynamics of the implementation and
development of the collaborative improvement process.
The related challenges formulated on the level of extended manufacturing
enterprise can be helpful for practitioners in managing and organizing the
collaborative improvement process. The insight and understanding gained of this
research can stimulate and support practitioners to develop and implement
collaborative improvement. The formulated challenges can serve as a starting
point that need to be adapted to the specific practical context, but mainly provide
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‘hints’ for practitioners for implementing and developing collaborative
improvement.
The application of action learning and action research has been fundamental to
this research and allowed both researchers and practitioners to develop ‘action
knowledge’ on collaborative improvement. The action learning approach
contributed to the development of an increased awareness of the concept and
benefits of collaborative improvement, recognized the importance of a structured
process towards improvement and learning, and provided a setting of reflection
and evaluation. The interaction and integration of action learning and action
research allowed the researchers to develop an in-depth insight on and
development of the organization and management of collaborative improvement.
As discussed in chapter 5, several insights emerged as the understanding of the
process developed:
•

Companies need to understand each others` positions and to create a
shared sense of direction

•

A learning environment can be created in which companies can and do,
openly, communicate and share information

•

Trust and commitment have to be created among the companies as part of
the collaborative relationship and collaborative improvement projects

•

The system integrator should have an active and committed role with
regard to collaborative improvement projects and learning

•

Assessment tools help identify and implement collaborative improvement
projects

•

Project management tools and frequent workshops keep momentum and
progress in the collaborative improvement projects and create a sense of
urgency

•

Facilitation by action researchers is required in the process of
collaborative improvement and learning

One key lesson derived from chapter 6 is that collaborative improvement
resembles continuous improvement a great deal. Experiences with continuous
improvement, which many companies have today, and the ‘hints’ collected in the
upper part of Table 9 are very useful for managers engaging on behalf of their
company in a collaborative improvement process together with their customers
and/or suppliers. A second key lesson, however, is that collaborative improvement
is not the same as continuous improvement. The differences all relate to the
differences in setting. Continuous improvement takes place within a hierarchy,
collaborative in ‘the marketplace’.
Ultimately, collaborative improvement is a process of improvement, learning and
development. This means that companies have to make decisions on where and
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how to start implementing collaborative improvement depending on the
characteristics of the specific setting and companies involved. The process is not
stable. The process is influenced by a configuration of factors and roles, which
also change over time. Consequently, implementing collaborative improvement is
to a large extent learning-by-doing and to some extent leading-by-example as the
system integrator did in the extended manufacturing enterprise (Middel, 2007a).

8.4

Methodological reflection

In the CO-IMPROVE project it was decided to adopt exploratory case studies and
action research as a research methodology. Being part of this research project, it
meant that the research methodology was already pre-specified. Nevertheless,
given the specific objectives of this research the adopted research methodology
has proven to be useful.
8.4.1

Case study

At the start of the research, knowledge and practical experience about
collaborative improvement and the specific practical setting, in which
collaborative improvement was introduced and applied, was very limited.
Although some pre-understanding on collaborative improvement was gained by a
literature review on continuous improvement and collaborative relationships, a
clear understanding of the need for collaborative improvement, how to support
and enable collaborative improvement processes, and how to overcome the
barriers was lacking. So, at the start of the project the aim was to understand not
only from a theoretical perspective, but also from a practical point of view, the
scope, goals, enablers and barriers of collaborative improvement.
An in-depth case study was carried out at the system integrator and three
suppliers. Interviews were conducted with key actors, mostly purchasers from the
site of the SI or sales representatives from the site of the suppliers. These actors
were good sources for understanding the areas of application and managerial and
organizational requirements for collaborative improvement. By having multiple
interviews at the site of the SI and involving three suppliers, multiple viewpoints
were gathered, which helped to develop a good overall picture of the Dutch
extended manufacturing enterprise with regard to collaborative improvement. The
interviews took between 1 ½ and 3 hours depending on the company, the
interviewee and the further elaboration on specific statements made during the
interview. Overall, the interview time has been sufficient.
The investigation framework, including the questionnaire and the analysis
protocol, of the case study was developed as part of the CO-IMPROVE project.
We don’t see this as a limitation to this study, as the case studies served the same
objective in the CO-IMPROVE project and in this study to develop and initial
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understanding and insight on collaborative improvement. Being part of and
engaging in the CO-IMPROVE project contributed positively to this study and
provided opportunities for this research, which otherwise would have been
difficult to achieve. The CO-IMPROVE project provided an expert group of
academics and practitioners, which would have been hard to create without the
project, to share and discuss the results of the case study. Finally, the COIMPROVE provided us with a budget to conduct the interviews and this study.
8.4.2

Action Research

The case studies highlighted the why, how and what questions of collaborative
improvement, but in order to gain insight and develop knowledge on process we
need to know what is actually happening in collaborative improvement processes.
Action research as an applied research methodology is gaining in popularity and
importance in research on continuous improvement (see section 4.2). The
empirical orientation of research on continuous improvement provides a clear
opportunity for action research to contribute to theory and practice. In line with
the objectives of this research, the action research approach provided the
researchers with the opportunity to describe an unfolding series of actions and
events over time. Action research addresses the theme of research in action
(Coughlan and Coghlan, 2002).
The article “Action research in collaborative improvement” described the design
of an action research approach and explored the issues and challenges facing
researchers as they applied action research in collaborative improvement. The
article “The application of action learning and action research in collaborative
improvement within the extended manufacturing enterprise” describes and
discusses how the action learning and action research have been adopted and
implemented within the Dutch extended manufacturing enterprise. The
combination of the two has been fundamental to this research.
Action learning has provided a useful methodology for the development of the
collaborative improvement process. Through its enactment as an integrated set of
actions to be executed within the Dutch extended manufacturing enterprise, action
learning has contributed towards a continuous process of learning and reflection in
(inter-) organizational practice.
The action research approach stimulated and supported the collaborative
improvement process and the extended manufacturing enterprise through a
structured cyclical process. The approach has been efficient and effective for both
the researchers and companies. From the perspective of the researchers, it has
allowed in-depth insight into and development of knowledge on the process of
collaborative improvement. From the perspective of the companies, it was a potent
method for bringing about change. Chapter 4 already discussed the
methodological requirements of relevance, insight, momentum, subjectivity,
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rigour and validity and how the authors have dealt with these requirements in this
research. The model of Shani and Pasmore (1985) was presented and applied in an
inter-organizational setting and presented the four inter-related factors/processes
which are critical within the process of action research. As each AR approach is
highly situational, in-depth insight into the process of AR, context and outcomes
should be given in order to make the approach understandable and repeatable to
achieve appropriate quality and rigour in research. In addition particular attention
should be paid to enactment of the cycles of action planning, action taking and
evaluation, the quality of participation in the client system, contribution to the
client system and the development of emergent theory from the action.
Action research requires cooperation between researchers and the client system.
This requires that the researcher needs a certain extent of practical knowledge and
experience with action research in order to make a contribution to the client
system. The problem faced in this research that no prior experience or knowledge
about the action research was present. In an introduction session the process,
characteristics, benefits, pitfalls and requirements of action research were
introduced by the experts of Trinity College Dublin and discussed in plenum with
several researchers. Furthermore, the action research phase as part of the COIMPROVE project was facilitated and supported by experienced researchers and
experts on action research from Trinity College Dublin.
However, knowing something about action research and trying to implement and
perform action research is a huge difference. Action research is highly situational
and to be able to interpret the validity and applicability of the outcomes of the
action research process, an understanding of the specific context is required. By
conducting an exploratory case study within the Dutch extended manufacturing
enterprise and reading further background information on the industry and the
companies, certain understanding of the specific context was gained. But
especially in the start-up phase of the action research approach, the support of
senior researchers appeared to be particularly important. Where and how do we
start? How do we engage the companies in collaborative improvement and
encourage people to participate? How do we expose participants to new ideas and
knowledge on collaborative improvement? How are we going to engage ourselves
in the process, what will our role be? These questions appear to be very
straightforward and simple, but they become very important and valid in trying to
implement an action research approach in a specific context. Senior researchers,
who are experienced in doing (action) research and are knowledgeable on related
areas, made a great and valuable contribution.
Senior researcher support in the process of action research is also important to
overcome certain problems, which might arise during the action research cycle.
Problems that might occur are lack of entry to the action research cycle,
incomplete cycle, weak links in the cycle, and lack of skills and structure. By
having a team of (senior) researchers the problems with regard to the action
research cycle and structure of action research can be tackled. The problem of lack
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of skills can be partly tackled by the team, but it is mostly a problem which needs
to be personally tackled by the action researcher. These skills need to be learned
and developed within the practical setting.
As an action researcher, you are part of the process as the process unfolds over
time. To engage in action research certain skills are required to interact in an
appropriate manner with the client system and to gather and make sense of the
data for research. As an action researcher you work closely with the companies
and people on different collaborative improvement projects, but you have to
remain ‘neutral’ towards the participants and the methodology. This is probably
one of the most difficult tasks of an action researcher. You interact closely with
companies on collaborative improvement projects; build up a relationship of
mutual acceptance and trust, communicate and exchange and share information on
collaborative improvement. As you are involved in the process, companies start to
share their viewpoints on collaborative improvement or provide sensible
information, which could affect the collaborative improvement process. From a
research point of view, this information is very valuable as an in-depth insight on
collaborative improvement is yielded, but from practical point of view, discussing
this information with partners might affect the trust between the action researcher
and the companies and the research process itself. This requires certain political
and negotiation skills to balance the two viewpoints. The quality of the
relationship between researcher and the client system has been discussed in
section 4.4.2.

8.5

Limitations of the study and issues for further research

To understand the implication of research its limitations should be explained as
well. In this section we will discuss some of the studies’ limitations and suggest
issues for further research
A limitation of this study is the specific research context of an extended
manufacturing enterprise in the automotive industry comprising of a system
integrator and three suppliers in the Netherlands. This research performed action
research in order to identify factors that contribute to the development of
collaborative improvement. The fact that detailed and in-depth information can be
longitudinal gathered is an advantage of action research, but the narrow empirical
basis is a disadvantage. The findings of action research are based on one country,
one industry and one specific extended manufacturing enterprise. Action research
on collaborative improvement in other extended manufacturing enterprises,
industries and/or countries may produce other insights and knowledge. Additional
research may add to and/or refine our findings as reported in this research.
Another limitation of this research could be, next to the body of knowledge on
continuous improvement, the choice for general interest on collaboration theory.
We did not choose an established, well-defined and well-tested theoretical
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approach on collaboration and inter-organizational networks, such as transaction
cost approach (Coase, 1937; Williamson, 1985), resource dependency (Pfeffer and
Salancik, 1978), network approach (Hakansson, 1989; Hakansson and Snehota,
1995; Ford et al., 2003), or organizational learning (Levitt and March, 1988;
Cohen and Levinthal, 1990). Although all these theoretical approaches would have
been applicable to this research and would have targeted a specific theoretical
area, the main interest in this study was on the concept of inter-organizational
relationships and networks, basic mechanism of collaboration, success factors in
collaboration, and operational management of collaboration. By providing insight
and an understanding on how to manage and organize collaborative improvement,
we believe that this study adds to the body of knowledge on the operational
management and detailed structuring of collaboration (see Sobrero and Schrader,
1998; Faber, 2001).
Another relevant theoretical approach could be the classical social system theory
(a.o. Parsons, 1964, 1977) or more specifically a revision of the classical social
system theory, the 4S-model (Groen, 2001, 2002, 2005). As concluded in section
8.2, collaborative improvement is a multi-level and multi-actor process. The social
system theory or the framework of the 4S-model would enable a multidimensional and multi-level analysis of collaborative improvement processes (see
also section 1.1.2). Also it would provide us with systematization for the research
findings. Although some research results have been achieved in this field (see
Middel et al, 2007b), we believe that more research is necessary to judge the
applicability and empirically test and validate the 4S-model in a collaborative
improvement setting.
During this study five other major issues for further research arose:
•

Collaborative improvement is emerging as a new concept within
managerial literature and practices. This exploratory research has
provided us with insight and knowledge on which and how factors
contribute to the development of collaborative improvement over time. A
future line of research, which would contribute to the body of knowledge,
is to further operationalize the characteristics of the different factors and
develop measures to assess the relationship between the characteristics of
the factors and the success of collaborative improvement. In this research
operational integration and collaborative improvement assessments were
used, however, other measurement tools and assessments need to be
developed focusing on operational outcomes and learning outcomes.

•

Quantitative research can be beneficial to this line of research. First of
all, quantitative research will add to and allow us to even further
generalize the findings of this research to a wider community. Second,
quantitative research can be helpful in assessing the characteristics of the
factors and as such help us develop tools to measure the outcomes of
collaborative improvement.
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•

The success of collaborative improvement depends on the contribution
and commitment of individuals, teams and/or companies. Within this
research various roles were identified, which appeared to be particularly
important in the process of collaborative improvement (see section 6.2.7).
Although none of the roles, apart from the facilitator, are mentioned in
literature on continuous improvement, they are discussed in the more
general innovation literature (Robert and Fusfeld, 1981, Boer and During,
2001). In chapter 5, we essentially confirmed the findings of the Robert
and Fusfeld (1981). The roles actors fulfill depend on human attributes of
cognitive capabilities, behavioral attributes and position (Boer, 1990).
Although this research provides some insight into the attributes of
behavioral attributes and position, cognitive capabilities is an area which
is not covered in this research. In order to identify the influence on the
success or failure of roles on the process of collaborative improvement,
we need to assess the characteristics of the attributes and research their
influence.

•

This study showed several examples that good intra-organizational
interfaces are a prerequisite for successful collaborative improvement and
inter-organizational collaboration. Hillbrand and Biemans (2003, 2004)
concluded essentially the same for collaboration in new product
development. However, an in-depth research and detailed analysis of the
interaction between the intra- and inter-organizational collaboration is
underexplored.

•

Furthermore, we focused part of our research on similarities and
differences between continuous improvement and collaborative
improvement. An area we left unexplored is the interaction between the
two. Continuous improvement requires capabilities which can and should
mature over time and so does collaborative improvement. However, does
a specific maturity in continuous improvement positively influence the
collaborative improvement maturity? In other words, do companies with
a high continuous improvement maturity perform better in and achieve a
higher level of maturity with regard to collaborative improvement more
easily than companies with a lower continuous improvement maturity? Is
there a relationship between continuous improvement and the
collaborative improvement maturity and what are its effects?

•

Given the paucity of empirical research, there is need for further
validation of action learning based programme developed in the COIMPROVE project and this study in other relevant areas, i.e. the
academic field of implementing integrated systems in the context of
collaborative supply networks (see McNichols et al., 2006).
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Samenvatting (Summary in Dutch)
Concurrentieverhoudingen zijn aan het verschuiven van de individuele organisatie
naar organisationele netwerken, zoals de Extended Manufacturing Enterprise
(EME). De laatste jaren hebben organisaties te maken met, ondermeer, snel
veranderende vraag, toenemende internationale handel, technologische
ontwikkelingen en meer overheidsregulering. Om aan deze veranderingen
tegemoet te kunnen komen en tegelijkertijd competitief te blijven zijn organisaties
genoodzaakt om hun prestaties continu te verbeteren. Continu verbeteren is een
bekend en wijdverbreid concept, zowel in theorie als in praktijk, en is relevant in
de huidige competitieve omgeving. Echter het concept beperkt zich tot de
individuele organisatie. Daar organisaties in toenemende mate gedwongen worden
om hun bedrijfsprocessen op een strategisch niveau te heroverwegen, met als doel
waardecreatie en kostenreductie, wordt het steeds duidelijker dat de individuele
organisatie een onvoldoende entiteit is voor het identificeren van verbeteringen.
Het wordt noodzakelijk om continu verbeteren toe te passen in interorganisationele settings. De traditionele mechanismen ter ondersteuning van
continu verbeteren zijn echter nauwelijks bruikbaar als gevolg van functionele,
geografische en tijd gerelateerde verschillen tussen organisaties in netwerken. Er
zijn nieuwe benaderingen, methoden en technieken nodig ter ondersteuning en
gezamenlijke verbetering van de prestatie en de samenwerking tussen bedrijven.
Gezamenlijk continu verbeteren oftewel gezamenlijk verbeteren is hier van
belang. Gezamenlijk verbeteren wordt gedefinieerd als “een doelgericht interorganisationeel proces dat zich richt op continue incrementele innovatie met als
doel het verbeteren van de gezamenlijke integrale prestatie”.
Deze definitie adresseert een aantal kenmerken van gezamenlijk verbeteren:
•

Gezamenlijk verbeteren is doelgericht;

•

Gezamenlijk verbeteren betreft continue en incrementeel leren in een
bottom-up proces dat wordt gestimuleerd en ondersteund door specifieke
doelen vanuit de top;

•

Gezamenlijk verbeteren is een continu, incrementeel en gepland
veranderingsproces dat is opgelijnd met de strategische doelen van de
EME;

•

Gezamenlijk verbeteren gaat om partnerschap en is gebaseerd op
onderling vertrouwen;
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•

Gezamenlijk verbeteren richt zich op het verbeteren van de prestatie van
de EME en het ontwikkelen van leer- en verbetervaardigheden op EME
niveau.

Gezamenlijk verbeteren heeft gelijkertijd betrekking op het doorvoeren van
veranderingen in de EME, ontwikkelen van capaciteiten, en het genereren van
(praktijkgerichte) kennis. Het is dus een continu, systematisch veranderingsproces
met als onderliggende waarden samenwerking en leren.
Dit onderzoek is gericht op het leveren aan een wetenschappelijke bijdrage aan het
concept van gezamenlijk verbeteren door het ontwikkelen van kennis op het
gebied van het organiseren en managen van het gezamenlijke verbeterproces. Als
zodanig is het onderzoeksdoel gericht op het identificeren en bediscussiëren van
factoren die een invloed hebben op en bijdragen aan het implementeren en
ontwikkelen van het gezamenlijke verbeterproces. Door het beschrijven en
analyseren van gezamenlijk verbeteren in de drie dyadische relaties en,
uiteindelijke, de gehele EME wordt inzicht en kennis over het proces, de
ontwikkeling en de bijkomende uitdagingen ontwikkeld. Dit resulteert in de
volgende onderzoeksvraag:
Welke factoren beïnvloeden en dragen bij aan het proces van gezamenlijk
verbeteren en hoe dienen organisatie hiermee om te gaan in het managen en
organiseren van gezamenlijk verbeteren?
Er is onderzoek uitgevoerd in een EME bestaande uit een middelgroot bedrijf uit
de automobielindustrie, producent van hydraulische systemen (de SI), twee
Nederlandse toeleveranciers (één leverancier van fijnmechanische onderdelen, één
leverancier van spuitgiet-producten) en een Duitse toeleverancier (van
cilinderbuizen).
Voor het implementeren en toepassen van gezamenlijk verbeteren is het van
belang om de eisen en wensen van de organisaties binnen de EME met betrekking
tot het organiseren, managen en ondersteunen van gezamenlijke
verbeteractiviteiten te identificeren en te begrijpen. Daartoe is een case studie
uitgevoerd binnen de EME uitgevoerd (zie hoofdstuk 2). Op basis van deze case
studie zijn een aantal stimulerende en remmende factoren geïdentificeerd. De
stimulerende factoren waren gezamenlijke doelen, vertrouwen en lange termijn
perspectief, organisatorische verbeteringen en openheid. Remmende factoren
waren ondermeer korte termijn denken, gebrek aan vertrouwen, verschillende
doelen en prioriteiten, gebrek aan/onvoldoende communicatie, gebrek aan
mensen, middelen en geld. Op basis van de uitkomsten van de case studie is een
gezamenlijk verbetermodel ontwikkeld (zie figuur 1).
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Gezamenlijke verbetervaardigheden

∆ Verbeteractiviteiten

Gezamenlijke verbeterproces
∆ Operationele activiteiten

Gezamenlijke operationele proces

Operationele prestaties

Figuur 1: Het proces van gezamenlijk verbeteren
Gedurende een periode van anderhalf jaar zijn verschillende gezamenlijk
verbeterprojecten geïdentificeerd, geselecteerd en opgestart. Binnen het onderzoek
wordt er door de bedrijven een actie-leer benadering toegepast. Van belang is
“leren in actie” en niet alleen “leren door actie”. Parallel aan het proces van actieleren van de bedrijven is er door de onderzoekers een actie-onderzoek benadering
toegepast. Actieonderzoek is een cyclisch proces van analyse, plannen van actie,
nemen van de actie, evalueren en het specificeren van het leren. Er zijn een aantal
kenmerken, waardoor actieonderzoek getypeerd kan worden, te weten onderzoek
in actie in plaats van onderzoek over actie, participatief, gelijktijdig met actie en
methode voor het oplossen van problemen. Deze benadering is ontworpen en
geïmplementeerd om aan de ene kant een bijdrage te leveren aan de behoefte van
toegepaste kennis in het verbeteren en aan de andere kant het ontwikkelen van
inzicht en kennis over het proces van gezamenlijk verbeteren. Er is een cyclus van
15 workshops ontworpen waarin het identificeren, selecteren, implementeren,
evalueren en leren centraal stond. Hoofdstuk 4 en 5 geven een overzicht van het
ontwerp van de benadering, de implementatie en een uitgebreide discussie en
reflectie op de gebruikte methodologie.
Een van de vertrekpunten van dit onderzoek was de theorie over continu
verbeteren. In hoofdstuk 6 is een analyse gemaakt van de onderzoeksresultaten
vanuit de actie-onderzoek benadering van de overeenkomsten en verschillen van
continu verbeteren en gezamenlijk verbeteren. De onderstaande figuur geeft een
overzicht van de overeenkomsten verschillen door aan te geven wat specifiek is
voor continu verbeteren, wat specifiek is voor gezamenlijk verbeteren en waar de
twee concepten elkaar overlappen.
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•

Duidelijk strategisch raamwerk/gedeelde visie en doelen

•

Communicatie en begrip van de strategie bij alle betrokkenen

•

Intra-organisationele betrokkenheid

•

Balanceren van korte en lange termijn verbeterperspectief

•

Formele probleemoplossingcyclus

•

Delen en overdragen van leerervaringen

•

Effectieve en open communicatie and informatie-uitwisseling

•

Balanceren van top-down en bottom-up verbeterinitiatieven

•

Decentralisatie van de besluitvorming

•

Facilitator

Van belang
in
continu
verbeteren,
niet
in
gezamenlijk
verbeteren:

•

Platte hiërarchie

•

Empowerment

•

Betrokkenheid bij training en persoonlijk ontwikkeling

Van belang
in
gezamenlijk
verbeteren,
niet
in
continu
verbeteren

•

Delen van kosten en opbrengsten

•

Vertrouwen

•

Inter-organisationele betrokkenheid om het verbeterpotentiaal in
de samenwerking te exploiteren en exploreren

•

Macht in het besluitvormingsproces gebaseerd op markt en
afhankelijkheden

•

Implementatieproces gebaseerd op gezamenlijke visie en
doelen, vertrouwen en betrokkenheid

Van belang
in
continu
verbeteren
en
gezamenlijk
verbeteren:

Tabel 1: Overeenkomsten en verschillen tussen continu verbeteren en gezamenlijk
verbeteren
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Binnen gezamenlijk verbeteren zijn drie samenhangende en logische niveaus te
onderscheiden, namelijk het projectniveau, het dyadische niveau en het EME
niveau. In het managen en organiseren van gezamenlijk verbeteren is het van
belang om de samenhang tussen de niveaus te erkennen en te begrijpen, aangezien
de verschillende niveaus een onderlinge afhankelijkheid hebben. Deze
afhankelijkheid komt tot uitdrukking in een onderlinge beïnvloeding op een topdown en bottom-up wijze. Daarnaast is er het multi-actor perspectief.
Verschillende medewerkers van de verschillende organisatie werken, direct of
indirect, samen in het proces en beïnvloeden daarmee het proces en de uitkomsten
van gezamenlijk verbeteren.
Op niveau van verbeterprojecten en de dyadische relatie zijn een aantal factoren
geïdentificeerd die invloed hebben op en bijdragen aan het proces en de
ontwikkeling van gezamenlijk verbeteren. Deze factoren zijn niet stabiel in het
implementatie- en ontwikkelingsproces van gezamenlijk verbeteren, maar
veranderen met de tijd en beïnvloeden elkaar onderling. De factoren die zijn
geïdentificeerd zijn vertrouwen, macht, betrokkenheid, commitment, visie,
communicatie, vaardigheden, gedrag, delen op opbrengsten, methoden en
technieken, project management and the specifieke industrie
Op het niveau van de extended manufacturing entreprise zijn tien uidagingen
beschreven en bediscussieerd over hoe organisaties kunnen omgaan met de
implementatie en ontwikkeling van gezamenlijk verbeteren op het netwerk niveau.
Op basis van de empirische resultaten in hoofdstuk 3 en de factoren die een rol
spelen, zijn deze tien uitdagingen geformuleerd:
1.

Expliciete aandacht voor de essentie van gezamenlijk verbeteren

2.

Walk the talk

3.

Organiseren op verschillende niveau’s

4.

Operationeel proces versus verbeterproces

5.

Consistentie versus coherentie

6.

Ontwikkelen van een leeromgeving

7.

Ontwikkelen van vertrouwen

8.

Intra- and inter-organisationele samenwerking

9.

Macht in besluitvormingsprocessen

10. Continue evaluatie van de rollen
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Appendix 1: The CO-IMPROVE project:
Collaborative Improvement tool for the Extended
Manufacturing Enterprise
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Introduction
In many industries, the battlefield of competition is increasingly moving from the
level of individual firms to that of Extended Manufacturing Enterprises (EMEs).
Consequently, new approaches and tools must be developed and existing ones
adapted to enable and enhance collaboration between the partners involved. This
pertains to the operational level of co-design, co-manufacturing and co-logistics,
including the planning and quality management of these processes, as well as the
strategic management of EMEs. The aim of all these activities is to enhance the
performance, in terms of the efficiency, quality and delivery reliability, speed
(time-to-market, delivery time), flexibility and innovativeness of the EME,
relative to other EMEs. Ongoing competition between EMEs requires them, in
addition, to pay at least as much attention to continuously try to improve their
performance. This is difficult enough for individual firms but even more difficult
on the inter-firm level, due to barriers that are related to the functional,
geographical and possibly even time separations between partners involved in the
EME. Due to especially the latter two aspects, EMEs can hardly rely on traditional
(mostly organizational and managerial) mechanisms supporting continuous
improvement within firms.
The CO-IMPROVE project is a three years EU-research project (Collaborative
Improvement Tool for the Extended Manufacturing Enterprise, G1RD – CT2000 –
00299). CO-IMPROVE was commenced in March 2001 and finalized in February
2004 (for further details look at http://www.i2s.gr/coimprove/co-improve.html).
This document will introduce the CO-IMPROVE project and discuss the outcomes
of the project. The paper will start with describing and explaining the objectives,
the consortium, the research approach and the project plan. Secondly, the paper
will discuss the adopted methodology of Action Learning and Action Research.
Finally, the deliverables of the CO-IMPORVE project will be discussed.

The CO-IMPROVE project
Objectives of the CO-IMPROVE project
Sustainable economic and social development in Europe depends to a large extent
on the competitiveness of European companies, and SMEs in particular, who are
ever-more required to act as innovative and knowledge-creating players within
complex, dynamic and integrated networks. Traditional techniques and tools to
support continuous improvement and knowledge management should therefore be
re-thought to fit characteristics and needs of these emerging networks, including
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EMEs, more appropriately. The CO-IMPROVE project will address this
development need by pursuing the following objectives:
•

To develop a Business Model, supported by a web-based Software System, to
enable and enhance the capturing, storage, retrieval, transfer and
dissemination of knowledge generated as part of ongoing collaborative efforts
to improve the performance of new product development and order
fulfillment processes. CO-IMPROVE will provide a framework for joint goal
setting, alignment of inter- and intra-firm Collaborative Improvement, interorganizational teamwork, monitoring the results and assessing the partner
companies’ Collaborative Improvement capabilities.

•

To develop Implementation Guidelines, based on action learning, for the
implementation of the Business Model and the Software System in a way that
fits to the characteristics of EMEs involved in the project.

•

To validate the Business Model and the Software System, through pilot
application in three EMEs. Among the consortium partners are three System
Integrators, who will play a pivotal role in initiating Collaborative
Improvement in the EME and in involving 3 or 4 of their partners (mostly
SMEs) in that.

•

To contribute to an improvement in the competitiveness of European SMEs.
CO-IMPROVE will reach the SMEs through the EMEs in which they take
part. The System Integrators in the EMEs invest in the SMEs by involving
them actively in the project. As a result the SMEs will improve their
collaborative and improvement skills and thus increase their competitiveness
and attractiveness as partners in (other) EMEs.

•

To exploit and widely disseminate the CO-IMPROVE Business Model,
Software System and Implementation Guidelines on completion of the
project.

The key innovations in the CO-IMPORVE project will be:
1) A Business Model of how to organize, manage and support the capturing,
storage, retrieval, transfer and dissemination of knowledge generated as part
of Collaborative Improvement in an EME context.
2) A Software System in the form of a web-based ICT-application with
individually configurable portals.
3) Implementation Guidelines to support EMEs design, implement and ongoing
development of Collaborative Improvement, based on the Business Model
and the Software System.
These products will need to be useful to and usable by managers supporting
Collaborative Improvement activities in EMEs. CO-IMPROVE will overcome
differences in business models, processes, ICT-applications and data models
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which are major impediments for close collaboration. Although the application
will not require extensive systems mapping and integration, it will provide the
necessary common information structure and add significantly more value than an
e-mail based newsgroup. Such a collaborative approach will help the EMEpartners to develop credible plans, knowledge sharing and activity priorities
around which they can perform and, above all, improve their operations.
CO-IMPROVE consortium
The CO-IMPROVE consortium, comprised of four universities, one IT-company
and three system integrators4, each of whom represents an EME including three or
four SMEs. An overview of the participants is given in Table 1.
Participant

Main mission / Business activity

Aalborg University, Denmark

University research center. Main
research areas in manufacturing
excellence:
Holistic
Production
Concepts,
Extended
Enterprise,
Intelligent Manufacturing, Human
Resources
in
Manufacturing,
Integration in Manufacturing.

University of Twente. The Netherlands

University, school of Business Studies.
Key words in the research are
innovation, organisation & technology,
organisational change, competition,
customer demands, PI, R&D, CI and
TQM.

Politecnico di Milano, Italy

University, department of economics
& production. Research interests
include: Knowledge management,
innovation,
CI
and
learning
organisation, network organisations,
internet technologies, BPR, effects of
ITC on innovativeness of companies.

Trinity College

University, school of Business Studies.
Main research areas include action
research, action learning, continuous
improvement and global supply chains.

4

A system integrator is a customer that assembles a number of products from suppliers,
into a finalised product.
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IFS, Sweden

Developer and supplier of business
applications that span the entire supply
chain. The companies business concept
is to increase the freedom of action and
competitiveness of companies by
providing a flexible standardized
system.

Sauer Danfoss, Denmark

Manufacturers of hydraulic products
with the mission of producing and
delivering products to the total
satisfaction of customers in global
markets with a high degree of
environmental
and
people
consciousness.

Power Packer, The Netherlands

Supplier
of
Electro-hydraulically
systems, mainly producing for the
OEM-Industry truck and automotive
industry. Important goals are a high
level of Customer Satisfaction and
long-term relationships with both
suppliers and customers.

Aermacchi, Italy

Aeronautics company, with the core
business of presenting a full range of
trainer aircraft designed with a high
degree of built-in flexibility to make
them also suitable for operations as
well.

Table 1: Participants in the CO-IMPROVE project

Research approach
The project developed a practical Business Model, a web-based Software System
and Implementation Guidelines, to support the design, implementation and
ongoing development of Continuous Improvement in EMEs.
The work started with the investigation of the requirements of the participating
EMEs (this was done both at the System Integrators’ and their SME suppliers’) in
terms of supply chain-wide Continuous Improvement. A user interest group of 1015 EMEs throughout Europe was established. Through local workshops for the
user interest group and a European survey it was analysed whether the requirements
of the consortium EMEs are more generally valid for European System Integrators
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and SMEs as part of EMEs. Then, the Business Model and the Software System was
developed using the following approach:
•

First, based on the user requirements, the academic partners developed
the prototype CO-IMPROVE Business Model for the organisational
integration of Collaborative Improvement in the extended enterprise.
Both the user requirements and the Business Model were used by the IT
developer in order to define the software requirements and the system
design. The first version of the CO-IMPROVE Software System was
then produced.

•

Next, the EMEs implemented and worked with the Business Model and
the Software System. In doing so, they adopted an action learning, that is,
learning-by-doing approach. The universities assessed and assisted them
by applying an action research approach. This meant that the universities
participated and assisted the EMEs implementation and
operationalisation of the CO-IMPROVE Business Model and Software
System, by giving advise, provided training, and organised open forum
sessions to discuss experiences. Simultaneously, the universities
observed the EMEs’ actions at the same time, by observing the use of the
system, conducting interviews in order to identify improvement
opportunities. This form of continuous assessment, complemented with
the EMEs’ experiences (exchanged in workshops) and assessment of the
Business Model and Software System led to small refinements on a
regular basis.

The process of CI takes time to materialize. As such it took time before the
Business Model and Software System could be assessed in full. Therefore, 11
months after implementation the developing partners converted the experiences of
the companies and their own observations into a draft version of the review report
of the Business Model and the Software System. The report also addressed the
draft version of the Implementation Guidelines. All the parties involved in the
project discussed this report in a workshop to which the developing partners and
the EME partners involved attended. Besides discussing the draft report the
workshop contained a brainstorm session to come up with further improvements
and extensions. On the basis of this workshop the developing partners rewrote the
review report and propose improvements and extensions for the Business Model
and the Software System.
Based on the results of the previous phase, the Business Model and Software
System were revised and re-implemented. This was followed by an internal and
external validation of the Business Model, Software System and Implementation
Guidelines, based on workshops with the EMEs, and demonstrations and
workshops to which a wide industrial audience, including the user interest group,
were invited.
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In parallel, as a part of the dissemination activities, the project results was
presented at two workshops to intermediary organisations and the user interest
group in order to get a wider industrial feedback.
The results of the project were exploited internally, by the participating EMEs, as
well as externally, by commercialising the CO-IMPROVE package. All these issues
were covered in an exploitation plan that was produced at the beginning of the project
and revised on a regular basis in order to enable the consortium to keep a clear market
focus.
Project plan
To achieve the above results successfully, the consortium adopted a five-phased
plan:
Phase 1: Requirements (WP2)
During this phase, the CI and from that the communication requirements of the
participating EMEs were collected and analysed. Using workshops with the user
interest group, and a European survey, these requirements were complemented by
taking a larger set of companies from a wider range of industries.
Phase 2: Design (WP3, WP4)
This phase was based on the requirements as established in WP2. The main tasks
within this phase are the development of the CO-IMPROVE Business Model and
the Software System.
Phase 3: Operation (WP5)
In this phase the participating EMEs applied an action learning approach to ‘learn
to improve collaboratively’. They started using the Business Model and webbased Software System. By applying an action research approach the developing
partners continuously assessed the companies’ experiences. These were combined
in a draft review report and discussed in a large workshop at the end of this phase.
This report will also include draft Implementation Guidelines inferred from the
action research of the action learning processes. The results of this discussion,
together with the outcome of a brainstorm session held at the same workshop,
formed the input to finalize the review report.
Phase 4: Revision (WP6)
The review report of the previous phase provided the basis for a revision of both
the Business Model and the Software System. The aim of this phase was to create
a generic Business Model and Software System.
Phase 5: Validation (WP7)
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This phase concerned the validation and testing of the generic Business Model,
Software System and Implementation Guidelines. Both the Business Model and
Software System were validated internally, by the EMEs, and externally, through
the larger user interest groups. The Implementation Guidelines was validated
through so-called theoretical generalization.
Parallel activities throughout the project were Management (WP1), to assist the
consortium to successfully achieve the project objectives, and support activities
aimed at Dissemination & Exploitation (WP8) of project results.
The following diagram shows the sequence of the major phases and
workpackages:

WP 1: Management

WP 3:
Development of
Business Model
WP 5:
Action Learning

WP 2:
Formulation of
requirements

& Assessment
WP 4:
Development
of the
Software System

WP 6:
Revision of:
•requirements
•Business
Model
•Software
System

WP 7:
Internal
& external
validation

WP 8: Dissemination & Exploitation
Requirements

Design

Operation

Revision

Figure 1: Project plan

Methodology
In the CO-IMPROVE project an action learning and action research approach in
Collaborative Improvement within the extended manufacturing enterprise was
applied. The combination of action learning and action research has been
fundamental in the project.
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Validation

The deliverables of the CO-IMPROVE project
Business Model
Collaborative Improvement (CoI) in CO-IMPROVE is defined as:”a purposeful
inter-company process that focuses on continuous incremental innovation aimed
at enhancing the overall performance of the disparate companies within a
network”. It is simultaneously concerned with bringing about change in the
network of disparate companies, developing the network capabilities towards
collaboration, learning and improvement, and generating actionable knowledge in
the process of collaborative improvement.
The basic architecture of the Collaborative Improvement Business Model is
structured on three levels, corresponding to the three units of analysis previously
described. The levels are:
•

EME level: this level refers to the entire learning network involved into
Collaborative Improvement. This is the natural scope of Collaborative
Improvement, and the ultimate goal is to develop and spread knowledge,
improvement and innovation among all the firms at this level. In many
cases, the awareness and the collaboration at EME level is still to be
achieved; Collaborative Improvement can help in reaching this goal.

•

Relation level: this level refers to the many supply relations included in
the EME, each one involving two or more firms. Each firm generally
dedicates many people to a relation, generally coming from different
functions: sales, purchasing, production, design, engineering, quality, etc.

•

Project level: this level corresponds to each of the specific improvement
activities or projects put in place within a relation. The time horizon of
the projects is shorter than the one of the relation, and also the scope is
much narrower, since each project is focused on a specific goal.
Generally, only a limited number of people from each firm is involved in
a project.

Within each of the three levels, Collaborative Improvement takes place through a
cyclical sequence of steps or phases, which repeat over time. The three cycles are
now described separately:
•

EME level cycle: Collaborative Improvement at EME level implies three
sequential steps or phases:
o

Measurement, sharing and reflection: the assessment of the
current level of Collaborative Improvement maturity allows the
EME to understand the results of previous improvement cycles
at relation level or, in case the process is at its first
implementation, the starting point in terms of collaboration and
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attitude towards learning. Sharing and reflection refer to the
diffusion and discussion of the results of relation level cycles at
EME level, in order to drive future actions.

•
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o

Strategic alignment: at EME level there is the need to align the
efforts of all the firms involved towards the common
competitive priorities. For this purpose, the EME performance
should be assessed, to allow understanding the positioning
comparing to competitors and market requirements. Evaluating
and sharing performance at this level allows to define shared
goals.

o

Priority setting: Once the strategic alignment is achieved,
Collaborative Improvement requires the definition of priorities
to guide the improvement efforts towards a common goal. This
phase implies discussion and negotiation, in order to agree on
priorities at EME level. This phase provide inputs for the
improvement cycle at relation level.

Relation level cycle: also at relation level, each improvement cycle is
made of three phases:
o

Measurement, sharing and reflection: at the beginning of each
cycle, the assessment of the current level of Operational
Integration is performed. Operational Integration refers to the
extent to which Collaborative Operations are integrated and
really collaborative. This phase evaluates the results of previous
cycles at project level and, at the same time, provides inputs for
the measurement at EME level. Sharing and reflection refer to
the diffusion and discussion of the results of project level cycles
at relation level, in order to drive future actions.

o

Goal alignment: the assessment of the previous phase allows to
identify the gaps between current and desired level of
Operational Integration, thus highlighting the areas for
improvement (e.g. manufacturing, quality, order cycle, etc.). In
this phase, discussion and negotiation take place to identify
shared priorities among the improvement areas, thus providing
goal alignment between the firms involved in each relation.

o

Idea generation and selection: once the improvement area is
defined, taking into account the outcome of the priority setting
phase at EME level, ideas for specific improvement activities
needs to be generated, through brainstorming, expert
suggestions, data analysis, etc. Ideas are then evaluated in terms
of feasibility, constraints and cost. Once an improvement project
is selected, a project level improvement cycle starts.

•

Project level improvement cycle: at this level each cycle is made of four
steps, directly derived from the well known Deming’s PDCA cycle,
transferred at inter-company level.
o

Plan: in this phase, the improvement project is planned, defining
steps, actors involved, roles, responsibilities, tools to be
adopted, modes of interaction, etc.

o

Do: in this phase, the project is executed, analysing the
problem/area that should be improved, generating possible
solutions and testing them directly in the field

o

Check: results of the improvement project are evaluated, in
terms of change in the operational performance targeted by the
project. This phase provides input for the measurement phase at
relation level.

o

Act: once improvement solutions have been developed and
results have been confirmed by testing, they are made into
standard practice and extended to all the related operations, thus
enabling to repeat the improved performance over time.

The three cycles, although different from one another in scope and content, are
strictly related, in the sense that what happens at EME level drives the actions at
relation level and, in the same way, decisions at relation level guide actions at
project level (see Fig. 3). This is a top-down influence, but at the same time also a
bottom-up influence is present, through the feed-back loop provided by the
measurement phases at each level.

Strategic alignment
EME level

Measurement,
sharing and
reflection

Priority
setting
Goal alignment

Idea
generation and
selection

Plan

Relation level
Act
Project
level

Do

Measurement,
sharing and
reflection

Check
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Figure 2: Collaborative Improvement Business Model

The three cycles, although related, have different frequency: the EME level cycle
is the less frequent, since strategic alignment is a long-term process and changes at
EME level, in particular in Collaborative Improvement maturity, requires long
time to take place. Relation level cycles are more frequent, since improvement
priorities can change in a shorter time compared to strategic goals, and several
relation cycles are needed to determine a change at EME level. Finally, project
level cycles are the most frequent, since they are short term oriented. Several
projects take place within a single relation level cycle, since many improvement
activities are required to generate a relevant change in the level of Operational
Integration.
Software System
Information and communication systems could facilitate the development of the
supply chain and the development of harmonised plans and activities in an EME
context. However, a large 1999 survey showed that many companies have no
strategic plan for their supply chain information systems. They have installed a
variety of systems to accomplish a range of objectives, but in many instances there
has been little co-ordination of these efforts. Further, while many companies have
implemented ‘traditional’ Enterprise Resource Planning (ERP) systems, there is
evidence of dissatisfaction with the support provided for information-sharing and
collaborative approaches to supply chain activities. Without an overarching
strategy for the information systems facilitating the supply chain, the benefits of
such investments are bound to be isolated and will not have a profound positive
effect on the overall functioning and performance of the EME. With the
emergence of the Internet, companies are beginning to recognise the power of
joint ownership of business processes and related data. In particular, there is a
window of opportunity for companies to invest in collaborative applications that
can capture and exchange information related to technical documents, drawings,
quality related problem solving or life-cycle cost management. However, neither
individual company strategies nor state-of-the-art collaborative ICT applications,
seem positioned to realise the potential benefits from using the Internet for such
joint ownership of information and data. The CO-IMPROVE project seeks to
overcome this deficiency by offering a web-based platform to enable relationship
building and improved collaboration, thereby providing the means for
Collaborative Improvement between partners involved in EMEs. The objectives of
CO-IMPROVE was to support and facilitate collaborative improvement between
industrial partners in supply networks through the use of a web-based information
system.
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Implementation Guidelines
The Implementation Guidelines present guidance to managers on the
implementation of the CO-IMPROVE approach to collaborative improvement in
extended manufacturing enterprises (EMEs). The approach is intended to facilitate
improvement of operations practice and performance through action learning. The
Guidelines present also the central tenets of the CO-IMPROVE business model
and software system underpinning this approach to collaborative improvement.
As a set, the Implementation Guidelines are normative rather than prescriptive.
This distinction is crucial. Respect for differences, some of which may have
national, network or company cultural bases, has been a feature of the COIMPROVE Project, which has informed these Guidelines. Within the COIMPROVE project each EME proves to have its “own” approach towards the
implementation of collaborative improvement with its own style and emphases.
However, the approaches seem to have a number of elements in common. The
Implementation Guidelines will present an approach towards implementing
collaborative improvement, identifying the common elements but also paying
particular attention to the local differences in the approach, dynamics of
collaborative improvement implementation and the freedom to adjust,
complement and even change depending on own choices and specific differences.
There is no attempt to impose or prescribe a “one-size-fits-all” rule.
Implementation of collaborative improvement is built around a program of
meetings. This program is divided into a number of key stages:
•

Stage 0: CO-IMPROVE Project set-up

•

Stage 1: Introduction and Readiness Assessment

•

Stage 2: Action Planning and Action Learning

•

Stage 3: Evaluation and Distillation of Learning
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Appendix 2: Questionnaire

General Context
General Information
1.
2.

3.

4.
5.

6.

7.

Company information
a.
Firm name, origin (i.e. headquarters country).
Property structure
a.
Is the company part of a group?
b.
If the company is part of a group, describe the group and the
property relationship with the other company of the group
c.
Describe the degree of interdependence with the other
companies in the group
Dimension: turnover, employees, number of plants, market share.
a.
Turnover in 2000 (Euro) and growth trend in the last 3-5 years.
b.
Number of employees of the company.
c.
Level of education of employees
d.
Power structure. Organisation chart.
e.
Number of plants, location, number of employees within
plants.
f.
Market share of the company, structure of competition within
the main market.
Industry and products
a.
Describe company industry.
i.
Describe the main products / products families.
Market characteristics
a.
Describe the main market of the company. Is it local, national,
international, global?
b.
Number of customers in the market.
c.
Describe your customers: number and level of concentration;
type
d.
Is there a market segmentation? If yes, identify the base of
segmentation and segments covered.
e.
Describe the degree of competition, which are the main
competitors (short description)?
Competitive priorities / order winners - qualifiers
a.
Rank the 5 most important priorities for your customers.
b.
Have priorities changed / will they change?
c.
Evaluate your position relative to competitors on each of them.
Short description of the processes
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a.
b.

8.

Which are the main processes of the company?
Give a short description of the phases / activities of the main
processes.
c.
Highlight the critical activities and the bottlenecks.
Degree of vertical integration / type of activities outsourced / evolution
over time.
a.
Which are the phases/activities made by the company.
b.
Which are the phases/activities outsourced and who is
performing them.
c.
For the main phases/activities outsourced describe the degree
of control over them, the level of integration with internal
activities (operational, technological) and the type of
relationship (long-term, short-term).

Scope and goal of collaboration
9.

10.

11.

Define the scope of the collaboration in terms of products, network of
suppliers and processes involved in the collaboration.
a.
Which are the products / products families / markets
considered?
b.
Which is the number of levels involved in the collaboration?
c.
Which type of relationship is involved in the collaboration?
d.
Which is the relative bargaining power of the suppliers?
e.
Which are the processes involved in collaboration, among the
ones previously highlighted?
Define the main goals of collaboration
a.
Why is your company collaborating on the processes
mentioned above?
b.
Which are the performance dimensions you try to
reach/improve through collaboration?
c.
Which are the benefits you receive from collaboration?
Which are the main obstacles, barriers and drawbacks of collaboration?

Definition of the suppliers involved
12.

Network
a.
b.
c.
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Are your company and your suppliers part of a network, or is it
a dyadic relationship?
Is there a company that manages or co-ordinates the network?
Is the network a “multi-tiered network”? Specify the number
of levels.

d.

13.

Is the network a “learning network”? Specify the main
organisational tools
Companies involved in collaboration: number, names, position in the
supply chain

For each company:
14.
Role.
a.
Specify if it is supplier, customer, partner, ...
15.
Description
a.
Total turnover and % made with / by your company
b.
Number of employees of the company.
c.
Location, number of plants involved in collaboration, number
of employees within plants
d.
Drivers of collaboration
16.
Type of relationship
a.
Contractual form
b.
Type of relationship
17.
Length of the relationship
a.
When did your company start collaborating with this partner?
b.
Which is the expected length of the relationship?
18.
Reasons for collaborating
a.
Which are the reasons for collaborating with this partner
19.
Level of trust.
a.
Describe history and reputation of your partners.
b.
Did they act opportunistically in the past ? If yes, describe the
fact.
c.
Describe your reputation perceived by your partner.
20.
Vision and strategy
a.
Is there any common process of strategy formulation with the
partner ?
b.
Do you share a common vision?
c.
Is there a common orientation towards strategic partnering?
21.
Mechanisms/procedures/enablers for collaboration in use and general
wishes/improvement needs for the future

Primary processes
22.

23.

Output and customer of the process
a.
Which is the output of the process, i.e. what product or service
does it provide?
b.
Who is the customer of the process, i.e. who is going to use its
output? (Company, function, people within the company, …)
Value drivers (Critical Success Factors).
a.
Define the strategic goals (quality, cost, service, time) and the
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24.

25.
26.

27.

28.

29.

30.
31.
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critical process / activity / phase involved.
Key performance indicators.
a.
For each process / activity / phase give the performance
indicators that monitor the link with the strategic goals
b.
Explain the mechanism of measure.
c.
Which are the performance dimensions that could be improved
through collaboration
Inputs
a.
What are the physical and informative inputs required by the
process?
Activities
a.
Which are the activities, phases and decisions that lead to the
production of the output of the process?
b.
What kind of interdependence is there among them?
Actors: companies, functions within companies, people within functions
a.
Which companies of the network are involved in this process?
b.
Which functions within the above companies are involved in
this process?
c.
Which roles within each function take active part in the
process?
Degree of vertical integration.
a.
Highlight the processes / activities / phases that are performed
by the company and the ones that are outsourced.
b.
For the processes / activities / phases outsourced describe the
actors involved and the degree of control of your company on
them.
c.
Which are the reasons for outsourcing these activities?
d.
Describe the past and expected duration of outsourcing.
Roles and interactions
a.
Which is the role of each actor in the process?
b.
Which interactions are there between them?
c.
How frequently do they interact?
d.
What is the decision power of each actor?
Resources (technology, know-how, ....)
a.
Which technologies are needed by the process?
b.
Which know-how is required by the process?
Mechanisms of integration/collaboration, including dedicated investment
a.
What kind of organisational mechanism do you already use to
manage this process?
b.
What kind of hardware system supports the process? Is it
supportive enough?
c.
What kind of software supports this process Is it supportive
enough?
d.
Is there any kind of contractual mechanism that support this
process? Is it effective?
e.
Did you make any dedicated investment for this process? Do

32.

33.

34.
35.
36.

you think that some additional investment could improve the
process effectiveness?
f.
What kind of new organisational mechanism could be useful to
improve the process management?
Information and knowledge exchanged/used/created
a.
What kind of information and knowledge is involved in the
process? Is the information/knowledge involved in this process
tacit or explicit?
b.
Which is the intensity, i.e. the volume and value, of the
information/knowledge exchange? Should it be increased or
decreased?
c.
Which is the frequency of the information/knowledge
exchange? Should it be increased or decreased?
d.
Which is the format of information/knowledge? Is it
supportive enough for this process?
e.
Which is the source of information/knowledge, i.e. from which
nodes in the network does it come? Does it come from outside
the network?
f.
Which mechanisms are already used to manage information
and knowledge?
g.
Are these mechanisms bilateral, mono-directional, common?
h.
Which mechanisms could be useful to improve the process
performance?
i.
Which are the needs for greater or better information exchange
and knowledge creation/storage/retrieval?
Integration problems, lack of co-ordination, performances that could
improve by changing/improving primary processes
a.
Is there any integration problem within this process?
b.
Do you think that an improvement in this process could result
in a relevant improvement in the macro-process performance?
Improvement needed in the activities supporting/aimed at collaboration
Information and knowledge: type (tacit, explicit), frequency of exchange,
format, source, management, needs
Mechanisms: hardware, software, organisational, contractual, managerial,
…
a.
What kind of managerial mechanisms is used in this process?
Is it effective?
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37.
38.
39.

Given the current state of collaboration between the system integrator and
its suppliers, which are the main areas for application of collaborative
improvement?
Which activities/enablers/mechanisms could better support the
collaborative improvement process?
Which is the information and knowledge that should be exchanged/created
to support collaborative improvement?

Examples/histories of collaborative improvements
Identify 1-2 good (or worst) examples of collaborative improvements.
40.
41.
42.

Define the scope of the improvement in terms of products, network of
suppliers and processes involved in the improvement.
Define the main goals of improvement, performance indicators and
achievements.
Output and customer of the process
a.
Which is the output of the process, i.e. which benefits did the
improvement provide?
b.

43.

44.
45.
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Who is the customer of the process, i.e. who used/profited
from the benefits achieved?
The extent to which the process was formalised, explicit, systematic
a.
To what extent was this process explicit, i.e. people were
aware of it?
b.
To what extent was this process formalised, i.e. a clear
procedure did exist?
c.
To what extent was this process systematic, i.e. the procedure
was regularly applied?
Activities performed
a.
Which are the activities, phases and decisions that lead to the
improvement considered?
Actors
a.
Which companies of the network were involved in this
process?
b.
Which functions within the above companies were involved in

this process?
Which roles within each function took active part in the
process?
Information and knowledge exchanged/created: type (tacit, explicit),
frequency of exchange, format, source, management, needs
a.
Is the information/knowledge involved in this process tacit or
explicit?
b.
Which was the intensity, i.e. the volume and value, of the
information/knowledge exchange? Should it be increased or
decreased?
c.
Which was the frequency of the information/knowledge
exchange? Should it be increased or decreased?
d.
Which was the format of information/knowledge? Is it
supportive enough for this process?
e.
Which was the source of information/knowledge, i.e. from
which nodes in the network does it come? Does it come from
outside the network?
f.
Was there some kind of information/knowledge management
practice? Is there any need for improvement in this area?
Mechanisms: hardware, software, organisational, contractual, managerial,
…
a.
What kind of hardware system was involved in the process? Is
it supportive enough?
b.
What kind of software was used in this process? Is it
supportive enough?
c.
What kind of organisational mechanisms has been
implemented for this process? Are they effective?
d.
Is there any kind of contractual mechanism that supported this
process? Was it effective?
e.
What kind of managerial mechanisms was used in this
process? Was it effective?
Which were the main obstacles, barriers and drawbacks faced in the
collaboration? How could these be overcome?
Which lessons can be learned from this example?
c.

46.

47.

48.
49.

User requirements
50.

If you were to imagine the ideal/perfect collaboration, how would your
dream look like? (information, communication, organisation,
technology, resources etc.)
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Appendix 3: The Operational Integration Assessment
The Operational Integration Assessment was one of the products of the COIMPROVE project. Therefore, the basics of the assessment are presented. For
more information on the full assessment, we refer to the CO-IMPROVE project.
In order to develop an understanding of the possibilities to actually implement CoI
and realize improvements it is necessary to assess the level of “operational
integration” (level of integration of the processes) between the companies
involved in the improvement process.
It is not possible to simply identify a generic level of operational integration. This
depends on both process specific variables and on relationship management
variables.
Process specific variables allow identifying four types of links, depending on
which process is concerned with collaboration:
•

Engineering changes link, i.e., the collaboration aimed at defining the
production cycle of products/components produced by the supplier;

•

Quality link, i.e., the collaboration aimed at building and monitoring the
quality of the EME processes;

•

Planning and delivery link i.e. the collaboration aimed at co-coordinating
and managing the production and delivery of products/components along
the supply chain, and

•

Logistics link i.e. the collaboration on logistics aspects aimed at
managing the distribution and transportation of products/components
within the EME.

Each of these types of link is described by a number of specific items. A 5-point
scale represents the level on which the link is integrated between the companies:
After the assessment on the types of links there are also a number of items that
deal with relationship management variables. These are not process-specific, but
more generic. These variables are related to the level of integration of the
relationship itself.

245

246

Appendix 4: The Collaborative Improvement maturity
assessment
The Collaborative Improvement Maturity Assessment was one of the products of
the CO-IMPROVE project. Therefore, the basics of the assessment are presented.
For more information on the full assessment, we refer to the CO-IMPROVE
project.
The aim of (collaborative) improvement basically is twofold:
•

improve performance

•

improve learning capabilities

The measurement of improvement performance takes place within/after
improvement projects and is inherent part of managing and monitoring operational
processes.
The measurement of improved learning capabilities is much more difficult. For
this we have developed an assessment tool, based on the CI Maturity Model
developed by Brighton University – CENTRIM (e.g. Bessant and Caffyn 1997)
that we customized for collaborative improvement.
This section proposes this Collaborative Improvement Assessment Tool (ColIAT)
and
Five maturity levels of inter-firm collaborative improvement can be identified:
1.

'Natural'/background CoI. There are only occasional CoI projects with
short-term impact. The customer imposes improvement. There are no
formal efforts to root CoI into the partner companies' routines.

2.

Structured CoI. There is awareness of, and there are formal attempts to
create, CoI. There are incentives for people involved, as well as sharing
of information. CoI activities are organised in projects parallel to intercompany operations.

3.

Goal-oriented CoI: All of stage 2, plus alignment of long-term goals and
measurement of results. CoI activities take place in-line with intercompany operations.

4.

Pro-active/empowered CoI: All of the above, plus responsibility is
devolved to units to interact autonomously.
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5.

Full CoI: CoI is rooted in the EME. There is 'automatic' capturing of
learning and full share of knowledge. Most of the companies in the EME
are involved. CoI is a normal part of the interaction between partners.

MATURITY
Full CoI
Proactive CoI
Goal oriented CoI
Structured CoI
Background CoI

TIME
Fig. 1: Five CoI behaviours maturity levels

Behaviours shown by individuals and teams indicate on which level of CoI
maturity the company is.
The following collaborative improvement behaviours are distinguished:
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•

Behaviour A: The EME-members are guided by a shared improvement
and collaboration values

•

Behaviour B: Companies within the EME use long-term goals and
objectives to focus, prioritise and organise improvement activities

•

Behaviour C: People/ companies within the EME participate proactively
in incremental improvement and their learning is captured and deployed

•

Behaviour D: People/ companies within the EME participate in
implementing and facilitating improvement projects across the
boundaries of the inter-company operations

•

Behaviour E: People/ companies within the EME constantly evaluate
improvement projects and ensure that the outcomes are used to improve
and monitor the collaborative improvement system on an EME level.

Appendix 5: Structure for improvement projects

CO-IMPROVE

Collaborative Improvement Tool for the
Extended Manufacturing Enterprise

G1RD - CT2000 - 00299

Collaborative improvement project: ”…..”
Doc.Ref.No.
Author(s):
Date
Status
Distribution

Public



confidential



Internal



 Copyright. All rights reserved, reproduction and transmission are not allowed
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Introduction
This document was developed in order to structure the documenting of an
improvement project between companies. This document will give an overview of
the different steps within the process of improvement projects and will try to
capture learning moments, experiences and observations of project members by
asking specific questions.
This document has to be filled out by the project team and not by an individual. In
this way it enables a discussion about the improvement project and ensures that
there will be a mutual understanding. This document will guide the project team
through a structured process of improvement projects and will end with an
evaluation of the project. In this last section the document will facilitate a
reflection on the process and progress of the improvement projects between the
companies in order to learn form it.
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1.

Define the problem

1.1

Short description of the problem:

2.

Establish a team

Establish a small group of people (5 a 7), with the process/product knowledge,
allocated time, authority, and skill in the required technical disciplines to solve the
problem and implement actions. The group must have a designated leader
(champion)
2.1

Name

Description of members:

Company

Function

3.

Describe the problem

3.1

What is the problem?

3.2

Why is it a problem?

3.3

For who is it a problem?

3.4

When is it a problem?

3.5

Where does the problem occur?

Role in project
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4.

Define and verify root causes

Identify all potential causes, which could explain why the problem occurred.
Isolate and verify the root causes by testing each potential cause against the
problem description and test data. Identify alternative actions to eliminate root
causes.
4.1

Identification and prioritizing of potential causes

4.2

Define and select root causes

4.3

Identification of problem solving actions

5.

Implement problem solving actions

Action

Responsible

Due date

1
2
3
4

6.

Evaluation

It is very important to evaluate the project in order to extract learning experiences
and implement these in future projects.
Is the goal (or are the goals) of the project realized?
If not, explain what is the cause/are the causes?
Is the project realized in time?
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If not, explain what is the cause/are the causes?
Is the project realised within budget?
If not, explain what is the cause/are the causes?
What can be learned from the project and what can be improved in the future?
6.1

The organization of the project

What elements, like organization, working procedures and methods in carrying
out the improvement project need changing (improvement) in future?
What knowledge, skills, etc. developed in the project can be used in other
projects?
6.2

The outcomes of the project

What outcomes of the project in the form of for instance performance indicators,
working methods, etc. Need to be “stored” or form part of handbooks,
measurement systems, etc.?
What outcomes need to be communicated to other projects?
Need the results of the project to be communicated throughout the entire
organization and if yes, how?
What experiences and observations general can be made?
What recommendations for improvement in general can be given?
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