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Abstract

Abstract

This thesis is concerned with knowledge creation processes within service organizations,
specifically in relation to the maintenance function. While bearing in mind the particular context
of the study, the thesis argues that maintenance service work, when seen from such a knowledge
creation perspective, affords important insights into the dynamic interrelations, links and social
interactions within the knowledge creation processes themselves. To date, the knowledge
management and organization studies literature tends not to treat these practical topics and
theoretical issues in an integrated, holistic manner. The thesis addresses this lack using an in-

depth, situated case study of the maintenance division of a major Greek petrochemical refinery.

The research adopts an interpretative perspective and makes sense of knowledge creation
processes through the theoretical lens of the Unified Model of Dynamic Knowledge Creation
(Nonaka et al. 2001), combined with the knowledge activism framework (Von Krogh et al.
1997). Nonaka's framework, which guides data collection and analysis, suggests an approach to
the investigation using the so-called SECI process. This process explains how knowledge
creation unfolds, utilising the Japanese concept of Ba (which represents the process context),
and the concept of knowledge assets (which corresponds to the process content). The
explanation of important individual and group roles within knowledge creation processes using

Von Krogh's framework integrates these concepts.

This use of a process view of knowledge creation helps explain a wide variety of complex and
situated interrelations that demonstrate the existence of different modes of knowledge creation.
Thus, the approach to process inquiry along with the research design fertilize methodological
discussions about research on knowledge creation processes. The core theoretical contribution
of the research concerns the provision of a process view of knowledge creation. Other
theoretical implications of the research findings relate to insights on the complex nature of the
knowledge creation process within a work environment, extensions to the research framework,
and recommendations for further conceptual developments. The research also contributes
practical implications and insights into, and specific conclusions about, knowledge creation

processes and how they might be effectively managed in service organizations more generally.
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Chapter 1 — Taking the first step, an introduction to the journey

Taking the first step,

An introduction to the journey

1.1 Background

The nature of knowledge, its origin and its veracity have been at the centre of philosophers’
attention for centuries. We can go back to Plato (1993a) to find a widely accepted and
influential definition of knowledge as a “justified true belief’. Since then two existing
epistemological traditions in philosophy concerning knowledge have developed. These are
rationalism and empiricism. The debate between them has ebbed and flowed over the centuries,
and latterly has influenced management thought. Descartes (1911), Kant (1965), Locke (1689)
and Heidegger (1962), for example, have formulated arguments, published critiques and
developed theories about these issues. The present study is not attempting to examine
knowledge from such a philosophical perspective, however. “Such an understanding of
knowledge was neither a determinant factor in building the knowledge-based theory of the firm
nor in triggering researchers’ and practitioners’ interest in managing organizational knowledge”
(Alavi and Leidner 2001: 108). Rather, this study concerns more contemporary issues of
knowledge and knowledge creation processes, which, to a certain extent, have incorporated

assumptions derived from the above-mentioned epistemological traditions.

The emergence of knowledge management in the 1990s resulted in the enrichment of the
literature with a variety of concepts, such as the knowledge society and knowledge workers
(Drucker 1993), knowledge strategy (Earl 1994c; 2001; Zack 1999a; Hansen et al. 1999),
knowledge management processes (Nonaka 1994; 1995; 1998; Inkpen 1996; Inkpen and Dinur
1998), knowledge assets (Teece 1998; Boisot 1998; Nonaka et al. 2000b), knowledge stickiness
(Szulanski 1996), communities of practice (Brown and Duguid 1991; 1998), intellectual capital
(Nahapiet and Goshal 1998), knowledge markets (Davenport and Prusak 1998) and absorptive
capacity (Cohen and Levinthal 1990). Despite the arguments that knowledge management is but

12



Chapter 1 — Taking the first step, an introduction to the journey

another management fad or fashion (Alvesson and Karreman 2001; Scarbrough and Swan 2001;
Galliers and Newell 2003), all this research has its foundations on the work of previous authors
who, for example, drew attention to the importance of context-specific knowledge (Hayek
1945), pointed to the tacit dimension of knowledge (Polanyi 1946; 1962; 1966), argued that
organizations learn and unlearn (Hedberg 1981), dealt with the issues of knowledge production
and distribution (Machlup 1962; 1980; 1982; Gibbons et al. 1994), and presented a view of the
firm as a repository of knowledge (Penrose 1959; Nelson and Winter 1982; Winter 1988).

However, both the economics and management literature have paid less attention to the process
of knowledge creation, since they have tended to focus on aspects of knowledge accumulation
and utilization. There are certain exceptions, of course: as the work of Von Krogh being an
example (Von Krogh and Roos 1995b; Von Krogh et al. 2000b). Very often, this literature
adopts a market perspective (Grover and Davenport 2001) - a transactional perspective, which
assumes that knowledge exchanges occur in a marketplace (Davenport and Prusak 1998; Callon
1998; Boisot 1998; Teece 1998; Bukowitz and Williams 1999; Glazer 1998). Economic theories
have treated knowledge, either implicitly or explicitly, as an important factor in economic
phenomena, but have tended to “separate economic knowledge from the economic subject”
(Nonaka and Takeuchi 1995: 35; Duguid 2005). However, Hayek (1945), in an attempt to
describe the dynamics of economic change, argued that economic subjects possess context-
specific knowledge. Penrose (1959) viewed firms as repositories of experience and explicit
knowledge and argued about the conversion of tacit knowledge into explicit knowledge. In
addition to these theories, neoclassical economics (Marshall 1965) and more recently, the
evolutionary theory of economic change (Nelson and Winter 1977; 1982; Winter 1989), which
also views the firm as a repository of knowledge in the form of skills, organizational routines
and technological knowledge, tend to be silent as regards the knowledge-creating role of
economic subjects. Further, they are less concerned with linking existing types of knowledge to

broader organizational knowledge creation processes.

Similarly, management theories, despite their recognition of the importance of organizational
knowledge, are mainly interested in the acquisition, accumulation, use and re-use of existing
knowledge. Again, they have tended to neglect processes of new knowledge creation, with
certain exceptions (e.g., Blackler 1995). Hence, Taylor (1911) focused primarily on explicit
kinds of knowledge, while for Simon (1945; 1969; 1973), who introduced the concept of
“bounded rationality” in building a theory of problem solving and decision-making, knowledge
creation is essentially the outcome of information processing. In contrast, approaches that
challenge the information-processing paradigm, such as Mayo (1949) and the “garbage can
model” (Cohen et al. 1972; March and Olsen 1976), recognise the importance of socialization,

13



Chapter 1 — Taking the first step, an introduction to the journey

tacit knowledge, ambiguity and creativity for the advancement of practical knowledge (Stehr
1992). They fail, nonetheless, to address the issue of knowledge creation in a holistic manner. In
addition, studies of organizational culture (Pfeffer 1981; Peters and Waterman 1982; Schein
1985) “shed light on the organization as an epistemological system” (Nonaka and Takeuchi
1995: 42), but also neglect the role of individuals as knowledge creators and do not provide an
integrated account of the creation of organizational knowledge. Furthermore, management and
organization theories, since the mid-1980s, have pointed out the transition into the era of the
“knowledge society” (Drucker 1993), explained the value-adding importance of knowledge
work and skills, and explicated that knowledge becomes justified during action. Again, though,
they fail to explain how individual knowledge becomes organizational knowledge. Moreover, it
can also be argued that literature that deals with the building of a learning organization (Bateson
1973; Argyris and Schoen 1978; Hedberg 1981; Senge 1990a) lacks “the view that knowledge
development constitutes learning” (Weick 1991: 122), since, according to the prevailing
perspective, organizational learning is an adaptive change process. This has tended to present a
barrier to theories concerning organizational learning to be associated with the process of
knowledge creation'. Further, the resource-based (core-competence or core capability)
approaches to strategic management (Prahalad and Hamel 1990; Stalk et al 1992; Teece et al.
2000), which accept that knowledge is merely another resource, tend to leave unexplained the
processes for building organizational capabilities, notwithstanding the argument that these are
processes of knowledge creation, as pointed out by Ciborra and Andreu (1996; 2000) and Zollo
and Winter (2002).

However, this perceived gap in the literature is covered by a process-based perspective of
knowledge management (Grover and Davenport 2001), which focuses on knowledge processes
and on the context in which these processes are embedded (Nonaka 1994, 1995, 1998; Inkpen
1996; Inkpen and Dinur 1998; Alavi and Leidner 2001; Thompson and Walsham 2004). Such a
process perspective recognizes that knowledge is interconnected to the process of its creation
(Newell et al. 2002) and also shifts the focus of attention from knowledge itself to the process of
knowing (Cook and Brown 1999; Orlikowski 2002). Within this perspective, and since the early
1990s, a number of frameworks (Nonaka 1994; Nonaka et al. 2001a; Spender 1996a; 1998;
Blackler 1995) have been developed in an attempt to explain the process by which
organizational knowledge is created, to enhance the understanding of the involved knowledge
types within this process, and to explain the organizational conditions under which these
knowledge types are created and applied (Robertson 1999; Newell et al. 2002).

! The creation of the Organizational Knowledge, Learning and Capabilities Conference — the first being held at the University of
Warwick in 1999 — might be seen, in some ways, to overcome this barrier.

14



Chapter 1 — Taking the first step, an introduction to the journey

Of the three frameworks for knowledge creation processes (Nonaka 1994; Nonaka et al. 2001a;
Spender 1996a; 1998; Blackler 1995) - which mainly adopt a structuralist perspective (Newell
et al. 2002) on knowledge that accepts knowledge as an object - Nonaka’s Model of Dynamic
Knowledge Creation (Nonaka et al. 2001a) qualifies for research on processes of knowledge
creation, not only as a driver of data collection, but also as a conceptual lens for their analysis
(Walsham 1995b). An important reason for this is that the model embraces a definition of the
term process (Van de Ven 1992) that accepts reality as being socially constructed and as a
continuous and patterned sequence of events (Berger and Luckmann 1966; Abbott 1990;
Pettigrew 1992; Van de Ven and Huber 1990; Shaw and Jarvenpaa 1997), giving explanation to
the questions of how and why (Van de Ven 1992; Van de Ven and Poole 1995) the process of
knowledge creation unfolds over time, and how organizational knowledge develops. In contrast,
the other two frameworks (Spender 1996a; Blackler 1995; Blackler et al. 1998) tend to reduce
the knowledge creation process to a set of types of knowledge, with relative neglect being given
to the developmental nature and characteristics of this process. As a consequence, frameworks
that adopt such an approach diminish the role of individuals and groups in the control, use and
re-use of these pre-existing types of knowledge (Earl and Scott 1999; Bukowitz and Williams
1999; Ruggles 1998; Markus 2001).

The underpinnings of my research on knowledge creation processes are both simple and
humble. An examination of the market and the process perspectives on knowledge management
(Grover and Davenport 2001) reveals the adoption of the same or similar concepts associated
with the content and context of knowledge creation. Hence, the concept of Ba, which is the
context for knowledge creation (Nonaka 1998), is equivalent to the concept of Information-
Space of the market perspective, within which the creation and diffusion of knowledge can be
understood (Boisot 1995; 1998). Similarly, the concept of knowledge assets refers to the content
of the knowledge creation process, from a process perspective (Nonaka et al. 2000b; Nonaka et
al. 2001a), or to the outcome of knowledge production, from a market perspective (Boisot 1998;
Teece 1998; Bukowitz and Williams 1999; Glazer 1998; Hassard and Keleman 2002).
However, the literature, from both perspectives, fails to explain adequately and in an integrated
manner not only knowledge creation as a social process, but also the interrelationships within
this process with its context and its content. This is a similar argument to that of Walsham
(1993), who addresses issues of context and content in processes of organizational change, and
to that of Pettigrew (1987; 1992), who addresses the same issues in strategy process research.
Thus, despite their quite recent introduction, concepts about the context and the content of
knowledge creation processes, such as Ba and knowledge assets, gain ground in diverse streams

of knowledge management as integral parts of these processes. This, in combination with the
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Chapter 1 — Taking the first step, an introduction to the journey

fact that recently literature started to emphasize the enabling role of individuals and groups
within these social processes (Von Krogh et al. 1997; Von Krogh et al. 2000a; Ichijo et al.
1998), gives credence to the argument that research efforts that integrate these elements have a
significant potential.

The following theme explicates the thesis aim and the investigative focus, before the description

of the research contribution and the organization of the research.

1.2 Thesis aim and investigative focus

The complex nature of processes of knowledge creation suggests their interdependence with
their context and their content. The point that these issues have concerned organizations and
researchers alike provides the rationale for undertaking in-depth research that embraces them in
a holistic manner. As we have seen, however, the knowledge management and organizational
studies literature have failed for the most part to treat these topics and theoretical issues in an
integrated manner. In fact, different disciplines tend to separate these issues into different
spheres of interest, making difficult any reference to interrelationships. For example, while
organizational studies deal with aspects of the knowledge creation process in cases of product
development, they appear less concerned with the process content, or knowledge assets, which
appears to be of greater interest in the field of economics. A review of the literature reveals that
our understanding of the dynamics of knowledge creation processes remains underdeveloped

and under-explored. Thus, the primary aim of the research presented in this thesis is to:

- Explain knowledge creation as a social process and interrelate it to its social and

organizational context, and its content.

A second more specific research aim is to:

- Explain how individual and group actions and interactions influence these interrelationships.

The employment of an interpretative research approach allows for a thorough analysis - both
retrospective and contemporary - of the development of the knowledge creation process, of the
features, the conditions and the complexity of its organizational and social setting, which is
often formed by social interactions, and of the process content. As such, this empirical research

adopts a process perspective on knowledge creation (Grover and Davenport 2001).
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Chapter 1 —- Taking the first step, an introduction to the journey

1.3 Contribution of the research

The process of knowledge creation within service organizations is a distinctive example of the
multiple interests and concerns of knowledge processes in organizations (Lowendahl et al.
2001). It is argued that maintenance service work, when seen from such a knowledge creation
perspective affords important insights into the knowledge creation process itself and into the
dynamic interrelations and links within the process, bearing in mind its context and its content.
Insights are also afforded into the influence of social interactions that contribute to the shaping
of the process context on these interrelations. This is attempted using the case of a professional
maintenance service organization (Newell et al. 2002; Carlsen et al. 2004) and in particular the

maintenance division of a major Greek petrochemical industry.

A basic assumption of my thesis is that in order to understand organizational knowledge
(Tsoukas and Vladimirou 2001), which is often, tacit, collective, complex, contextual and
rooted in culture, and the process of its creation, there is value in understanding work, and not in
examining “knowledge resources or knowledge representations in isolation” (Carlsen et al.
2004: vii). It is in the context of work we understand the very process of organizational
knowledge creation and whether the created knowledge, which is the content of this process, is

valuable or applicable.

The selection of a professional maintenance service function for empirical research, approached
via a knowledge creation process perspective, enhances the understanding of a type of work that
differs markedly from other types of work, such as manual labour, or well-defined bureaucratic
work (Lowendahl et al. 2001; Carlsen et al. 2004). Professional maintenance service work
involves a highly educated workforce with expertise derived from specialized (Postrel 2002)
and esoteric knowledge. This largely intangible resource base is also fundamentally distributed
(Becker 2001) as knowledge resides in individuals and interactions amongst them. Additionally,
maintenance work is to a large degree non-routinized and requires both analytic problem
framing and solving. Much work is organized in projects that are unique to the situation, a
unique constellation of personnel, objectives, approaches and division of labour. Furthermore,
the deliverables of maintenance work are often intangibles in the form of non-standardized
products and services, which create not only technical knowledge, bur also maintenance
management knowledge - knowledge concerning the organizational capacity to act in other
words (Stehr 1992).

The view of knowledge creation as a social process and its interrelation with the process context

and content - the main focus of the research - are addressed in a number of different ways. First,
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Chapter 1 — Taking the first step, an introduction to the journey

they are addressed through a research design that makes an important methodological
contribution. This contribution to interpretative research methodology relates to the necessity of
an explanatory, case-based and interpretative approach to the holistic inquiry of the social
process of knowledge creation. The research is one of a relatively few empirical studies that
adopt an appropriate, and combined, framework in order to make sense of the knowledge
creation process. Thus, the research makes sense of the knowledge creation process through the
theoretical lens of the Unified Model of Dynamic Knowledge Creation (Nonaka et al. 2001a),
which guides not only data collection, but also data analysis. Nonaka’s framework suggests an
approach to the investigative focus of the research through the concept of the SECI process,
which explains how knowledge creation unfolds, through the concept of Ba (which represents
the process context), and through the concept of knowledge assets (which corresponds to the

process content).

However, while Nonaka’s framework acknowledges the importance of the social context for
knowledge creation, it is incapable of capturing social interaction. Hence, besides the use of
Nonaka’s framework, the investigation makes use of the knowledge activism framework (Von
Krogh et al. 1997) with a view to explaining important individual and group roles within the
knowledge creation process. This thesis does not simply repeat Von Krogh’s (Von Krogh et al.
2000a) argument to focus on factors that enable knowledge creation, such as roles that shape the
social context for this process. Rather, it demonstrates that the delineation of social interactions
with Von Krogh’s knowledge enabling roles acts as a connecting element for the concept of the
SECI process, the concept of Ba, and the concept of knowledge assets, allowing the explanation
of interrelations between these concepts. This sort of theory triangulation (Denzin 1978), which
is achieved with the combined research framework, assists in capturing the process dimension

of knowledge creation.

Another, secondary, methodological contribution lies in the fact that my research recognizes the
need for making sense of the intangible knowledge assets within the knowledge creation process
and its socialization stage. Therefore, a theoretical triangulation is also attempted with the use of
frameworks for the explanation of trust (Newell et al. 2002), care (Von Krogh 1998), and the
stages of socialization (Feldman 1976; 1981), and improvisation (Moorman and Miner 1998).

An additional methodological implication of my thesis, besides the adoption and utilization of
the research framework, concerns the demonstration of how aspects of interpretative methods
might be emphasized to accomplish research on knowledge processes. For example, the

methodological contribution includes data source and methodological triangulation (Denzin
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1978; Miles and Huberman 1994; Taylor and Bogdan 1998), which was attained through the
adoption of multiple data collection methods for the production of various datasets.

The use of the combined framework in the thesis not only assists in explaining the complex and
situated knowledge creation process, but also assists in proposing ideas and suggestions for the
extension of the adopted research framework and its related concepts, achieving a multilevel

theoretical contribution.

The research looked for knowledge-creating action and interaction in the analysis of the natural
flow of maintenance works within the case organization, based on the knowledge creation
episodes, as identified by Nonaka et al. (1994) in each stage of the SECI process. Hence, for
example, the investigation explains how the transfer and accumulation of time- and space-
specific tacit knowledge, mainly in the form of the experiential knowledge assets of skills,
know-how and mental models and how the collection of internal and external information are
involved in the socialization stage of knowledge creation. This approach can also be seen as a
simple test of the knowledge creating episodes (Nonaka et al. 1994) within the context of the

case organization.

However, the research moves one step forward, since it explains the continuity of the
knowledge creation process by focusing on the links between the SECI process with the social
and organizational context, and the involved knowledge assets. Hence, it shows how the four
stages of the SECI process interconnect through the continuous flow of information, the
evolution of knowledge assets and the actions and interactions of the process participants. The
provision of insights about the continuity of the knowledge creation process identifies two-way
links between the SECI process and the involved knowledge assets, the knowledge assets and
the concept of Ba, and finally between the Ba and the SECI process. Some of these links are

neglected by Nonaka’s framework, as shown in the concluding chapter.

Moreover, the identified interrelationships between the three concepts are further clarified, since
the research framework adopted succeeds in capturing and explaining the multi-dimensional
character of the knowledge creation process by showing that each stage of the SECI process is
an organizational, multi-actor, largely tacit routine (Nelson and Winter 1982; Cohen and
Bacdayan 1994) consisting of many branches that are followed according to the prevailing
circumstances. The organizational routine provides an aspect of the integration of the
knowledge creation process with its context and content. This also provides an explanation for
the coexistence of many different modes of the knowledge creation process within the same

case organization.
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Moreover, the provision of a process view of knowledge creation is achieved through the
explanation of how knowledge assets are created and utilized by individuals and groups within
each stage of the knowledge creation process. This represents a theoretical contribution in
relation to the content of the knowledge creation process. The investigation shows that the
knowledge assets are the inputs and outputs of the knowledge creation process, while it
contributes to theoretical debates by explaining that they often moderate this process, either by
influencing social interaction, or by regulating information flows in the SECI process. However,
the research also points out the opposite relationship, in other words the influence of social

interaction on knowledge assets.

Additionally, the research makes a contribution concerning the usefulness of the concept of
knowledge activism (Von Krogh et al. 1997) in process research, since it provides insights into
the shaping of the social context for knowledge creation. Thus, the framework explains social
interactions that are neglected by Nonaka’s framework. Its use also allows the delineation of the
interrelationships of the social context with the information flows of the SECI process, and the
development and use of knowledge assets. In addition, my thesis extends Von Krogh’s
framework by explaining that the knowledge activist roles can be performed by the same or by
different individuals or groups, in a complementary or in a counterbalancing way. In the latter
case, the performance of these roles does not always facilitate the knowledge creation process.
Furthermore, the research also explains how various organizational conditions stimulate these

patterns of interaction, and social interaction in general.

Besides the research contribution concerning the process view of knowledge creation, an
additional theoretical contribution concerns the identification of two stages of knowledge
Jjustification within the knowledge creation process. The first stage justifies knowledge in

reflection, while the second justifies knowledge in action.

Another important contribution concerns the explanation that the knowledge creation process
Justifies concurrently two kinds of knowledge. First, the process justifies the knowledge object
per se, which in my case study is technical maintenance knowledge. Nevertheless, this kind of
knowledge justification verifies (or sometimes rejects) the organizational capacity for action:
the management and organizational route that was followed for the creation of the knowledge

object.

Furthermore, the research provides specific insights into each stage of the knowledge creation

process. For example, it suggests that socialization consists of various phases and explains their
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contribution to the knowledge creation process, such as in establishing communication channels
and building two types of trust, companion and competence trust (Newell et al. 2002). It also
demonstrates that the externalization stage is a reciprocal process of concept creation and

rejection.

The research also suggests the idea for a distinction of the experiential knowledge assets into
positive and negative ones, as a potential explanation for their moderating influence on the

knowledge creation process.

In addition to these theoretical discussions, the research makes a practical contribution, mainly
through the provision of insights and specific conclusions about the knowledge creation process
and its management. For example, it indicates how the organizational structure and the
workload influence knowledge creation. It demonstrates the importance of job rotation, ICT and
a knowledge vision, and it explains that only those employees who have reached the advanced
beginner stage of skill acquisition (Dreyfus and Dreyfus 1986) are actively involved within the

knowledge creation process.

In addition, the research explains the impact of urgency on the knowledge creation process, it
provides reasons that foster individual commitment in the process, and it indicates that
technological discontinuities are important for the realization of requisite variety (Ashby 1957).
Furthermore, the thesis explains the role of job rotation in realizing information redundancy and
for building trust. It also gives reasons that obstruct individual and team autonomy, reducing the

opportunities for accessing and utilizing valuable knowledge, and for framing problems.

Another practical insight concerns the contribution of various management levels to the
performance of the knowledge activist roles. Hence, for example, it is shown how participants
from various management levels develop and manage knowledge assets, either consciously or
unconsciously. Conclusions are also drawn by examining the role of the middle management in

combination to the role of lower management.

The practical implications of the research also include the relevance of my thesis to other
settings. The findings of this investigation can be extrapolated not only to other maintenance
service work organizations, but also other project-based organizations. Nevertheless, caution is
required for the identification of organizational, social and infrastructure differences between

my case organization and any organization to which these results might be transferred.
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These practical implications are important especially in cases in which knowledge creation
emerges somehow unconsciously, or even subconsciously, through the daily activities of
participants rather than in a situation where management is trying consciously to direct the
creation, capturing and utilization of knowledge. Thus, practitioners and management could
benefit from a reflection on the practical insights and specific conclusions provided by the thesis
in order to take advantage of the potential benefits and create new knowledge in the form of
applicable and valuable knowledge assets. Hence, for example, these insights and specific
conclusions could assist in the creation of job rotation for the transferring of the skills to
employees, or even organizational restructuring initiatives, which might introduce new positions

that would facilitate knowledge creation.

Figure 1.1 summarizes and presents the threefold contribution ofthe present thesis.

Figure 1.1 Thesis Contribution

Methodological Contribution
Approach to process inquiry & research design

1

Findings with:

Theoretical Contribution Practical Contribution
Process view ofknowledge creation - Management of the knowledge creation
(Core Contribution) process

Nature of the knowledge creation process
Extension ofthe research framework
Suggestions for conceptual developments

1.4 Thesis organization

An overview of'this investigation is presented in Figure 1.2 and elaborated upon in chapters two
to eight. Chapter two presents the research framework adopted and reviews and critiques
literature from the fields of organizational studies, knowledge management, and knowledge
processes in an attempt to position the research framework within the broader literature and to

map associated debates, issues and research gaps.

More specifically, along with the definition of knowledge adopted the chapter discusses

alternative perspectives and typologies of knowledge and explicates that the research uses the
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tacit/explicit knowledge epistemology. Then, amongst frameworks (Spender 1996a, 1998;
Blackler 1995; Nonaka 1994) that deal with processes of knowledge creation and they adopt a
structuralist perspective on knowledge (Newell et al. 2002), the chapter depicts and describes
Nonaka’s framework (Nonaka 1991; 1994; Nonaka and Takeuchi 1995) arguing for its
suitability in providing a holistic perspective of this process in comparison to others. The
Unified Model of Dynamic Knowledge Creation (Nonaka et al. 2001a), which constitutes the
most recent and integrated version of Nonaka’s framework, not only explains how processes of
knowledge creation develop, through the SECI process, but also interrelates them with their
context and their content, through the concepts of Ba and knowledge assets, respectively.
Having explained that this framework addresses the elements of the knowledge creation process
that concern the research objective, a discussion concerning these three elements follows
starting with the SECI process. The chapter points out that little empirical research has been
conducted in relation to the framework’s three constituting elements (Lessem and Palsule 1999),
which had previously been examined separately, and that the literature lacks holistic empirical

research that explains their interrelationships.

Then, chapter two presents the taxonomy of Ba that the present research uses for the
investigation of the knowledge creation process context. Moreover, the chapter explains that the
research is also concerned with the contribution of individual and group roles in the shaping of
the social context. Therefore, it introduces the knowledge activism framework (Von Krogh et al.
1997), which is utilized in the present thesis for the interpretation of these roles. Moreover, my
thesis is concerned with some organizational conditions that contribute to the building and
energizing of the knowledge creation context by influencing its social interactions. These
conditions are autonomy, creative chaos, information redundancy, requisite variety and care,

trust and commitment.

Chapter two goes on to explain that the investigation approaches the issue of process content
based on the concept of knowledge assets (Nonaka et al. 2001a). Thus, it explicates the kinds of
knowledge assets and how these are involved in the present research, and brings forward the

issue of their development and management.

Finally, the chapter explains that the investigation attempts to address some aspects of the
management of the knowledge creation process within the case organization, to present the
supporting infrastructure of this social process and make sense of the role of the knowledge

vision in its direction.
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Having established the need for an integrated explanation of knowledge creation processes,
chapter three looks more deeply into the underpinning philosophical and methodological
assumptions of the investigation and describes in detail aspects of the research design and
analysis. It also suggests that an approach to inquiry, which is explanatory, case-based and
interpretative, is appropriate for this study. Recognizing the need for the alignment between the
research objectives, the theoretical foundations and the adopted methods of the research (Robey
1996), the chapter discusses some key aspects of the investigative focus that influence both the
research assumptions and the investigative approach. Hence, this chapter explicates the adopted
definition of the term “process” (Van de Ven 1992) and describes the nature of the knowledge
creation process inquiry on the assumption that there is value in adopting such a process
perspective for the investigative focus. It goes on to argue that an interpretative philosophical
and methodological approach (Chua 1986) rooted in phenomenology (Boland 1979; 1985;
Schwandt 2000; Gubrium and Hostein 2000) is in accordance with the investigative focus and
the adopted definition of process, in contrast to more positivist and critical approaches. The
main contributing reasons for the choice of interpretivism as a suitable approach within this
research include the role of the researcher that cannot assume a neutral stance (Orlikowski and
Baroudi 1991) and the use of theory (Eisenhardt 1989). Thus, the thesis uses the Unified Model
of Dynamic Knowledge Creation (Nonaka et al. 2001a) not only as a guide to data collection,
but also as the primary lens through which collected data are interpreted (Orlikowski 1993;
Walsham 1993; Eisenhardt 1989). The fact that this model adopts a constructionist perspective
(Berger and Luckmann 1966; Gergen 1999) and a definition of knowledge as “justified true
belief”, which categorizes it to the interpretative sociological paradigm that is concerned with
the social construction of reality (Burrell and Morgan 1979), leads also to the adoption of an

interpretative stance.

Following, and having established the need for the adoption of an interpretative approach, the
chapter argues for the appropriateness of a case research strategy (Benbasat et al. 1987). Such a
strategy allows the researcher to study context-specific knowledge creation processes in their
natural setting (Benbasat et al. 1987; Luthans and Davis 1982). It also allows answering “how”
and “why” questions, thereby facilitating the understanding about both the nature and
complexity of various processes (Benbasat et al. 1987; Yin 1984; Eisenhardt 1989; Shanks
1997; Tsoukas 1989), and providing the opportunity for a holistic view of processes
(Gummesson 1991; Lincoln and Guba 2000). Moreover, the selection of a case research strategy
gives the opportunity for the gaining of insights from a different cultural perspective from a
southern European country (Greece) (Benbasat et al. 1987) and a case organization with a
pioneer position in its sector, the Athens oil refinery of Petrochem (fictional name) and its
Maintenance Division (MD).
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The rest of the chapter introduces the investigative approach starting with the selection of the
case organization and discusses the issue of negotiating and obtaining access. Moreover, the
role of the researcher, which is also combined with the role of consultant - something common
in information systems research (Gummesson 1991; Zuboff 1988), since it facilitates increased
access - along with the researcher’s skills and background, initiate reflections concerning their
interrelation with the research design. Therebyj, it is argued that the researcher acquires at least a
basic level of preunderstanding (Gummesson 1991) that allows him to understand the
established technology and the organizational and social setting, while his knowledge of both
the national and the technical language improve the chances of a richer interpretation of the

maintenance knowledge creation process.

Chapter three goes on to describe the various collected datasets and their role in the research.
The employment of multiple data collection methods aims at obtaining a rich set of data
surrounding the knowledge creation process and at capturing its contextual complexity
(Benbasat et al. 1987; Benbasat and Weber 1996). Moreover, the use of multiple data collection
methods allows a kind of data source and methodological triangulation (Denzin 1978; Miles and
Huberman 1994; Taylor and Bogdan 1998). Hence, the set of the collected data comprises semi-
structured interviews, which are important in interpretative case studies (Walsham 1995b;
Taylor and Bogdan 1998; Fontana and Frey 2000), documentation, archival records, direct and
participant observation (Yin 1984). These datasets were obtained through a combination of
multiple sampling strategies (Burgess 1984; Lee et al. 1991; Miles and Huberman 1994; Arbnor
and Bjerke 1997), which intended to ensure their representativeness, to facilitate comparisons

and to provide an information rich case.

The chapter then describes the establishment of rapport with case organization actors and details
data collection procedures and their principles (Yin 1984), which contributed to the reduction of
common qualitative research biases (Miles and Huberman 1994; Klein and Myers 1999), during

the two main data collection periods.

The adopted data analysis strategy is also an important concern of chapter three. The research
uses a combination of general analytic strategies (Yin 1984; Arbnor and Bjerke 1997) that
guides the analysis relying on the expressed research questions (Yin 1984) with the support
from a developed case description. In particular, the research adopts a special type of pattern-
matching strategy, the explanation-building mode of analysis, which also contains some
elements of chronological analysis (Yin 1984). Besides the use of Nonaka’s framework
(Nonaka et al. 2001a), such an analysis interprets the case by making use of the knowledge
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activism framework (Von Krogh et al. 1997) for the delineation of individual or group action

and interaction.

Finally, and after a brief presentation of the unit of the analysis, which is the MD of Petrochem,
the chapter concludes with some reflections on the quality of the research conclusions based on

Yin’s (1984) criteria for case studies.

Having established in chapter three the nature of process inquiry and the investigating approach
used to make sense of the knowledge creation processes, chapter four is the first of a series of
three chapters that present the data collected. This chapter introduces the case organization. The
description focuses on basic aspects of the organizational structure and work, in particular the
business and project layers (Nonaka 1994; Ekstedt et al. 1999), between which the knowledge

creation process unfolds.

The description of the business layer starts with an overview and brief history of Petrochem that
points out its public nature. Then, the chapter describes the educational profile and training
policy of the organization as rough indicators of the quality of the business layer. Following, the
presentation of the existing staffing procedures explains how the business layer is renewed.
Then, the business layer description continues with a brief presentation of the technologically
complex venues of the flagship of Petrochem, refinery A, focusing in particular on the
bureaucratic and hierarchical departments of the MD, which are the main actors of the

knowledge creation process examined in the present thesis.

Afterwards, the chapter deals with the maintenance workload, since it is one of the primary
driving forces of knowledge creation, differentiating between the proactive and reactive

approaches being adopted.

Finally, and besides the business and the project layers of the case organization, the chapter
deals with two aspects of the organizational knowledge base (Nonaka 1994) that set the
background for the development of an understanding of the maintenance knowledge creation
process. It describes elements of the Computerized Maintenance Management System (CMMS)
and the other maintenance-related software applications and goes on to delineate some
important cultural elements and culture embedding, articulation and reinforcement mechanisms
(Schein 1985) within Petrochem and the MD.

Having established in chapter four the background for the knowledge creation process, chapter

five attempts to describe aspects of the organizational conditions and the knowledge vision
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(Nonaka et al. 2001a) at the MD that stimulate and direct individual and group actions and
interactions within a knowledge creation process. Thus, chapter five describes care (Von Krogh
1998) and trust (Newell et al. 2002) relationships at the MD and presents some reasons that
foster individual commitment (Blau et al. 1993; Kalleberg et al. 1996; Price 1997). The chapter
is concerned with autonomous action (Mainz et al. 1990; Owens 1991; Daft 1995; Newell et al.
2002) and pays particular attention to the operation of autonomous and self-organizing teams
(Varela 1984; Nonaka 1994). Autonomy is important in knowledge creation processes, since it
allows employees to frame a problem and then proceed to its resolution. An additional condition
examined in chapter five concerns that of creative chaos (Nonaka 1988a; 1994; Senge 1990b;
Leonard 1998) that stimulates interactions through the creation of a sense of crisis. Furthermore,
another chapter theme deals with the realization of information redundancy (Dretske 1981;
Nonaka 1990; 1994; Baumard 1999; Von Krogh and Kameny 2002) within the organization. In
addition, the chapter focuses on the condition of requisite variety (Ashby 1957; Beer 1985;
Kogut and Zander 1992; Nonaka and Takeuchi 1995), which achieves coherence and
organizational adaptation to environmental changes. Finally, it concludes with a description of

the existing equivocal vision that directs knowledge creation (Von Krogh et al. 2000a).

Having described in chapters four and five both the case organization and the general
organizational conditions for knowledge creation, chapter six narrates the story of maintenance
service work at the MD. Descriptions enriched with context-specific information also
accompany the narration of episodes of the everyday maintenance working life, while emphasis

is given to the roles of middle and lower management maintenance employees.

Thus, the chapter deals with the acquisition of maintenance skills, with the transfer of
information and with information collection both from within or outside the MD. Moreover, this
theme is also concerned with the deliberate or spontaneous interactions that facilitate these
processes. The theme describes the skill acquisition process for various maintenance
hierarchical levels, while it also provides characteristic examples of information collection, such
as the everyday personnel meetings and the role and contribution of the union. In doing so,
chapter six surfaces face-to-face interactions and links them with care (Von Krogh 1998) and
trust (Newell et al. 2002) relationships, and with the concept of improvisation (Ciborra 1997,
1999a; 1999b; Weick 1998; Moorman and Miner 1998). Then, the chapter explains how
maintenance personnel use acquired skills and know-how in order to formulate hypotheses
about equipment faults and to build preventive and reactive maintenance repair concepts. The
chapter then focuses on the planning and scheduling process of maintenance works through the
story of the maintenance Job Plan. Finally, the chapter ends with a description of the execution

of maintenance repairs, which often require experimentation and simulation. The narration
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explains that the multi-actor job execution routine has two fundamentally different branches, a
preventive and a reactive maintenance branch, which are usually combined with relevant

subcultures.

Chapter seven makes an attempt to make sense of the empirical data based on the theoretical
framework that combines Nonaka’s Unified Model of Dynamic Knowledge Creation with the
knowledge activism framework for the delineation of important roles for knowledge creation
(Von Krogh et al. 1997). The analysis of the maintenance works, which points out
interrelationships between the knowledge creation process, its context and its associated
knowledge assets, contributes not only explanations, insights and specific conclusions about the
knowledge creation process and its management, but also ideas for extending conceptual

developments and insights into the theoretical framework.

The interpretation commences with a group of themes that focus on the conditions that vitalize,
energize and give quality to the knowledge creation process and to its context and bind
participants in it. Then, the chapter proceeds with an analysis of the four stages of the SECI
process as these are identified in the natural flow of maintenance works. Hence, initially the
skill acquisition process and the situations that allow personnel to gather contextual and other
information are analyzed through the prism of the socialization process that enables the transfer
and accumulation of tacit knowledge and the collection of internal and external information.
Analysis then shifts to the fault identification process as the externalization stage of knowledge
creation in which maintenance personnel explicate their tacit knowledge for equipment repairs.
The planning and scheduling function of the maintenance organization corresponds to the
combination stage of knowledge creation, since it involves the acquisition, integration and
processing of explicit knowledge for the synthesis and the dissemination of complex knowledge
sets. The execution of maintenance works is seen as the final stage of the knowledge creation
process in which personnel create and acquire new knowledge on technical issues and on the
management and organization of maintenance works, that is on the organizational capacity for
action. Concurrently to the analysis of the stages of the SECI process emphasis is given to the
influence of the process context, and to the knowledge assets involved. The analysis of the
knowledge creation process indicates its context-specific nature and points out the coexistence
of different modes of this process. Their differences often depend on how and who participates
in the process and reflect that the context of the knowledge creation process acts simultaneously

as a platform for the sharing, integration, and utilization knowledge.

Chapter eight concludes with an overview of the thesis and a detailed presentation of the

research contribution. The chapter along with the core contribution that has to do with the
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provision of a process view of knowledge creation argues that the research has also a multilevel
theoretical, practical and methodological contribution. It explains the limitations of the research
and the applicability of the findings to other organizational contexts. In conclusion, it considers

some future research directions.

1.5 Summary

Chapter One has attempted to provide an introduction to the research journey that follows. First,
it presented the general background, the initial motivation and the significance of the research.
Then, it explained the thesis aim and the investigative focus, which endeavours to make sense of
knowledge creation as a social process in a holistic manner. This objective was linked to two
research questions: (i) How knowledge creation processes interrelate with their social and
organizational context and their content, and (ii) how these interrelationships are influenced by
individual and group actions and interactions. Moreover, the chapter pointed out that the
research has a theoretical, a practical and a methodological contribution. It also presented an

overview of this investigation.
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A Research Framework

and Associated Literature

2.1 Introduction

The purpose of this chapter is dual, since it not only aims at presenting the research framework
for the pursuit of the research objective, but also at reviewing and critiquing relevant literature
from the fields of organizational studies, knowledge management and knowledge processes in
an attempt to map debates, issues and research gaps associated with the research framework in
particular, and more broadly with processes of knowledge creation. This is pursued by a number

of themes.

The first theme starts with the adopted definition of knowledge and a discussion on alternative
perspectives and typologies on knowledge. Furthermore, this commencing theme explains that
knowledge processes can be viewed from either a structural or processual perspective (Newell
et al. 2002). Hence, the second theme deals with frameworks that address processes of
knowledge creation and adopt a structuralist perspective (Spender 1996a, 1998; Blackler 1995;
Nonaka 1994). More specifically, we depict and describe Nonaka’s framework for its suitability
to provide a view of knowledge creation as a social process in comparison to the other
frameworks. A third theme explains the emergence of the Unified Model of Dynamic
Knowledge Creation (Nonaka et al. 2001a), which constitutes the most recent and integrated
version of Nonaka’s framework (Nonaka 1991; 1994; Nonaka and Takeuchi 1995) and
interrelates the development of the knowledge creation process with its context and its content.
Thus, having explained that this framework involves the elements of the knowledge creation
process that concern the research objective, the fourth theme presents how knowledge creation
unfolds through a series of knowledge conversions, namely the SECI process. The fifth theme,

which deals with the context for knowledge creation, presents the taxonomy of Ba that is used
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in this research. Maintaining the focus of attention on the context for knowledge creation, a
sixth theme explicates the interest of this thesis on the social context and on the contribution of
individual and group roles for its shaping, and introduces the knowledge activism framework
(Von Krogh et al. 1997) that is also used in this investigation. Theme seven points out briefly
the contribution of media and in particular of the role of information and communication
technologies in shaping the context for knowledge creation. Besides the importance of the
knowledge activist roles for the investigation of the knowledge creation context, my thesis is
also concerned with a number of organizational conditions that influence social interactions and
contribute to the building and energizing of the process context. These conditions, namely:
autonomy, creative chaos, information redundancy, requisite variety and care, trust and

commitment, are presented as an eighth theme.

Then, the investigation approaches the issue of the knowledge creation process content through
the concept of knowledge assets (Nonaka et al. 2001a). Thus, the ninth theme presents a
taxonomy for knowledge assets and explicates how these are of interest to the present research.
The tenth theme explains that the thesis is also concerned with the way in which participants in
the knowledge creation processes of the case organization develop and manage, both

consciously and unconsciously, these knowledge assets.

Theme eleven addresses the issue of an appropriate management style for the process of
knowledge creation and the issue of a suitable infrastructure for the support of this social
process. The last theme, theme twelve, deals with the role of the knowledge vision within the

knowledge creation process. The chapter concludes with a brief summary.

2.2 A definition of knowledge and a review of alternative perspectives on knowledge

A widely accepted definition of knowledge that is rooted in Plato’s philosophical system (Plato
1993a; 1993b), and is also adopted by this thesis, views knowledge as a “justified true belief’
(Polanyi 1962: 4). However, this definition has attracted various criticisms in relation to the
alleged qualities of knowledge, particularly in terms of the justification, the truthfulness and the
issue of belief (Machlup 1980; Dretske 1981; Gettier 2000; Bernecker and Dretske 2000). Some
contemporary philosophers argue that Plato defines knowledge as “perception (avtinym -
antilepse)” (Russell 1961). This perspective does not explain the nature of knowledge, but rather
focuses on the process through which it is acquired, since the translation of the word
“perception”, which means “instead of reception” (Mandala 1993) in the Greek language,
highlights the esoteric ability of an individual to understand.
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Besides the knowledge definition debate, a review of the literature reveals that knowledge is
dealt with in each of the social sciences. For example, frequently cognitive psychology makes a
distinction between the knowledge of facts, namely declarative knowledge (knowing what), and
procedural knowledge (knowing how), which is action-based knowledge (Anderson 1976; 1990;
1995). Economic perspectives on knowledge (Boisot 1995) focus on codification, abstraction
and diffusion as dimensions of knowledge, and accept the existence of negative notions of
knowledge, such as unwanted knowledge (Machlup 1980).

A great part of the literature concerning knowledge processes is influenced by the identification
of the tacit dimension of knowledge (Polamyi 1946; 1962; 1966), on which Nonaka (1991;
1994) built a tacit/explicit knowledge epistemology. Polanyi (1966: 4) argues that tacit
knowledge resides on a cognitive level within individuals, is relatively incommunicable and
relates to Ryle’s (1949) “know-how”. On the other hand, explicit knowledge is defined as
codified knowledge “transmittable in formal and systematic language” (Nonaka 1994: 16).

Both the tacit/explicit knowledge distinction and Polanyi’s definition of knowledge have been
questioned for their ability to “translate well to the organizational unit of analysis™ (Robertson
1999: 23), which is also the unit of analysis of the present research. Such an argument is
amplified by a common misinterpretation in management studies (Tsoukas 2003; Styhre 2004), -
which views tacit knowledge as knowledge-not-yet-articulated (Nonaka and Takeuchi 1995)
and as knowledge relatively incommunicable (Boisot 1995; Nahapiet and Ghosal 1998;
Scharmer 2000). However, it neglects the point that tacit knowledge can be articulated through
narratives, such as stories (Patriotta 2003; Tsoukas 1998; Orr 1990) and mentoring (Swap et al.
2001), while since tacit knowledge involves both cognitive (beliefs, mental models etc.) and
technical elements (personal skills) (Nonaka 1994; Nonaka and Konno 1998) its creation is not
as difficult as its integration with other already existing types of knowledge (Leidner 1998).

Furthermore, and besides the distinction between tacit and explicit knowledge, the distinction of
knowledge between the individual and the social or collective levels appears to be important in
the literature that deals with knowledge processes (Nonaka 1991;-1994; Nonaka and Takeuchi
1995; Blackler 1993; 1995; Spender 1996a; 1996b; Walsh 1995; Lam 2000), since it triggers the
debate about the nature of organizational knowledge, and whether individuals and organizations
are both entities that learn (Huber 1991; Spender 1996b; Baumard 1999; Tsoukas and
Viadimirou 2001).
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The above-mentioned knowledge taxonomies and their incorporated assumptions, which
amongst others accept the contextual, situational, pluralistic, mediated and contested character
of knowledge (Blackler 1993), reveal that knowledge may be viewed from several perspectives.
Hence, according to Alavi and Leidner (2001) knowledge can be viewed as a state of mind?, as
an object’, as a process®, as a condition of having access to information’, or as a capability®.
Furthermore, another more systematic clustering of knowledge perspectives (V enzin et al. 1998)
recognizes the importance of the knowledge location’, of the knowledge development pro'c;esss,

and of the object of this development’.

However, when the review of the literature comes to knowledge creation processes and the
associated frameworks, the adoption of a distinction between a structural and a process
perspective on knowledge (Newell et al. 2002) appears suitable for the delineation of their
differences. Thus, the structural perspective, which is similar to the formistic knowledge
paradigm (Tsoukas 1994) and to a functionalist perspective (Burrell and Morgan 1979; Schultze
1998; Venters 2002), perceives knowledge as a discrete, objective, static, largely cognitive
entity and adopts the tacit/explicit distinction of knowledge (Newell et al. 2002). Despite
criticisms, the structuralist perspective is useful when seeking to understand how and under
what conditions different kinds of knowledge are involved, created and applied in knowledge
creation (Robertson 1999), appropriate for the investigative focus of my research. The
fundamental assumptions of this perspective underlie Nonaka’s work (Nonaka 1991; 1994;
Nonaka and Takeuchi 1995), which is based on Polanyi’s assertion: “Once [knowledge] is
discovered, it is held to be true” (Polanyi’s 1966: 6) and accepts that individuals through the
Jjustification of personal beliefs in given contexts create and possess objective, time- and space-

specific knowledge of the world.

2 Accepts that individual knowing occurs through the development of understanding gained through experience or study.

3 Focuses mainly on knowledge manipulation and storage (Penrose 1959; Nelson and Winter 1977; Winter 1988).

* Deals with the application of expertise and it can focus both on knowing and acting.

3 Organizational knowledge must be organized to facilitate access to and retrieval of content (Machlup 1980)

§ Suggests concentration on building core competencies, understanding the strategic advantage of know-how, and creating
intellectual capital (Prahalad and Hamel 1990; Stalk et al. 1992; Teece.2000). .

4 Emphasizes the result of the knowledge developmer\lt process. Embodied (Zuboff 1988; Blackler 1995; Nonaka and Takeuchi
1995; Collins 1993) and encoded (Zuboff 1988; Blackler 1995; Collins 1993) knowledge belongs to this category.

8 Focuses on knowledge flows and on knowledge creation, sharing, and distribution processes. Encultured, embedded (Brown and
Duguid 1991; Badaracco 1991; Collins 1993) and embrained (Blackler 1995; Collins 1993) knowledge belongs to this category.

s Emphasizes where knowledge can be found, how it develops and how it is mediated. Procedural (Zander and Kogut 1995; Bohn
1994; Ryle 1949) and event knowledge belong to this category.
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In contrast to Nonaka’s viewpoint, other authors argue that knowledge is dynamic since it
cannot be abstracted from its discovery and application (Spender 1996a). This approach shifts
the focus of knowledge from the quality of truth to the context of its application and recognizes
that the process of knowing is as important as knowledge itself, something that is
acknowledged, amongst others, by Polanyi (1962; 1966) with the introduction of the term tacit
knowinglQ which overcomes the “conceptual flexibility” of the term tacit knowledge (Whitley
2000). Hence, such a perspective that focuses on the process (Newell et al. 2002) follows an
“epistemology of practice” in contrast to the structuralist perspectivell, which follows an
“epistemology of possess” (Cook and Brown 1999: 381). Figure 2.1 summarizes the

characteristics ofthe structural and the processual perspectives on knowledge.

Figure 2.1 Structural vs. Processual Perspective on Knowledge

Structural Perspective Processual Perspective

Knowledge is a discrete cognitive entity possessed by Knowledge is rooted in practice, action and social
people and organizations relationships
Knowledge is dynamic - the process ofknowing is as

Knowledge is objective and static .
important as knowledge

Knowledge exists at the individual and the collective Knowledge exists through the interplay between the
level individual and the collective level

Different types of knowledge dominate particular Organizations will be characterized by different types
types of organizations ofknowledge and practices ofknowing

Knowledge is created via specific social processes Knowing occurs via social processes

Adapted from Newell et al. (2002: 8)

2.3 A framework for understanding processes of knowledge creation

Since the early 1990s a number of frameworks have been developed that adopt mainly a
structuralist perspective on knowledge (Newell et al. 2002). Thus, Nonaka, Spender and
Blackler have all developed frameworks, which attempt to (Robertson 1999): (i) explain the
knowledge creation process and the way in which knowledge is used within an organization
(Nonaka 1994; Spender 1996a, 1998), and (ii) map shifts over time in organizing and dominant
forms of organizational knowledge at the macro level (Blackler 1995). This chapter does not

attempt a detailed review of the fundamental assumptions and other principles of Spender’s

10 Tacit knowing is “the active shaping ofexperience performed in the pursuit o f knowledge” (Polanyi 1966: 6).

11 This perspective has also similarities with the knowledge category models, which categorize knowledge into discrete elements,
and with intellectual capital models, which point out the importance of knowledge as an asset, according to the three-fold
classification of knowledge management models proposed by McAdam and McCreedy (1999a; 1999b). Intellectual capital and
knowledge categorization models (McAdam and McCreedy 1999a; 1999b) broadly fit within the functionalist perspective on

knowledge (Schultze 1998), which accepts that knowledge is objective.
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(1996a, 1998) and Blackler’s (1995) frameworks, but chooses rather to focus attention on
Nonaka’s framework'?, due to its central role as the primary theory that guides both data
collection and interpretation within the present investigation. However, this section deals,
amongst other things, with the reasons that favoured the selection of Nonaka’s framework in

contrast to the other two.

Despite criticisms about its limited practical value (Garvin 1993; Boisot 1998), Nonaka’s
framework can be seen as a collection of managerial heuristics, which give some practical value
to it, based on a philosophical background provided by Polanyi and aim at describing
knowledge creation processes. An early version of the framework appeared in the early 1990s
(Nonaka 1991) and integrated together, and for the first time, elements of the author’s previous
work (Nonaka 1988a; 1988b; 1990; Nonaka and Yamanouchi 1989; Nonaka and Johansson
1985) on knowledge creation. A more mature version of the framework appeared in mid-1990s
(Nonaka 1994; Nonaka et al. 1994; Nonaka and Takeuchi 1995) that gave it a more concrete
theoretical hypostasis by providing an organized system of principles. However, the framework
evolved again in order to facilitate the need for describing aspects of the structure that support
the process of knowledge creation. Thus, in 1998 Nonaka, building on the work of Nishida
(1921; 1970) and Shimizu (1995), adopted the concept of Ba (Nonaka and Konno 1998), which
is the context for knowledge creation. More recently, the framework incorporated the concept of
knowledge assets from the market perspective on knowledge (Grover and Davenport 2001),
which views knowledge as an asset (Boisot 1995; 1998) and defined them as the inputs, outputs
and moderators in knowledge creation processes (Nonaka et al. 2000b; Nonaka et al. 2001a).

While Nonaka’s framework on knowledge creation adopts Polanyi’s (1962) definition of
knowledge, it also adopts the tacit/explicit epistemology of knowledge from, e.g. Li and Gao
(2003), and a constructionist perspective on the nature of reality (Berger and Luckmann 1966;
Gergen 1999). Individuals acting in an organizational context (Robertson et al. 2003) are the
primary sources of knowledge creation (Nonaka 1994; Nonaka and Toyama 2002). The
framework assumes that social knowledge does exist, and that it is created in the same way as
individual knowledge (Robertson 1999) and crystallized as part of the organizational knowledge
network (Hansen 2002). Thus, organizational knowledge creation involves the development of a
new content or the replacement of the existing content within the organization's tacit and

explicit knowledge through social and collaborative processes as well as through an individual's

12 Reference to Nonaka and his framework throughout the present thesis concerns the Dynamic Theory of Organizational
Knowledge Creation as this is described in a number of articles and books (Nonaka 1991; 1994; Nonaka et al. 1994; Nonaka and
Takeuchi 1995) and its most recent extensions that form the Unified Model of Dynamic Knowledge Creation (Nonaka et al. 2001a).
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cognitive processes (Alavi and Leidner 2001). However, organizational knowledge that has the
same meaning to everyone cannot exist, since an individual’s cognition provides interpretations

different from another’s (Robertson 1999).

In contrast to Nonaka, Spender (1998) highlights an important distinction between individual
and social knowledge, while he acknowledges that the existent forms of social knowledge are
created and understood by individuals within the organization and interact dialectically with
individual types of knowledge to create new knowledge at both the individual and the

organizational level> (Newell et al. 2002).

Following others who criticized orgmizétion theory for just “observing” knowledge creation
processes (Ekstedt et al. 1999), Nonaka rejects the information-processing paradigm. Thus, in
contrast to organization theory, Nonaka’s framework views organizational knowledge creation
as a continual conversion between the tacit and explicit dimensions of knowledge and as a
growing spiral flow, as knowledge moves from the individual towards the group and the
organizational levels. This assumption, which underlies the existence of a reciprocal hierarchy
amongst data, information and knowledge according to which knowledge builds on information
that is extracted from data (Liebenau and Backhouse 1990; Boisot 1998) and vice versa (Tuomi
1999), views information from a semantic perspective (Shannon and Weaver 1949; Nonaka
1994, Nonaka et al. 1994, Nonaka et al 2001a)"*. Hence, according to this perspective, as
information communicates/flows individuals interpret it and assign meanings, according to their
beliefs and this identifies knowledge. However, the differences between knowledge and
information are not limited only to the fact that the first is about beliefs and meaning (Dretske
1981), but also to the fact that it is validated and justified through its application in action within
a specific context (Machlup 1980). Moreover, knowledge is also situated and relational (Nonaka
and Takeuchi 1995; Hayek 1945; 1989; Robertson et al. 2003) and dynamic (Lanzara and
Patriotta 2001), as it is created in social interactions among individuals and organizations
(Nonaka 1994; Nahapiet and Ghoshal 1998; Chua 2002).

The ontological dimension of the knowledge creation process suggests that individual

knowledge that is created moves through the group and the organizational levels with the

13 Spender (1996a) argues that data and meaning are two different kinds of organizational knowledge, which coupled with a
definition of tacit knowledge as knowledge not yet been abstracted from practice, identify four different types of organizational
knowledge (Spender 1994): (i) individual/explicit (conscious), (i) individual/implicit (automatic), (iii) social/explicit (objectified),
(iv) social/implicit (collective).

1 Galliers & Newell (2003), after Checkland, see information as being derived from data by individuals applying their existing
knowledge.
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contribution of “communities of interaction”, which develop it and amplify it, both formally and
informally (Nonaka 1994). The ontological dimension, along with the tacit/explicit knowledge
distinction, which is considered as the epistemological dimension of Nonaka’s framework, form
an “epistemologically-based knowledge spiral model” (Lessem 1998) that identifies four

different patterns of interaction between tacit and explicit knowledge.

Nonaka identifies four knowledge creation modes, namely socialization, externalization,
internalization, and combination, which correspond to the four different patterns of interaction
between tacit and explicit knowledge. The four knowledge creation modes are interdependent
and intertwined. The socialization mode refers to the conversion of tacit knowledge to new tacit
knowledge through social interactions and shared experiences among individuals.
Externalization refers to the conversion of tacit knowledge into new explicit knowledge through
the expression and translation of tacit knowledge into forms so that others can understand it.
The combination mode, which is similar to information processing, refers to the process of
converging explicit knowledge into more complex and systematic explicit knowledge by
merging, categorizing, reclassifying, and synthesizing existing explicit knowledge. Finally,
internalization is the process of embodying explicit knowledge into tacit knowledge and has
some similarities with the notions of training and learning-by-doing. Organizational knowledge
creation, as distinct from individual knowledge creation, takes place when all four modes of
knowledge creation, which are also called the SECI process, are organizationally managed to

form a continual cycle.

The organizational knowledge-creation process ideally involves five main steps, which
incorporate the time dimension into the theory. These phases are: (i) the sharing of tacit
knowledge, (ii) the creation of concepts, (iii) the justification of concepts, (iv) the building of an
archetype, and (v) the distribution or the “cross-levelling” of knowledge (Nonaka and Takeuchi
1995; Von Krogh et al. 2000a).

The organizational knowledge creation process starts with relating the theoretical constructs and
models created by individuals to a corporate organizational setting (Nonaka 1994). In this
setting individual knowledge is enlarged, amplified and justified. “Hands-on™ experience is the
most significant way for the accumulation of individual tacit knowledge (Nonaka 1994). The
quality of that tacit knowledge is influenced by two important factors, the variety of an
individual’s experience, which is a necessary but not sufficient factor to raise the quality of tacit
knowledge, and “knowledge of experience”, the essence of which is the embodiment of
knowledge through a deep personal commitment into bodily experience (Nonaka 1994).

However, these factors are counterbalanced by a further approach to knowledge creation that
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raises the quality of explicit knowledge and is called knowledge of rationality. Individual
knowledge is enlarged through this interaction between experience and rationality, and
crystallized into a unique perspective, based on individual belief and value systems and with a
process similar to what Schoen (1983) calls “reflection-in-action”. This knowledge becomes a

source of varied interpretations of shared experience with others (Nonaka 1994).

The articulation and amplification of an individuals® knowledge through social interaction and
mainly face-to-face dialogues signifies the initiation of the knowledge creation process
(Bjorkeng et al. 2004). This step is critical since the sharing of tacit knowledge in the form of
feelings, emotions, insights and mental models requires mutual trust (Nonaka 1994). In
addition, individuals can also perform demonstrations that enhance personal skills. During this
stage, in which knowledge conversion is dominated by externalization, knowledge creation can
be facilitated by the construction of a “field” or a self-organizing team, which could
accommodate imaginative thinking and add flexibility (Nonaka and Takeuchi 1995). Such
teams also build mutual trust among members and help the conceptualization of the shared
implicit perspective through continuous dialogue among members. Then, based on an
organization’s ability to share tacit knowledge, a concept is created. The concept may be a new
product, a manufacturing process description, or as in the maintenance organization of the
present research the specifications for a repair. Initially the concept is in the form of a shared
tacit mental model, which is verbalised into words and phrases, and at a later stage, crystallized
into some concrete and explicit form. The central mode of knowledge conversion during
crystallization is internalization, since the individuals test the reality and applicability of the
concept. The concept creation and crystallization process is a dynamic and social process, which
is facilitated by the existence of redundant information, occurs at a collective level (Nonaka

1994) and reflects the negotiated nature of knowledge through dialogues.

The third stage of the knowledge creation process requires the justification of the newly created
concept by determining whether it is “truly” worthwhile for the organization (Nonaka and
Takeuchi 1995). Justification determines the “quality” of the created knowledge and involves
criteria or “standards”, which could be abstract and not necessarily objective and factual, for
Jjudging truthfulness (Nonaka and Takeuchi 1995; Giroux and Taylor 2002).

In the fourth phase, the justified concept is converted into an archetype, which is something
tangible or concrete, and it is built by combining newly created explicit knowledge with existing
explicit knowledge. This phase is similar to the combination process. However, the building of
archetypes is a complex process, requiring the dynamic cooperation of various groups and

individuals, and attention to detail. Finally, once the archetype is built, it moves to a different
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ontological level, meaning that knowledge is spread both intra-organizationally and inter-

organizationally.

The cross-levelling of knowledge can trigger a new cycle of knowledge creation. During this
phase, the created concept is integrated into the organizational knowledge base, which
comprises a whole network of organizational knowledge. Autonomous individuals can also
facilitate the transferring of created knowledge elsewhere and apply it across different levels
and boundaries (Nonaka 1994).

At this point, it should be pointed out the fact that neither Spender’s framework (1996b), as the
author himself admits, nor Blackler’s" (Blackler 1995; Blackler et al. 1998), can explain how
various types of knowledge interact and thus how an organization favours knowledge creation
and application processes, similarly to Nonaka’s framework. Therefore, they do not facilitate
the investigative focus of this thesis, which does seek to explain such processes. The rather
limited practical use of Blackler’s (1995) framework lies in the fact that it could associate the
public and bureaucratic (Weber 1947) case organization, with dominant types of knowledge
and, in doing so, it could increase - and only indirectly - understanding of the ways this
knowledge could be managed. Hence, according to this framework, Petrochem (a typical
technology intensive organization with hierarchical division of labour and control) puts
emphasis on knowledge embedded in technologies, rules and procedures, while its maintenance
division focuses on the embodiment of competencies by its key members. For Blackler (1995),
the case organization is a combination of a knowledge-routinized and an expert-dependent
organization. However, both Blackler’s and Spender’s frameworks cannot be used as analytical
tools for the delineation of the development of the knowledge creation process and its
interrelation with its context and its content, and this favours Nonaka’s framework for the

investigation of such processes.

2.4 The unified model of dynamic knowledge creation

The Unified Model of Dynamic Knowledge Creation (Nonaka et al. 2001a) constitutes the most
recent and integrated version of Nonaka’s framework on knowledge creation. This model

explains that organizational knowledge is created through social processes of knowledge

5 Blackler (1995), extending Collin (1993), suggested that different types of knowledge exist at either the individual or the
collective level. His framework suggests an approach that instead of regarding knowledge as something people have, argues that
knowing is something that people do.
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conversions'® between tacit and explicit knowledge and incorporates all the fundamental
assumptions of the dynamic theory of knowledge creation (Nonaka 1994). It also addresses the
issues of the process context and the content, with the concept of Ba (Nonaka and Konno 1998),
and the concept of knowledge assets (Nonaka et al. 2000b; Nonaka et al. 2001a), in a similar
way to Walsham (1993), who addresses the issues of the context and the content in
organizational change processes, and to Thompson and Walsham (2004), who address the issue

of context in knowledge processes.

According to the Unified Model of Dynamic Knowledge Creation new knowledge is created
with the interrelation and the emerging or deliberate management of its three constituent
elements (Nonaka et al 2001a; 2001b; 2000): the SECI process, Ba (which provides the shared
context for knowledge creation), and knowledge assets (which are the inputs, outputs and
moderators of the knowledge-creating process). Nonaka’s Model occupies a central role in the
present thesis not only as a guide for the collection of data, but also as the conceptual lens for
their interpretation, due to its in-depth reference to the elements of my investigative focus.
Therefore, in order to identify issues and debates, and to delineate their role in my thesis, the
next section will examine in greater detail the frameworks’ three constituent elements, focusing

also on their management and on the role of individuals within knowledge creation processes.

2.5 The SECI process

2.5.1 Socialization

The commencement of the knowledge creation process is signified by the socialization stage of
knowledge conversion, which requires the sharing of experiences and thereby the creation of
tacit knowledge, in the form of technical skills or knowledge structures that enable the
formation of accurate explanations, the coordination of actions and the adaptation of behaviour
(Cannon-Bowers et al. 1993) - shared mental models in other words. Despite the relative
difficulties in its formalization due to its situated nature, the acquisition of tacit knowledge is
achieved when people project themselves into the reality and thinking process of another
individual. Thus, the building of such shared experience requires spending time together or
living in the same environment (Nonaka and Takeuchi 1995). Moreover, socialization not only
brings new employees into an organization’s culture, but also continues throughout their career

(Ivancevich and Matteson 1999).

16 Adopted from Anderson’s (1983) work in cognitive psychology
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The present investigation examines the socialization stage of knowledge creation process within
the maintenance case organization by looking at aspects of its traditional apprenticeship, where
apprentices learn the tacit knowledge needed in their craft through observation, imitation and
practice (Nonaka et al 1998b), as in the case of Matsushita (Nonaka and Takeuchi 1995). Hence,
in the case organization, employees acquire maintenance skills. Moreover, the investigation is
interested in informal social meetings both inside and outside the workplace, as in the case of
Honda’s “brainstorming camps” (Nonaka and Takeuchi 1995), where tacit knowledge such as
worldviews, mental models and mutual trust can be created and shared. Furthermore, the
investigation seeks examples of socialization that extend beyond organizational boundaries and
demonstrate the exchange and transfer of tacit knowledge embedded in customers or suppliers
(Van de Ven 1976; Nonaka et al. 2001b; Grant and Baden-Fuller 2000), since such intra-firm
interactions often comprise an exploitation and symbiosis element that allows coevolutionary
knowledge creation (Nishiguchi 2001). All these examples of socialization, which concern the
transferring and the accumulation of tacit knowledge and the collection of intra- and extra- firm
social information (Nonaka et al. 1994; Nonaka et al. 2001b), facilitate the pattern-matching
mode of analysis of collected data (see Chapter Three).

Additional theoretical support to this investigation of socialization that achieves a minor degree
of theoretical triangulation (Denzin 1978) is also attempted with the use of a model that
describes this social process within organizations. Despite the existence of various models
describing socialization in organizations (Wanous et al. 1984), there is a general consensus that
these can be included in Feldman’s (1976; 1981) three-stage model. Hence, according to this
model, the first socialization stage, anticipatory socialization, involves all those activities the
individual undertakes or undergoes prior to entering an organization, such as recruitment
programmes. The second stage, accommodation socialization, starts with an individual entering
into an organization, when (s)he establishes new interpersonal relationships with both co-
workers and supervisors, learns the tasks to be performed, clarifies their role in the organization,
participates in various formal and informal groups, and initiates self-reflection on the demands
of the job and role (Ivancevich and Matteson 1999). Effective accommodation socialization can
be enhanced with the communication of a vision, training, performance evaluation, and the
assignment of demanding supervisors and challenging tasks, which often achieve team
conformity (Ivancevich and Matteson 1999). The third stage, which is called role management
and moves further than the requirements of an individual to adjust to demands and expectations
of the immediate work group, introduces the employee to a broader set of issues and problems,
promoting requisite variety (Ashby 1957), and can be achieved with mentoring and role

modelling (Ivancevich and Matteson 1999). Thus, this thesis uses, in addition, Feldman’s (1976;
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1981) model for assisting the delineation of the socialization stage of knowledge creation within

the maintenance case organization.
2.5.2 Externalization

The second stage of knowledge creation, namely externalization, is the process of articulating
tacit knowledge into explicit concepts. Explicated tacit knowledge, which often takes the form
of metaphors (Kendall and Kendall 1993), analogies, concepts, hypotheses, or models,
crystallizes and can be shared by others, and becomes the basis of new knowledge. This is so
because it creates new, explicit concepts (Nonaka and Takeuchi 1995). For this process,
networking among individuals and dispersed communities is more important than relying on IT
networks (Swan et al. 1999).

Externalization, which is typically seen in concept creation, is triggered by dialogue and
collective reflection. Hence, conversation management is an important knowledge enabler, since
not only does it influence the sharing of tacit knowledge during externalization, but also every
phase of the knowledge creation process (Von Krogh and Roos 1995; Von Krogh et al 2000a).
Dialogue and reflection allow the successful conversion of tacit knowledge into explicit
knowledge by setting in operation a metaphor/analogy communication mechanism (Bateson
1979; Nonaka 1994), which recognizes contradictions through the use of metaphor (Hirschheim
and Newman 1991) and resolves them through analogy. Metaphor is a way of perceiving or
intuitively understanding one thing by imaging another thing symbolically and creates novel
interpretations of experience (Donellon et al. 1986). Analogy allows the functional operation of
new concepts or systems to be explored by reference to things that are already understood
(Nonaka 1994).

Live metaphors (Tsoukas 1991), such as Honda’s “man-maximum, machine-minimum”
(Nonaka and Takeuchi 1995), are helpful in conceptual development and in particular during
new product development, in combination with structured methods and information and
communication technologies (ICT) (Scarbrough and Corbett 1992; Ciborra and Patriotta 1996;
Doyle 1999). However, examples of new product development do not link externalization to
broader knowledge creation processes, while only few academics (Lessem and Palsule 1999)
realize the interrelation of externalization with knowledge creation and encourage further

investigation.
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The professional maintenance organization in the present research is a knowledge intensive firm
involved in creative problem framing and solving activities'” (Newell at al. 2002; Gray and
Chan 2000; Dougherty 2004; Kim and King 2004). This organization converts tacit knowledge
into explicit knowledge for the creation of concepts about maintenance repairs that consist of
knowledge about the identified equipment fault, and the required repair techniques, tools, spare
parts etc. The development process of these maintenance repair concepts is another concern of

this thesis.

Moreover, quality control circles are also externalization examples that concern the present
investigation, since they allow employees to improve their skills or processes by articulating the
tacit knowledge accumulated on the shop floor, often in the form of feedback after the
completion of a maintenance task (Nonaka and Takeuchi 1995; Kess and Haapasalo 2002).

2.5.3 Combination

Combination is the process of converting explicit knowledge, such as developed concepts, into
more complex and systematic sets of explicit knowledge or the process of systemizing concepts
into a knowledge system (Nonaka 1991). This stage of knowledge conversion involves the
acquisition of explicit knowledge and then, according to the case, its further processing into new
explicit khowledge, its synthesis and integration to already existing explicit knowledge and its
dissemination (Nonaka et al. 1994). Explicit knowledge is collected from both inside and
outside the organization through media, such as documents, meetings, telephone conversations
or computerized communication networks, and then it is combined, edited or processed to form
new knowledge. Reconfiguration of existing information through sorting, adding, combining,
and categorizing of explicit knowledge can also lead to new explicit knowledge (Nonaka and
Takeuchi 1995). The new explicit knowledge is then disseminated among the members of the
organization. The use of computerized communication networks and large-scale databases can
facilitate the various steps of combination (Nonaka et al. 1998a; Nonaka et al. 1998b; Nonaka et
al. 2000c; Nobeoka and Baba 2001).

The present thesis examines combination through the process for the creation of maintenance
job plans and reports, which require the collection of information from various sources and its

synthesis. Furthermore, another characteristic aspect of combination within the case

17 problem solving refers to the application of technical and scientific knowledge. Problem setting requires the figuring out of the
relevant “things’ of the situation and defining ‘the decisions to be made, the ends to be achieved, and the means which may be
chosen’ (Schoen, 1983: 40).
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organization concerns the creation of systemic, explicit knowledge through the “breakdown of
concepts” (Nonaka et al. 1994). In my case the concept breakdown process does not involve the
breakdown of a corporate vision into product concepts (Nonaka and Takeuchi 1995), but
concerns the breakdown of the created maintenance repair concept for the synthesis of a more

complex and detailed maintenance repair schedule.

Besides the consideration of the combination process as an integral part of the unified model of
dynamic knowledge creation, a similar process is also important for the creation of new
intellectual capital (Nahapiet and Ghoshal 1998). However, the intellectual capital perspective
accepts that the combination process is much broader than Nonaka’s combination of explicit
knowledge, since the combination of social capital develops both tacit and explicit social
knowledge. Moreover, this perspective explains that prerequisites for the combination process
that creates new intellectual capital are the existence of the opportunity for combination, the
expectancy of the involved parties that the combination process will create value, their

motivation to proceed with this process, and of course their combination capability.
2.5.4 Internalization

The embodiment of explicit knowledge into tacit knowledge, namely internalization, is the
fourth stage of the SECI process. Through internalization, the created explicit knowledge is
shared throughout an organization and converted into tacit knowledge by individuals in the form
of shared mental models or technical know-how (Nonaka et al. 2001a). The accumulation of
tacit knowledge at the individual level can then set off a new spiral of knowledge creation, when
it is shared with others through socialization. Internalization is also closely related to “learning
by doing” (Nonaka et al. 2001a; Akbar 2003), despite criticisms that this assumes an
unproblematic process of absorbing the existing knowledge and neglects the nature of the
learner, of the world, and of their relations unexplored (Lave and Wegner 1991; Newell 1999).
However, this requires the fostering of a climate for simulation and experimentation that

tolerates possible failures (Leonard 1998).

The present thesis attempts to explain internalization by providing examples of increasing
personal expertise through action and practice, through the acquisition of real world knowledge
(Nonaka et al. 1994) in other words. The actualization of maintenance repairs through action
and practice allow this internalization of explicit knowledge (Nonaka 1994; Nonaka and
Takeuchi 1995), since thereby employees enrich their tacit knowledge base.
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Moreover, experimentation and simulation, the acquisition of virtual world knowledge (Nonaka
et al. 1994; Nonaka and Takeuchi 1995), as examples of internalization are another concern of
this thesis. Naturally occurring or forced experimentation in maintenance repairs could facilitate
reflection and help trainees to understand both the organization and, themselves, while it creates
requisite variety (Ashby 1957) and triggers innovation (Leonard 1998). This could be achieved
through grand or modest experiments, which often have an improvisational character (Leonard
1998) or even through training programmes. New technologies, such as computer simulations,
benefit experimentation, since they allow the realization of the trial-error cycle with reduced

costs (Thomke 2001).

Appendix One, using an adaptation of Nonaka et al. (1994), illustrates in summary form the

stages of the SECI process in the Maintenance Division.
2.6 Ba, the platform for knowledge creation: a definition and a taxonomy

The adoption by Nonaka’s framework of the principle that knowledge is context-specific and
that it cannot be understood apart from it being situated in cognition and action (Suchman 1987)
contributed to one of the most recent extensions of this framework with the introduction of the
concept of Ba (Nishida 1921; 1970; Shimizu 1995; Nonaka and Konno 1998). Ba offers the
physical, virtual and/or mental context for the creation, sharing and exploitation of knowledge
(Nonaka et al. 2001b).

One basic characteristic of Ba is the harbouring of meaning within a time/space nexus
comprised of social, cultural and historical contexts that provide the basis for individuals to
interpret information to become knowledge (Nonaka and Konno 1998: 41). While the present
thesis recognizes the importance of such contexts within the case organization and provides in
many instances rich information about them, it is primarily concerned with a second
characteristic of Ba, which is the importance of interactions. Ba promotes the sharing,
recreation, and amplification of an individual’s knowledge through interactions with others or
between individuals and their environments. These interactions shape the social context of the
knowledge creation process. Moreover, a common language facilitates these interactions,
commits participants in Ba through their actions and interactions and shapes their worldviews
(Nonaka 1994; Naito 2001; Bechky 2003). The generation and regeneration of Ba provides the
energy, quality and place for knowledge creation, but this is also a two-way process, since the
knowledge creation process itself creates Ba, in this case, a boundary of new interaction and
interpretation (Nonaka et al. 2001b). This view about the interrelated role of Ba with the

knowledge creation process is in contrast to the literature, which sees knowledge as residing
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within the individual (Grant 1996), whereas the role of the organization is to apply this

knowledge rather than to create new knowledge.

The concept of Ba has some fundamental differences with the concept of Information-Space
(Boisot 1995), which despite its intention to explain knowledge creation and diffusion, belongs
to the market approach on knowledge management (Grover and Davenport 2001). Thus,
Boisot’s framework views the Information-Space as a conceptual tool for the description of
social learning process by means of which new knowledge and information can enter the
system. In contrast, the concept of Ba enables the interpretation of information flows creating
new organizational knowledge that resides within and between individuals. This process

incorporates social learning.

Furthermore, the concept of Ba can sometimes be identified, despite opposing arguments
(Nonaka et al. 2001a), with the concept of communities of practice'® (Lave and Wegner 1991;
Wegner 1998; Wegner et al. 2002; Brown and Duguid 1991) given the existence of a feeling of
commitment, the importance of interactions (Wegner et al. 2002) and changes both at the
individual and macro level, occasioned by with the building of competencies (Leonard-Barton
1992) and the creation of new knowledge (Breu and Hemingway 2002). However, a community
of practice emphasizes on the learning of knowledge embedded in the community, while Ba is a
place for knowledge creation. Furthermore, Ba has a “here and now” quality (Nonaka et al.
2001a) that actively relates individuals, in contrast to communities of practice, in which
identity-giving memberships are formed by the task, culture and history and create
discontinuities between participants and non-participants (Wegner 1998).

Figure 2.2 Types of Ba within Knowledge Creation
Originating Ba Dialoguing Ba Systemizing Ba Exercising Ba

Stage of

Knowledge Socialization Externalization Combination Internalization

Creation

Type of Individual Collective Collectiv Individual

Interaction ¢ Vi

Involved Face-to-face Face-to-fz Virtual i

Media ace-to-face irtu: Virtual

Characteristics | - Interactions promote | - Mental models and | Information - Embodiment of
the sharing and the skills are shared, technology offers a explicit knowledge
transferring of articulated and virtual collaborative | by continuous self-
experiences, feelings, | converted into environment for its refinement and

8 . . .
18 Members of a community of practice become informally bound by the value that they find in leaming together, whilst they
accumulate knowledge (Wegner et al. 2002: 7).
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Figure 2.2 Types of Ba within Knowledge Creation
Originating Ba Dialoguing Ba Systemizing Ba Exercising Ba

emotions and mental common terms, and creation. active participation
models, and the then articulated as similarly to a
conversion oftacit concepts through community of
knowledge dialogues. practice (Lave and
- Individuals - Triggers self- Wegner 1991)
sympathize or reflection - Requires the
empathize with others  _ Synthesizes the sharing oftime and
- Requires a transcendence and space
knowledge vision and reflection through
an enabling thought
organizational culture

Construction Not always Consciously Consciously Not always
consciously consciously

Based on Nonaka and Konno (1998)

Figure 2.2 is an adaptation of a taxonomy proposed by Nonaka and Konno (1998) that identifies
four types of Ba corresponding, by no means exclusively, to the four modes of knowledge
creation. These types of Ba, which are: (i) Originating Ba, (ii) Interacting (Dialoguing) Ba, (iii)
Cyber (Systemizing) Ba, and (iv) Exercising Ba, are defined by two dimensions. The first
dimension is the type of interaction, that is, whether the interaction takes place individually or
collectively. The second dimension is the media used in such interactions, that is, whether the
interaction is through face-to-face contact or virtual media. While Figure 2.2 summarizes the
basic characteristics of each type of Ba, this investigation focuses primarily on the interactions
dimension of Ba by identifying key roles within the knowledge creation process of the case

organization. This is explained in the following section.

The creation of organizational knowledge is facilitated by the conscious or unconscious
building, maintenance and utilization of the four types of Ba (Reinmoeller and Chong 2002).
Thus, for example, within our case organization, the building of a team through the selection of
individuals of various trades and with the right mix of specific technical knowledge and
capabilities is a case of consciously constructed dialoguing Ba that influences the formation and

development ofideas about repairs (Sen 2004; McAdam 2004).

2.7 Baand the importance of knowledge creating roles

Individual and collective interactions constitute one of the dimensions of Ba, and the present
research aspires to explain how knowledge creation interrelates with its context, Ba in other
words. Thus, the adoption of an appropriate framework, though which such interactions will be

associated to the knowledge creation process, is of vital importance for the realization of the
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research objective. However, due to the nature and the complexity of both group and individual
interactions, this thesis makes the assumption that there is value in attempting to understand
these interactions through a framework that explicates roles, or characteristic actions and
interactions', in knowledge processes. The need for the use of such a framework is amplified,
since the Unified Model of Dynamic Knowledge Creation (Nonaka et al. 2001a), which
occupies the central role by which collected data are interpreted, is of itself unable to explain
how individuals generate tacit knowledge and how the obvious agency problems are resolved
(Spender 1996a), such as the contribution of individuals to the utilization of tacit and explicit
knowledge in social processes (Bennett 1998).

The role of individuals in knowledge processes is exemplified by middle managers who play
critical roles in the management of organizational knowledge, especially during change
management initiatives (Scarbrough and Burrell 1996). Thus, organizations often introduce
positions, such as knowledge coordinator and knowledge manager (Ichijo et al.1998; Bukowitz
and Williams 1999), Chief Knowledge Officer (Earl and Scott 1999), or knowledge strategist
(Ruggles 1998), with duties related to the management of knowledge creation, storage, retrieval,
and utilization. Amongst other things, these positions aim at dismantling organizational barriers,
aligning individual motivation with corporate goals, discovering new opportunities (Kluge et al.
2001), and focusing on the impact of knowledge in shaping the organization and its strategic
direction (Ruggles 1998).

However, the emphasis of Western approaches on processes of knowledge use and reuse is in
contrast to the Japanese approach, which focuses on knowledge creation (Lam 1997; Cohen
1998). This has had an influence on frameworks dealing with roles within knowledge processes.
Hence, a significant part of the literature focuses on roles dealing mainly with the administration
of explicit types of knowledge (Bukowitz and Williams 1999). The roles of the knowledge
editor, knowledge engineer, and knowledge broker, with responsibilities ranging from
knowledge repository management to coaching, are oriented towards knowledge use and reuse
(Ruggles 1998). Furthermore, Markus (2001) identifies three major roles in knowledge reuse
processes. The knowledge producer either records explicit knowledge or makes tacit knowledge
explicit. The knowledge intermediary is similar to, but broader than, the role of the knowledge
coordinator (Bukowitz and Williams 1999). Knowledge intermediaries prepare knowledge for
reuse and dissemination performing some functions similar to the combination mode of

knowledge creation. The knowledge consumer or knowledge reuser retrieves the knowledge

19 Definition of the term “role” according to The Concise Oxford Dictionary.
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content and applies it in some way, like in the internalization stage of knowledge creation

(Nonaka et al 2001a).

However, and despite the phenomenal correspondence between Markus’ (2001) roles and
Nonaka’s SECI process, Markus’ framework is not suitable for the exploration of individuals®
interactions in knowledge creation processes, due to its rather limited focus on controlling
processes of knowledge reuse. Furthermore, it silences the importance of moving across
boundaries, exposure to a variety of new ideas and issues and accumulation of tacit knowledge.
An appropriate framework, aligned to the needs of the present research, should recognize that
individuals are the driving force in social processes of knowledge creation, since their
knowledge, expertise and skills make them a valuable resource to an organization (Drucker
1993). Moreover, such a framework should be in position to address, not necessarily explicitly,
issues that influence the quality of interactions and consequently the quality of Ba. For example,
intention, autonomy and environmental fluctuations are three factors that energize interactions
by ensuring and moderating individual and group commitment within an organizational setting
(Nonaka 1991; 1994). Intention is concerned with how individuals form their approach to the
world and try to make sense of their environment, while autonomous action within an
organization increases the possibility of interactions to introduce unexpected opportunities.
Moreover, environmental fluctuations or discontinuities can generate new patterns of interaction

between individuals and their environment.

In contrast to those approaches that seek to control knowledge processes are perspectives that
tend to recognize the individuals’ role as the primary enablers of knowledge creation processes
and focus, amongst others, on the issues of experience transfer and accumulation and on the
shaping of an environment for the creation of tacit knowledge (Ichijo et al. 1998). Within this
perspective Von Krogh has proposed the knowledge activism framework® (Von Krogh et al.
1997; Von Krogh et al. 2000a). This framework does not view individuals as knowledge
producers, but considers them as the primary knowledge creation enablers and focuses on their
roles as energizers and coordinators of knowledge creation efforts. According to this
framework, these roles initiate, focus and reduce the time and cost needed for knowledge
creation, and also leverage knowledge creation initiatives throughout the corporation. The
suitability of Von Krogh’s framework for the identification and description of knowledge
enabling roles within the four different types of Ba lies also in its ability to address these roles

20 Reference to Von Krogh and his framework throughout the present thesis concerns the knowledge activism framework as this is
described in Von Krogh et al. (1997) and Von Krogh et al. (2000a).
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not only at the individual level, but also at the group level. Therefore, it can describe both

individual and collective interactions that formulate Ba.

Moreover, according to this framework, three interrelated roles enable knowledge creation: “the
catalyst of knowledge creation”, “the connector of knowledge creation initiatives” (knowledge
connector), and “the merchant of foresight”. The basic skills and other characteristics of these
roles are summarised in Figure 2.3. The knowledge creation catalyst mainly creates Ba and
triggers externalization, in a manner that can be likened to a chemical catalyst. The knowledge
connector role is similar to the role of information broker (Brown and Duguid 2000). This role
selects information provided by an informal (Wegner 1998; Buechel and Raub 2002) or a
formal (Badaracco 1991) web of connections, and ensures the articulation and transfer of
knowledge to the organization. The role of merchant of foresight provides direction to the
knowledge creation process. Somewhat in contrast to Von Krogh et al. (1997), however, the
present research views these three roles as independent and assumes that, within a knowledge
creation processes, they can be performed either by the same or by a different individual or
group. Von Krogh et al. (1997) are silent as to whether the three roles can be performed by

different people.

Figure 2.3 Skills and Other Characteristics ofthe Three Knowledge Activist Roles

Knowledge Catalyst

Motivational skills

Interpersonal skills

Intervention skills: Improves group
relationships. Facilitates the
sharing oftacit knowledge and

concept creation

Knowledge Connector

Historic understanding o fthe

company’s development

Narrative skills: Detects, formulates,
and tells stories of knowledge creation

- Cartographical and visual skills:
Uses, develops and maintains shared
maps ofcooperation2l (Von Krogh and
Roos 1992) and creates imagined
communities (Von Krogh etal. 1997),
facilitating the transferring oftacit
knowledge

- Partial equivalence to the role ofa
technologist chiefknowledge officer
(Earl and Scott 1999).

21 Dynamic tools that structuring discussion and engage in knowledge exchange

Merchant of Foresight
Ambassador for the company’s
knowledge vision.

- Skills in strategic tools and
analysis.

- Acts similarly to an
entrepreneur chiefknowledge
officer (Earl and Scott 1999).

Broad understanding o f the

company’s strategy process
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Figure 2.3 Skills and Other Characteristics ofthe Three Knowledge Activist Roles

Knowledge Catalyst Knowledge Connector Merchant of Foresight

- Analytical skills: Helps the group

to develop a charter oftheir tasks . . .
d bilities b Kine th Analytical skills: Draws connections
and responsibilities asking the NN L .
P ¥ & between knowledge-creation initiatives ~ Has motivational skills, sells
why, how, what, where, when and . .
b . Connects “solution owners” and the ideas and promotes the
who questions. fod
q “problem owners” (Von Krogh et al. knowledge vision

- Equivalent to the role 1997: March and Olsen 1976).

environmentalist chiefknowledge
officer (Earl and Scott 1999).

Broad social network inside and . . Unconventional thinking and
Broad social network within and . K .
outside the company allows . visionary skills facilitate concept
. . outside the company. Connects e
moving across boundaries and . . justification in front o fthe
) ) microcommunities22 o f knowledge. , .
exposing to experiences company's knowledge vision.

Operational understanding o f the
business, key products and markets
Creates spontaneous or deliberate
forms ofBa where participants
utilize and leverage personal

experience
Mixes tradition with creativity

Acquires responsibility, will,
intention and stamina to follow up
long-term commitments, needs and
wishes (Davenport and Beck 2001)
Based on Von Krogh et al. (2000a)

2.8 Ba, media and the role of ICT in knowledge creation

The media that are used in Ba interactions, that is, whether the interactions are through face-to-
face contact or through virtual media, such as books, memos or ICT, comprise the second
dimension of Ba (Nonaka and Konno 1998). The present research recognises the existence of
various genres of communication and media (Yates and Orlikowski 1992) as important
elements of the knowledge creation process, since, for example, they facilitate the creation of
actual, virtual of mental space for interaction, but it does not attempt a thorough investigation
into their role mainly due to the imposed length limit of this thesis. Notwithstanding, the
following paragraphs examine briefly the role of virtual media in the form of ICT mainly in

relation to the primary research framework, Nonaka’s framework, and the case organization.

ICT often contributes decisively to the success of knowledge management projects (Davenport
et al. 1998; Scarbrough at al. 1999) and to assisting knowledge creation, storage and retrieval,
transfer, and application processes (Davenport et al. 1996; Alavi and Leidner 1999; 2001).

Hence, ICT transfers internal knowledge (O’Dell and Grayson 1998), captures the process

22 Small core group with own identity similar to a community of practice (Wegner 1998)
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context with knowledge repositories (Earl 1994a; Davenport et al. 1998; Ruggles 1998),
supports collaboration with decision support tools and groupware (Grudin 1987; 1994; Bannon
1998; Ciborra and Patriotta 1996; Orlikowski 1995; 1996; Malhotra and Majchrzak 2004), maps
internal expertise sources and allows knowledge dissemination (Daniels 1994; Ruggles 1998;
Stenmark 2000), creates and manages knowledge assets (Boisot 1998), and facilitates the
learning of knowledge work (Spitler and Gallivan 1999).

However, the use and the role of ICT for knowledge processes also has limitations and cannot
deliver wonders (Boisot 1998; Malhotra 1998; Grudin 1988; Purvis et al. 2001) when, for
example, there is lack of a coherent knowledge management strategy (Earl 2001), when pre-
existing tacit knowledge prevents its collaborative nature (Orlikowski 1992), when existing
learning processes influence its implementation (Scarbrough 1998), and when intranets are used

for the reinforcement of existing functional boundaries (Newell et al. 2001).

The social constructionist perspective of the Unified Model of Dynamic Knowledge Creation
also shapes its view of ICT, which is considered as a social object, within knowledge creation.
Thus, individuals and groups shape both the design and adoption of ICT depending on their
interests and perspectives, with some obvious contextual limitations (Newell et al. 2002). The
adoption of the concept of Action-Reflection-Trigger (ART) systems points out that ICT could
facilitate the knowledge creation process mainly through the creation of various types of Ba
(Nonaka et al. 1998a). Using Davis and Nauman’s (1999) distinction of ICT for knowledge
work, ART systems could be divided into tools that enhance the productivity of individuals, and
into applications for coordination, communication, and the management of knowledge.
Appendix Two adapting Davis and Nauman’s (1999) table for the potential role of ICT to
knowledge work illustrates how ICT could contribute to the knowledge creation process of the

maintenance case organization.

More specifically, within the case organization, the Computerized Maintenance Management
System (CMMS) could promote the building of Ba by becoming the virtual collaborative
platform (Laudon and Laudon 1994; Ciborra 1996; Galliers and Baets 1998; McLeod 1998;
Kendal 1999) for externalizing, capturing, sharing and disseminating knowledge, and for
supporting knowledge work (Kelly 1997a; Lalib 1998; Pintelon 1999). The CMMS integrates a
wide range of associated business functions and modules, which makes it an example of a
synergetic solution between an ERP System and a Knowledge Management System (Huang et
al. 2001), while it performs its role by utilizing databases, computer tools and query facilities,
and by performing transactions (UNIDO 1994).
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2.9 Building, connecting and energizing Ba

The management of the knowledge creation process can be achieved through building,
connecting and energizing Ba. This can be built either intentionally, as with the creation of a
maintenance repair team, or spontaneously, when for example workers socialize (Nonaka and
Konno 1998). The intentional building of Ba, depending on the circumstances, requires the
provision of physical space, such as meeting rooms, virtual space, such as a computer network,
or mental space such as a vision, common goals and a careful selection of participants, which
can boost interactions. In contrast, the discovery and utilization of spontaneously formed Ba,
which changes or disappears very quickly, depends on management’s perception in recognizing
interactions (Nonaka et al. 2001a). Moreover, since Ba exists at many levels, which often
connect with each other to form a greater Ba that is known as Basho (Nonaka and Konno 1998:
4), interactions among themselves and among their participants, which are not predetermined,
should be recognized and facilitated (Nonaka and Konno 1998).

In addition, it is important that Ba is stimulated or energized in order to give energy and quality
to the SECI process. Such stimulation occurs through the conditions of autonomy, creative
chaos, information redundancy, requisite variety, and care, trust and commitment (Nonaka et al.
2001a). Without neglecting the importance of building and connecting Ba, the present thesis
seeks to explain the contribution of these conditions upon the knowledge creation process
through their influence on Ba interactions and consequently on individual and group roles. A

review of these “knowledge-enabling conditions” (Nonaka 1994) follows.
2.9.1 Autonomy

The issue of autonomy occupies a central place in the literature on knowledge work (Davenport
et al. 1996). For the knowledge creating organization, autonomy is important, since it motivates,
commits, and increases the chances, for both individuals and teams, of finding, accessing and
utilizing valuable and often unexpected knowledge (Nonaka 1994; Grant 1996a; 1996b).
Furthermore, autonomy promotes the creation of concepts and the cross-levelling of knowledge
(Nonaka and Takeuchi 1995), but this depends, amongst other factors, on both individual
commitment and on the dynamics of team-building and team operation (Badaracco 1991;
Sinclair 1992; Drucker 1993; Introna 1997; Newell et al. 2002).

A common way for the promotion of autonomy within organizations is the functioning of self-
organizing teams (Varela 1984; Nonaka 1994), which can also be depicted as “autopoetic
systems” (Von Krogh and Roos 1995). The present thesis views knowledge creation as “an
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interactive teamworking process — one which involves a diverse range of actors with different
backgrounds, cutting across organizational boundaries, and combining skills, artefacts,
knowledge and experiences in new ways” (Newell et al. 2002: 48). For this reason, and due to
the importance of the social processes of dialogue and interaction in groups in energizing Ba, it

focuses on the role of autonomous maintenance teams within the case organization.

An autonomous team, amongst other things, decentralizes decision-making (Nishiguchi and
Beaudet 2000), deals with the hurdles and cascades of information (Brown and Duguid 2000),
amplifies individual perspectives and transforms them into collective perspectives, draws upon
a larger pool of knowledge and perspectives, increases the acceptance and the commitment of
decisions, promotes socialization, and reduces time and cost (West et al. 1998; Ivancevich and
Matteson 1999; Newell et al 2002). However, in order to be capable of achieving its goals, the
team should have access to resources, should include a sufficient range of skills, and should be
empowered with decision-making authority (Mainz et al. 1990; Owens 1991; Daft 1995). Cross-

functional autonomous teams may also boost innovation processes (Nonaka et al. 2000a).

Autonomous teams, similar to communities of practice, can extend across the boundaries of
business units, but they should not be confused with them, since the latter are often
unrecognized and connected by a shared interest in contrast to autonomous teams, which are

mainly institutionalized and connected by interdependent tasks (Wegner et al. 2002).

The conformity of a team, group polarization and groupthink (Janis 1982; Newell et al. 2002)
are often issues associated with energizing the Ba of autonomous teams, since for example,
autonomous individuals and groups are more likely to achieve the desired level of conformity
because they set their own task boundaries. In addition, polarized groups can pursue more
ambitious goals, while the excessive conformity of groupthink minimizes the input of new ideas

by individuals.

Moreover, the distribution of power and responsibility and the existence of mechanisms of
control in autonomous teams are also important for their smooth functioning (Badaracco 1991;
Sinclair 1992; Introna 1997; Newell et al. 2002). Many of the problems associated with the
functioning of a self-organized team can be resolved with the existence of proper team
integration mechanisms. Newell et al. (2002), in extending Grandori and Soda’s (1995) work,
argue that important team integration mechanisms include access to communication channels,
coordination through agreed norms and incentive systems, the assignment of responsibilities

and authority to individuals, and the careful selection of team members.
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2.9.2 Creative chaos

The present research is also concerned with the causes of a sense of crisis in Ba interactions
within the knowledge creation process of the case maintenance organization and explains them
by using the concept of creative chaos. Creative chaos stimulates Ba interactions between the
organization and the external environment and widens the spectrum of options promoting
innovation, since it forces the organization to seek new points of view (Nonaka 1988a). Creative
chaos can also be stimulated by the deliberate proposal of challenging goals, by ambiguous
visions, or by market and technological discontinuities that cause an artificial crisis (Tushman
and Anderson 1986; Nonaka 1988a). Such crisis situations cause breakdowns of routines, habits
and cognitive frameworks, enable individuals to focus attention on framing and resolving
problems (Kim and King 2004) and provide opportunities for fundamental rethinking. The
questioning and re-evaluation of existing premises energises Ba interactions, influencing in
particular the creation of concepts, through a mechanism of enacted sensemaking (Weick 1988;
1993). Some name this as “order out of noise” or “order out of chaos” and argue that it
demonstrates self-organization (Von Foerster 1984; Peters 1987). However, leaders should be
able to read the situations for the introduction of creative chaos in the right place at the right
time, so that the organization does not fall into complete disorder (Nonaka et al. 2001a).

The concept of creative chaos has basic similarities with the notion of creative abrasion
(Leonard 1998), which explains that the energy generated by conflicts can be channelled into
creating rather than fragmenting. Creative abrasion can also be perceived as one form of
constructive confrontation among individuals purposefully oriented towards the synthesis of
their diverse perspectives that promotes the different framing and resolution of a problem
(Leonard 1998).

Furthermore, the concept of creative chaos is closely related to the concept of creative tension
(Fritz 1989; Senge 1990b), according to which the distance between a clear stated vision and the
current reality generates tension that can be resolved in two basic ways, either by raising current
reality toward the vision, or by lowering the vision toward current reality. When individuals and
teams learn to work with creative tension, they start using the generated energy to transform a
reality towards the vision. Without a vision there is neither creative tension nor creative chaos.
Leading through creative tension is different than problems solving, due to the fact that problem
solving is an attempt to get away from an unwanted aspect of the current reality. In the case
organization reactive maintenance is such a problem-solving example, where personnel attempt
to get away from an unwanted aspect of current reality. This is perhaps an indication that Ba

interactions in such situations are not stimulated by real creative chaos. In contrast to mere
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problem solving, the energy and the motivation for change in both creative tension and creative

chaos are intrinsic (Senge 1990b).
2.9.3 Redundancy of information

The condition of “information redundancy” refers to the intentional overlapping of information
about business activities, management responsibilities or the company as a whole that goes
beyond the immediate operational requirements of organizational members (Nonaka and
Takeuchi 1995). Information redundancy has a reassuring character for individuals, since it
affects their “preparedness to believe” (Dretske 1981: 116) and provides a background for
building and energizing Ba interactions in a twofold way (Nonaka et al 2001a).

First, information redundancy promotes the sharing of tacit knowledge across boundaries
opening a dialogue between inside and outside perspectives (Nonaka 1990; Wegner et al. 2002).
As a result, it is easier for individuals to grasp what fellow colleagues are trying to say, for
example, during investigations of maintenance problems. However, the sharing of redundant
information, often with the use of information systems, such as groupware applications (Ciborra
1996a), does not necessarily ensure the sharing of experiences and tacit knowledge (Baumard
1999). Trust is also necessary since it facilitates individuals offering advice and providing new
information from different perspectives (Nonaka 1990). The importance of information
redundancy becomes evident especially during organizational change programmes, when large
numbers of employees become redundant and gaps of know-how and skills are created (Von
Krogh and Kameny 2002).

Second, redundancy of information helps organizational members understand their role in the
team and in the organization and therefore achieves control through the direction of the
individual’s thinking and actions (Nonaka 1994). It also affects a team’s absorptive capacity,
which is the capacity to recognize the value of new, external information, absorb it, and apply it
productively (Cohen and Levinthal 1990). Moreover, redundant information strengthens inter-
organizational relationships, such as between an organization and its suppliers, thereby
energizing collective types of Ba, which require the dynamic cooperation of many different
groups (Nonaka and Takeuchi 1995; Avadikyan et al. 2001; Belussi and Pilotti 2002).

The dark side of redundant information is connected to its potential to increase the amount of
data to be processed, which can lead to information overload (Nonaka et al.2001a). As Burton-
Jones (1999: 219) expresses it: “Information is not the problem, understanding is. Society is
drowning in information, but still left thirsty for knowledge”. Another potential problem is the
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increased cost of knowledge creation, at least in the short run (Dretske 1981). Management
should read situations and deal with the possible downsides of information redundancy by
making clear where knowledge is located and stored (Nonaka 1994; O’Dell and Grayson 1998).

However, and despite its recognized importance at a theoretical level (Dretske 1991; Nonaka
1994; Wegner et al. 2002), the realization of the condition of information redundancy as an
enabler of knowledge creation requires empirical support (Baumard 1999). The present research
focuses on the role of information redundancy within the knowledge creation process by
looking at job rotation of employees in different positions and roles within the case
organization, since this tactic allows them to gain additional technical and managerial

knowledge and skills (Nonaka 1994).

2.9.4 Requisite variety

The condition of requisite variety regulates the equilibrium between “order and chaos” (Nonaka
et al. 2001a), since as the definition, based on Ashby (1957), states: “Only variety can absorb
variety” (Beer 1985: 30). Hence, requisite variety achieves organizational integration and
coherence and drives adaptation to environmental fluctuations and market changes through the
embracement of an organization’s internal diversity. It is considered important in collective Ba
interactions, especially during the building of the archetype in the knowledge creating process
(Nonaka and Takeuchi 1995). The potential of requisite variety to change organizational reality
connects it to the notion of creativity as an organizational aptitude (Vicari and Triolo 2000). The
different, flexible and quick combination of information, very often though experimentation
(Leonard 1998; Vicari and Triolo 1998) and computer simulations (Stacey 2001), and the
provision of equal access to information throughout the organization can enhance requisite
variety (Nonaka and Takeuchi 1995). Furthermore, it is also promoted through intra-firm
collaboration (Badaracco 1991; Patel and Pavitt 2000). From a theory of a firm perspective,
requisite variety can be enhanced by acquiring organizational combinative capabilities (Kogut
and Zander 1992; Koruna 2004).

For the shaping of the condition of requisite variety an organization not only has to generate
variety internally, but it also has to communicate this variety (Introna 1997). Lack of
appropriate communication contributes to the creation of information differentials, which
contribute to the shaping of power relationships, preventing interaction on equal terms, since
there is mostly one-way dependence, rather than interdependence (Sheppard and Sherman
1998). Furthermore, employees should know where information is located and how this
information and knowledge can be accessed (Nonaka 1994).
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However, and despite the recognition of the importance of the condition of requisite variety in
knowledge processes, little empirical work has been made in this regard. An exception is
Lessem (1998) and Lessem and Palsule (1999), which provided a concise case study about
knowledge creation at Surrey Police, from a managerial development perspective. The present
thesis attempts to cover this research gap by examining at least two ways for the realization of
requisite variety (Nonaka 1994; Lessem 1998; Lessem and Palsule 1999). First, the thesis
examines whether the case organization has a flat and flexible organizational structure, or
business layer, and whether the existent information network is capable of providing individuals
with fast and equal access to vital information (Peters 1987; Nonaka et al. 2001a; Hansen 2002).
A flat organizational structure can promote requisite variety by ensuring fast access to a broad
variety of information, since not only can it improve communication, but it can also increase
autonomy and therefore employees reach the information source without many restrictions.
Literature indicates that information technology has an enabling role for the creation of a flat
organization (Brown and Duguid 2000), while in practice flatter structures usually occur with
the removal of middle management levels (Newell et al. 2002), whose role is considered as

important for the knowledge creation process.

Second, the thesis examines whether requisite variety is realized through the provision of
opportunities for the different, flexible and quick combination of information, which can be
given through frequent changes in organizational structure, through frequent rotation of
personnel or even through technological discontinuities. Such practices, when coupled with the
communication of information, ensure that employees acquire interdisciplinary knowledge and
increase the possibilities that they will cope successfully with environmental or organizational
complexity. Additionally, empirical evidence supports that technological discontinuities can
enhance employee competencies and promote requisite variety (Tushman and Anderson 1986).
Such technological discontinuities provide opportunities for improvements not only in products

but also in organizational routines.

2.9.5 Care, trust and commitment

This thesis is also concerned with energizing Ba interactions through fostering care, trust and
commitment amongst organizational members (Nonaka 1994; Von Krogh 1998), which, among
other things, promote the knowledge sharing and the self-transcendence of the knowledge
creation process (Scharmer 2001). Care, trust and commitment, which are also considered as
intangible experiential knowledge assets, are seen as important conditions for the energizing of
interactions throughout the knowledge creation process (Nonaka 1994).
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Von Krogh (1998: 13) defines care as “serious attention, a feeling of concern and interest” and
argues that it gives rise to relationships of mutual trust, active empathy, access to help, lenience
in judgement, and courage for individual verbal expression or expression during action,
including experimentation or improvisation. Such relationships are present in the Styhre et al
(2002) study of a pharmaceutical company, which shows how care positively affected the
knowledge-intensive activity of product development. In contrast, low care relationships require
a demonstration of expertise and clear and legitimate expressions of explicit knowledge. The
application of means such as unconventional language, storytelling, analogies, or metaphors,
which are important for knowledge creation, is difficult in low care relationships. Care can be
fostered within an organization with the creation of an incentive system, mentoring and training
programmes, project debriefings, social events, and the expression of trust and openness as

corporate values (Von Krogh 1998).

The delineation of care relationships at the different stages of the knowledge creation process
within the case organization is attempted in this thesis with the use of a framework developed
by Von Krogh (1998). The characteristics of this framework, which associates knowledge
creation processes at the individual and the social level with high and low care organizational
relationships, are presented in Figure 2.4. The suitability ofthis framework is not only limited to
the fact that it is useful for interactions at both the individual and the collective levels, but also
extends to the fact that it describes in detail the knowledge creation process under the influence

ofhigh or low care, relationships allowing associations with different types of Ba.

Figure 2.4 Care in Knowledge Creation Processes

Low care organizational relationships

Knowledge .
Level . Process Characteristics
Creation

¢ Individual search for “maximum grip”

e Knowledge « No interest/attempt to share knowledge
Individual . o
Capturing » Limited feedback from others
« Isolation ofindividual
« “Experts” transacting their knowledge
Social Knowledge ¢ Minimizing risk ofconveying non-legitimate knowledge
ocia .
Transactions * Sharing based on expected returns

* Knowledge shared is the end result ofa “maximum grip” learning process

High care organizational relationships

Level Process Process Characteristics

* Knowledge created in a supportive environment
.. Knowledge ¢ Strong intent to share knowledge on the future
Individual .

Bestowing « Feedback and active help from others, creation ofa supportive environment

¢ Integration ofindividuals into the team
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Figure 2.4 Care in Knowledge Creation Processes

* “Equals” creating knowledge
* Questioning and changing the basis of legitimate knowledge

Knowledge * Sharing to help the team grow

Social . .
Indwelling + Attempts to “look with” not “look at” other team members

* Important for the sharing oftacit knowledge and for concept creation
¢« Commitment to the team is a fundamental quality
Adapted from Von Krogh (1998: 143)

Besides care, trust is also another important condition that energizes Ba, for which many
definitions have been proposed (Ring and Van de Ven 1992; Newell et al. 2002). However, a
generally acceptable definition is that trust means “the willingness ofa party to be vulnerable to
the actions of another party based on the expectation that the other will perform a particular
action important to the trustor, irrespective of the ability to monitor or control that other party”
(Mayer at al. 1995: 712). The existence of trust is often indicated though the existence of
cooperation, confidence and predictability, however these concepts should not be considered as

identical with it (Mayer at al. 1995).

Literature indicates the existence of various types oftrust (Shapiro et al. 1992; Ring and Van de
Ven 1994; Meyerson et al.1996; Jones and George 1998) and the existence of a number of
frameworks for the description of their development. For example, Mayer’s et al. (1995)
framework focuses mainly on trust at the individual level and this limits its application in

processes of knowledge creation, which often involve collective interactions.

Trust regulates how and why organizational knowledge develops (Huemer et al. 1998) and
creates coherent Ba by promoting cooperation and teamwork (Badaracco 1991; Ring and Van
de Ven 1994; McAllister 1995; Jones and George 1998). Low-trust groups face problems in
goal clarification, information exchange, commitment, distribution of power and authority and
the implementation of solutions (Zand 1972; Shapiro 1987; Brockner et al. 1997). Managers
with trustworthy behaviour appear to be important trust initiators (Whitener et al. 1998). Trust is
dynamic and may change according to the existing conditions (Rousseau et al. 1998) both in
cases of socialization interactions (McKnight et al. 1998) and in collective and virtual Ba
(Jarvenpaa and Leidner 1999). Furthermore, trust affects both internalization (Edmondson and

Moingeon 1999; Wegner et al. 2002) and improvisation (Ciborra 2002).
The present research uses the typology that categorizes trust into companion, competence and

commitment trust (Newell et al. 2002). The characteristics of each type of trust are shown in

Figure 2.5. This typology not only enables the identification of different types of trust at the
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different stages of the knowledge creation process, but it also helps describe their development
process. Thus, for example, companion trust is developed primarily during socialization.
Moreover, the selection of this particular typology enables the association of trust with both
individual and collective types of Ba. Furthermore, this typology is broader than pre-existing
frameworks on trust (Mayer et al. 1995), since it manages to integrate different and diverse
perspectives, and provides a connection with Von Krogh’s framework (Von Krogh 1998) on

care.

Figure 2.5 A Framework for Examining Trust in Knowledge Creation Processes

Companion Trust Competence Trust Commitment Trust

Perceptions ofthe

Judgments of goodwill, .
. i competencies of partners.
Based on personal friendships. . Contractual agreements
. Respect for the abilities ofthe
Moral foundation.

trustee.
Mutual honesty and Mutual benefit.
R openness. The truster feels that they can Others can be trusted to put in
Expectations . o
Lenience injudgements. rely on the trustee. the effort necessary to
Maintains social networks. complete the joint work.
Interpersonal exchange not
Process-based trust. necessary.
Formation Slow development Competence judgments are -
through socialization. often driven by contextual
cues. Develops swiftly.
More resilient than
Type of - .
trust Resilient Fragile competence trust - Less
rus . .
resilient than companion trust
If broken Causes the greatest rift Excludes future collaborations

Based on Newell et al. (2002)

Finally, adjacent to the roles of care and trust as energizers of Ba, comes the role of
commitment (Nonaka and Takeuchi 1995). Commitment is often defined as loyalty to a social
unit, where the social unit may be an organization, the subsystem of an organization, or even an
occupation (Price 1997). Commitment gives direction to organizational activities (Nonaka 1994;

Price 1997; Rasmussen 2004).

The present thesis endeavours to associate the knowledge creation process with why it is that
individuals commit to it. Literature demonstrates, amongst others, that the compatibility of
personal values with organizational values (Kalleberg et al. 1996), career development
prospects, job design and organization, and the provision of financial incentives (Blau et al.
1993; May et al. 2002) are some of the most common factors that influence commitment. All
the above-mentioned factors shape intention, which in its turn stimulates commitment. The role

of intention as a factor that generates commitment in knowledge creation processes is important
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since it enables individuals to judge the value of information or knowledge perceived or created
(Nonaka 1994). Furthermore, the role of middle management is important in the fostering of
commitment in each stage of knowledge creation (Naito 2001).

2.10 Knowledge assets: definitions and related literature

Nonaka’s framework attracted early criticisms for being grounded in the academic discipline
and consequently for failing to make managerial use of the concept of knowledge (Boisot 1998),
for providing a framework with no applicability in action, similar to quality tools (Garvin 1993),
and for using engineering terminology (Lessem and Palsule 1999). In addition, the framework
treats the influence of power relationships (Foucault 1980; Scarbrough and Corbett 1992;
Introna 1997; Larsen 1997) to knowledge creation only implicitly. The issue of the framework
applicability has been overcome with the adoption of the concept of knowledge assets, which
appears in market-oriented perspectives on knowledge management (Grover and Davenport
2001). Skyrme (2001) argues that knowledge assets can be used in management since they

allow measurements.

From a market perspective (Grover and Davenport 2001), knowledge has started to be viewed
as an asset in its own right and not only as an enhancement of other kinds of assets. Thus,
knowledge assets, or intellectual assets, are economic assets in their own right. Knowledge
assets are defined as “anything valued without physical dimensions that is embedded in people
or derived from processes, systems and the culture associated with an organization” (Bukowitz
and Williams 1999: 2). Other definitions focus on the usability of knowledge assets explaining
that these are stocks of knowledge that allow the organization and the provision of services for
an unspecified period of time (Boisot 1998; Teece 1998). Knowledge assets are intangible and
different from physical assets in several aspects, since they can be used by many parties, they
are depreciated rapidly, but they do not wear out, they are hard to calibrate, while they are often
limited by patents and trade secrets (Teece 2000).

Nonaka places knowledge assets at the base of knowledge creation processes, explaining that
they are the processes’ inputs, outputs and moderating factors (Nonaka et al. 2000b). Thus,
knowledge assets comprise the content of each knowledge creation process and the process
determines how they are built (Nonaka et al. 2000b). This property makes them indispensable
firm-specific resources that create value for the firm (Nonaka et al. 2000a). However, they are
often invisible, tacit and dynamic (Nonaka et al. 2000b) and this makes the capturing of their
value difficult (Nonaka et al. 2000a), similarly to the economic perspective (Teece 1998; 2000a; -
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Boisot 1998) where discrepancies between market and book value in many knowledge-intensive
companies are often perceived (Skyrme 2000). Nevertheless, knowledge assets can be
quantified and can define a firm’s boundary.

Since knowledge assets cannot always be readily bought or sold they shape a firm’s competitive
advantage (Teece 2001; Nonaka et al. 2000b). However, their creation and use conceals
complicated processes surrounding the integration of intangible and tangible assets, and the
transfer of intangible assets inside the firm (Teece 2001). Moreover, and despite the recognition
of the fact that depending on the firm strategy, different processes concerning knowledge assets,
such as knowledge creation or knowledge transfer may be favoured (Von Krogh et al. 2000a),

the actual transfer or creation process is somehow missing from the literature.

According to the Unified Model of Dynamic Knowledge Creation, there are four types of
knowledge assets corresponding to the four stages of the knowledge creation: experiential
knowledge assets, conceptual knowledge assets, systemic knowledge assets and routine
knowledge assets. Since the present research aspires to explain the interrelationships of the
knowledge creation process with its context and its content, an in-depth examination of these
knowledge assets is useful due to the fact that they define the content of this process within the
case organization. Hence, recognizing that on the one hand it is relatively difficult to monitor
and measure some types of knowledge assets (Skyrme 2000; Nonaka et al. 2000b; Teece 2001),
especially those closely associated to the tacit nature of knowledge (Nonaka et al. 2000b), and
on the other that it is not within the scope of this thesis to provide a detailed account of all
knowledge assets within the knowledge creation process, the following sections attempt,
amongst others, to delineate how the knowledge asset concept is used within this investigation.
However, such an approach requires an indicative selection of knowledge assets in relation to

their apparent importance to the case organization.

2.10.1 Experiential knowledge assets

Experiential knowledge assets consist of the shared tacit knowledge that is built through shared
hands-on experience amongst the members of an organization, and between the organization
and its customers, suppliers and affiliated firms (Nonaka et al. 2000a; Nonaka et al. 2001a).
Their tacit nature not only makes efforts to capture, measure, evaluate or trade difficult, but also
makes them firm specific, difficult to imitate resources that can lead to a competitive advantage.

Hence, organizations need to build their own knowledge assets through their own experiences.
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The experiential knowledge assets of skills and know-how that are acquired and accumulated by
individuals through experiences at work are of particular importance to the present research,
since the knowledge-routinized and an expert-dependent case organization (Blackler 1995)
depends on them for the performance of the tasks at hand. Hence, the research attempts to
explain not only how these are acquired by maintenance personnel, but also how they are used

in the various stages of the knowledge creation process.

Skills define the competence of individuals (Zander and Kogut 1995). They can be learnt
through apprenticeship and experience, since they cannot easily be explained in words. Skills
can only be demonstrated (Drucker 1993). “Skilful performance is achieved by the observance

of a set of rules which are not known as such to the person following them” (Polanyi 1962: 49).

The process of building the experiential knowledge asset of skill follows a common pattern
from rule-guided “knowing that” to experience-based “know-how™ and normally involves five
stages” (Dreyfus and Dreyfus 1986). Individuals at the first stage, namely the novice stage, can
only participate at the socialization stage of knowledge creation by accumulating knowledge.
Individuals need to reach the advanced beginner’s stage of competence in order to involve
themselves actively in the other stages of the knowledge creation process. This presupposes that
they have accumulated considerable experience in coping with real situations and they are able
to make use of the metaphor/analogy mechanism (Dreyfus and Dreyfus 1986). As skill
acquisition moves to the later stages, individuals acquire an experienced perspective and
decision-making becomes more intuitive and less analytical (Dreyfus and Dreyfus 1986). In
addition, individuals become increasingly involved in the situation (Dreyfus and Dreyfus 1986),
since they have acquired difficult to duplicate firm-specific skills (Leonard 1998).

The skill acquisition process is influenced both by the existence of a personal vision and the
communication of a common organizational vision (Senge 1990b). In addition, skill acquisition
requires the testing of an individual’s mental models (Senge 1990b). Individuals that integrate
diverse knowledge sets and have the ability to see the world from many different perspectives
can test their mental models by taking an opposing view to so-called solutions to problems, or
by resisting the development of signature skills (Leonard 1998), by resisting the creation of a
tunnel vision (Dreyfus and Dreyfus 1986), and by maintaining their creativity.

In addition, the experiential knowledge asset of know-how is linked to the skill acquisition

process. Thus, know-how is the ability of an individual or a team to perform a certain kind of

> These stages are: the novice stage, the advanced beginner stage, the competent stage, the proficient stage, and the expert stage.
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activity or task smoothly and efficiently (Machlup 1980) and requires the accumulation of
practical skill or expertise. It must also be learnt and acquired (Kogut and Zander 1992), while
practice is required for its maintenance (Dreyfus and Dreyfus 1986).

Besides the knowledge assets of skill and know-how, the present thesis is also concerned with
the experiential knowledge asset of improvisation (Nonaka et al. 2000a; Nonaka et al. 2001a),
due to its importance in maintenance organizations particularly during the scheduling and the
execution of maintenance work, which are typical activities in the combination and

internalization stages.

The notion of improvisation®* arises in varied contexts, while many definitions have been
proposed for the term. Improvisation is the degree to which composition and execution
converge in time (Moorman and Miner 1998). It is also a situated action (Orlikowski 1996;
Ciborra 2002) usually executed by an individual, but it can also occur at a collective level
through conversation amongst individuals (Moorman and Miner 1998). Improvisational actions
require the individual to be in the mood to act (Ciborra 2002). Such actions involve the
reworking of precomposed material and designs in relation to unanticipated ideas conceived,
shaped, and transformed under the special conditions of performance, thereby adding unique
features to every creation (Weick 1998). A key characteristic of improvisation is that individuals
take different leads at different times, but this requires the creation of a nurturing environment
and the creation of a team able to cooperate and embrace the improvisers (Crossman 1998). In
addition, the literature reveals that improvisation often correlates with other features of action
that may or may not be present, such as bricolage? (Levi-Strauss 1967), intuition?® (Dreyfus and
Dreyfus 1986; Crossan and Sorrenti 1997; Ciborra 1997; 2002) and creativity’”’ (Moorman and
Miner 1998).

Furthermore, improvisation requires an interpretation of the environment through the expansion
of individual and organizational abilities to perceive opportunities and threats, which should be
reflected in the pattern of actions of the organization, namely its strategy (Crossman 1998). The
platform organization provides such an environment for improvisation (Ciborra 1996b; 1997).

Therefore, improvisation is also perceived as a specific kind of adaptation and it is often seen as

2 Improvisation can be seen from an organizational (Schon 1983; Preston 1991; Weick 1993; 1996; Crossan and Sorrenti 1997;
Ciborra 1999b), a musical (Chase 1988), a theatrical (Knapp 1989), a therapeutical (Gardner and Rogoff 1990), and an educational
perspective (Yinger 1986).

» Bricolage is defined as “making to do with the materials at hand” (Levi-Strauss 1967).

% Intuition means operating when choices are made without formal analysis or planned decision-making process.

z Creativity involves a degree of novelty or deviation from standard practice.
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a form of innovation, since it involves some kind of creation. Improvisation is an important
factor in knowledge creation, not only due to its focus on tacit knowledge (Weick 1993), but
also due to the fact that improvisational actions can serve as unplanned experiments generating
changes in an organization’s procedural and declarative memory (Moorman and Miner 1998;
Leonard 1998) and facilitating learning when it is coupled with reflection and assessment
(Moorman and Miner 1998). Furthermore, the experiential knowledge asset of improvisation

depends on the existence of the knowledge asset of individual skills (Crossman 1998).

In general, there is agreement about the existence of a spectrum of various types of
improvisation. For example, Weick (1998) uses the jazz metaphor to describe the existence of
four types of improvisation. Others differentiate between smart or competent improvisations
that contribute to individual and organizational effectiveness (Ciborra 1999b) and less smart
improvisations, the latter being connected to negative notions of knowledge, such as unwanted

knowledge (Machlup 1980).

The present research approaches improvisation within the case organization mainly by using
Moorman and Miner’s (1998) three levels of improvisation, since these are easily adapted to
common situations within maintenance organizations. Thus, the first level of improvisation
involves modest adjustments to a pre-existing piece or process. A similar level of improvisation
within the case organization is the rescheduling of repairs or the performance of minor
modifications to a piece of equipment during a repair. Moorman and Miner (1998: 703) use the
Jjazz metaphor to explain the second level of improvisation: “A second level of musical
improvisation involves stronger departures from the referent or underlying song. Organizational
examples of this level of improvisation include improvised new products that represent
variations on existing products or production processes”. Orlikowski (1996) presents a case in
which a series of first-level improvisations resulted in the substantial improvement of work
routines over a period of time, indicating that the above-mentioned levels of improvisation are
not in isolation or unique. The third level of improvisation is one in which “the improviser
discards clear links to the original referent and composes new patterns. [...] In organizations
subgroups may create a new product not only outside of, but actually inconsistent with, existing
firm strategy” (Moorman and Miner 1998: 703).

Finally, and besides skills, know-how and improvisation, other experiential knowledge assets
that concern the present thesis include care and trust, due to their importance in professional
service organizations (Newell et al. 2002; Von Krogh 1998; Carlsen et al. 2004). Both their role
and importance within the knowledge creation process and the frameworks that are used for

their examination in the present research have already been described in a previous section.
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2.10.2 Conceptual knowledge assets

Conceptual knowledge assets consist of explicit knowledge articulated through images, symbols
and language. They are based on the concepts held by members and customers of an
organization (Nonaka et al. 2000a) and are often thought of as information complexions that
represent generic concepts, such as objects, situations, events, actions, and sequences of actions
that are known tacitly by individuals (Boisot 1995). From a systems perspective (Checkland
1999: 169) a conceptual knowledge asset is seen as a model, an account of the activities
undertaken to enable the system to exist. In contrast to experiential knowledge assets, they have
tangible forms, hence they are easier to grasp, and since they have no particular habitat, they can

be easily articulated (Boisot 1995) and engineered.

Conceptual knowledge assets are created by the generation and articulation of ideas (Doyle
1999; Sen 2004), such as during the new product development process (Scarbrough and Corbett
1992; Doyle 1999; Fong 2003; Roth 2003). This creation process requires both stimulation and
focus (Scarbrough and Corbett 1992). Moreover, brand equity and concepts or designs, as
perceived by customers and organization members, are also conceptual knowledge assets
(Nonaka et al. 2001a). Since conceptual knowledge assets are created with the use of images,
symbols and language, not only the existence of a language known and accepted by all
participants, but also conversation and its content, its style and its management are important
(Von Krogh and Roos 1995; 1996; Von Krogh et al. 2000a). For example, Westley (1990)
highlights the decisive role of middle management in conversations about the development of
conceptual knowledge assets concerning the formulation of strategy. In addition, Von Krogh
and Roos (1995) distinguish between operational and strategic conversations within

organizations.

Furthermore, the creation of conceptual knowledge assets becomes more effective with the
encouragement of participation, the application of rules and the assignment of an appropriate
conversation etiquette, the “editing” of the conversation and the use of innovative language
(Von Krogh et al. 2000a). The literature demonstrates that the articulation of ideas and the
formulation of concepts occur either in an unstructured way, such as during a casual
conversation, or in a structured way, such as with the use of focus groups, mindmapping or
questionnaires (Butler 1996; Von Krogh et al. 2000a; Sen 2004). Usually, an individual’s ideas
are transformed into concepts with the inclusion of details regarding the product or service
form, its function, the need that will become satisfied, and the potential advantages (Slack et al.
1998). For example, the procedure through which the Customer Support Department of Zeta
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Corporation records software users’ problems (Orlikowski 1996) is a typical case of a structured
way for the creation of conceptual knowledge assets. In this case, the incident form, which
captures explicit language that describes the software problem, is the tangible conceptual

knowledge asset.

The present research explores conceptual knowledge assets using a similar example of
documents that contain the concepts about the maintenance repairs. In the case organization, the
externalization stage and the creation of a conceptual knowledge asset commence with the oral
or written request of a machine operator for maintenance work (Wireman 1990; Kelly 1997a;
1997b; Levitt 1997). Then, based on explicit knowledge of the machine fault, participants
discuss the course of action that needs to be taken for the repair. This is usually recorded on an
official document, the Maintenance Work Order Form or Work Order”® (WO) (Wireman 1990;
Kelly 1997a; 1997b; Levitt 1997). In this case the information system for the management and
control of the maintenance workload is the Maintenance Work Order System (MWOS). When
this workload system is viewed from a process perspective and maintenance work is seen as
knowledge work that both utilizes and creates knowledge (Davenport 1995; Davenport et al.
1996), this provides a structured way for the articulation of ideas and the formulation of
concepts for externalization (Butler 1996). The MWOS also establishes a communication
channel for interactions (Von Krogh et al. 2000a). A concern of this thesis is the manner in
which the Work Order form and the MWOS contribute to the creation of maintenance
knowledge.

2.10.3 Systemic knowledge assets

Systemic knowledge assets consist of systematized and packaged explicit knowledge, such as
explicitly stated technologies, product specifications, manuals, reports, licenses, contracts,
patents and documented and packaged information about customers and suppliers (Nonaka et al.
2000a; Klint and Verhoef 2002; Nakhla 2003), which makes them easily transferable. Systemic
knowledge assets can also be quantified relatively easily and therefore their flows can be
measured (Boisot 1998), in contrast to other less tangible types of knowledge assets (Miles et al.
1998; Sveiby 2000). Thus, since this kind of knowledge asset is the most “visible”, often the
focus is primarily on its storage, retrieval, access and management. Knowledge repositories and

databases often occupy a central role in their management.

28 . . . ..
The Work Order is a document, a tangible asset that captures and articulates the explicit knowledge of a maintenance repair via
written language.
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Databases are also considered as systemic knowledge assets synthesized by fragments of
explicit knowledge in a particular structure with explicit rules (Alavi and Leidner 1999; Blair
1984; Davenport et al. 1996; Zack 1999). Besides an examination of a database, similar to Zeta
Corporation’s ITSS call database described by Orlikowski (1996), which contains explicit
information about the approved and executed maintenance works (Wireman 1990; Kelly 1997a;
1997b; Levitt 1997), the present research focuses on the role of systemic knowledge assets
within the maintenance knowledge creation process using the example of the asset register
database, which contains information about the maintainable equipment of the organization.
Thus, the thesis examines how this database along with a number of other knowledge assets,
such as reports, contribute to the creation of an important systemic knowledge asset, the
maintenance job plan®, which consists of explicit maintenance and other technical knowledge
about the execution of the maintenance repair (Wireman 1990; Kelly 1997a; 1997b; Levitt
1997).

2.10.4 Routine knowledge assets

Routine knowledge assets consist of the tacit knowledge that is routinized and embedded in the
patterns of thinking, the practices and the actions of organizational members through continuous
exercises (Nonaka et al. 2001a; Nonaka et al. 2000a). The formation of routine knowledge is
also facilitated when members share a common background and history. Know-how,
organizational culture and organizational routines for carrying out the day-to-day business of the
organization are examples of such knowledge assets, which concern the present investigation.
For these knowledge assets, the literature demonstrates the existence of important empirical

research, but does not link them to broader processes of knowledge creation.

The notion of organizational routines has attracted much interest since the late 1960s (Cyert and
March 1967), as part of the evolutionary theory of the firm (Nelson and Winter 1982) and an
organizational capabilities perspective (Prahalad and Hamel 1990; Nelson 1991; Narduzzo et al
2000). Routines in organizations are the equivalent of individual skills and they are formed by a
tacit and collective type of knowledge (Nelson and Winter 1982; Matusik and Hill 1998).
However, they are different® from organizational processes (Cohen and Bacdayan 1994; Teece
et al. 2000). Organizational routines are necessary along with information flows (Davenport

1993) in order to set organizational processes in motion (Brown and Duguid 2000).

% The Job Plan describes the required course of action by pre-determining the maintenance job procedure.

3% Standard operating procedures are explicitly formulated, have a normative character and are also different from organizational
routines (Cohen and Bacdayan 1994).
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Cohen and Bacdayan (1994) define organizational routines’' as patterned sequences of learned
behaviour that involve multiple actors linked by relations of communication and/or authority,
and explain that the actors involved may have heterogeneous objectives, knowledge,
capabilities, level of competence, or even worldviews. Thus, organizational routines not only
achieve a certain degree of control (Cohen and Bacdayan 1994), but also mediate between
potentially conflicting interests (Nelson and Winter 1982; Grant and Baden-Fuller 2000) very
often through knowledge integration and recombination, and through experimentation.
However, in doing so, they are not likely to cause radical and fundamental organizational
innovation (Hedlung 1994; Huang and Newell 2003; Fong 2003). The present research focuses
mainly on preventive and reactive maintenance work, whose actors are mainly at the
management levels of the case organization. Moreover, the thesis is concerned with how
knowledge creation processes result in the reinforcement of these two fundamentally different

organizational routines.

Organizational routines constitute a fundamental part of the organizational memory, since they
are accumulated stocks of know-how (Nelson and Winter 1982) in the form of procedural
knowledge (Cohen and Bacdayan 1994). In addition, they are practical (Nonaka et al. 2001a)
and can be viewed as an organization’s capacity to act (Stehr 1992) or as a possibility for action
(Hargadon and Fanelli 2002). This capacity, which depends on local conditions and contexts,
may remain unused or dormant, and when used it is also difficult to determine the ways and the

circumstances in which it may find application (Stehr 1992).

Literature concerned with organizational routines highlights the issues of routine replicability
within the same organization and routine imitation from one context to another (Nelson and
Winter 1982), since the latter appears to be a factor in shaping differences amongst firms
(Nelson 1991) and concurrently a factor for “institutional isomorphism” (DiMaggio and Powell
1983). Szulanski (2000) points out the importance of mechanisms through which routines are
made common across a group of related organizations. Moreover, Levitt and March (1988)
argue that socialization, education, imitation, problem-solving, and personnel movements are

basic ways for the transmission and improvement of organizational routines.

However, and especially when organizational routines are applied in inappropriate situations or
contexts (Cohen and Bacdayan 1994; Von Krogh et al. 2000a), they can also become “core
rigidities” (Leonard-Barton 1992) and “defensive routines” (Argyris and Schoen 1996; Argyris

31 Nelson and Winter (1982) define organizational routines as a model of repetitive organizational and individual activity.
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1999), and can discourage employees to hide their insights and improvisations (Brown and

Duguid 2000).

Although organizational routines are considered an important unit of analysis in organization
studies (Levinthal 2000), their understanding is rather difficult, since their multi-actor nature
can obstruct observations. In addition, they are often interwoven with experiential learning and
influenced by history, and therefore they may preserve old and often out-dated technology
artefacts. They may also be partially inarticulate (Cohen and Bacdayan 1994).

Besides organizational routines, Nonaka’s framework views organizational culture as an
additional routine knowledge asset. In general, culture started to be appreciated as a knowledge
asset quite recently (Barney 1986; Boisot 1998). Schein (1983), adopting an integrative
perspective’> (Meyerson and Martin 1987; Martin 1992), which assumes that a culture is
characterized by consistency, organization-wide consensus, and clarity, defines organizational
culture as “the pattern of basic assumptions that the group has invented, discovered or
developed to cope with its problems of external adaptation and internal integration, and that
worked well enough to be considered valid, and therefore to be taught to new members as the
correct way to perceive, think and feel the relation to those problems” (Schein 1983: 14).
Culture is learned and is a collective phenomenon, which involves symbols, heroes, rituals, and
values (Pettigrew 1979; Hofstede 1991). All knowledge assets are first and foremost cultural
and only then technological (Boisot 1998) and this provides an explanation for the moderating
role of culture (Nonaka et al. 2001a) during the use or application of other knowledge assets,
which can even prevent organizational adaptations (Boisot 1998). Therefore, the creation and
transmission of cultural knowledge assets is integrated with technological practice and practical
knowledge (Boisot 1998). Other examples indicate that culture is often a barrier to knowledge
management processes (Hayduk 1998).

This thesis assumes that the case organization, which provides mainly professional maintenance
engineering services (Carlsen et al. 2004) has developed an engineering culture (Schein 1996),
the fundamental assumptions of which are presented in Figure 2.6. Moreover, the research
attempts to link the creation and reinforcement of this engineering culture to broader knowledge
creation processes by explaining how existing culture embeds, articulates and reinforces the

development of either a preventive or a reactive maintenance culture.

32 The differentiation perspective (Smircich 1983; Van Maanen 1991; Rosen 1991; Trice and Beyer 1992) accepts the existence of

subcultures. The fragmentation perspective (Weick 1990; Feldman 1991) views ambiguity as an inevitable and pervasive aspect of
contemporary life.
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Schein’s (1985) framework is an appropriate framework for the examination and interpretation
of this aspect of the role of cultural knowledge assets in processes of knowledge creation, since
it can provide insights into how newly created knowledge integrates with and transforms the
organizational routines. This framework examines a number of cultural dimensions, such as the
organization’s relationship to its environment, the existence of norms for behaviour within the
organization, the nature of human activities and relationships, time urgency and the level of
group diversity and homogeneity. Schein (1985) argues about the significance of culture
embedding, and culture articulation and reinforcement mechanisms in the shaping of
organizational culture. The existence of measures and controls, criteria for scarce resource
allocation, role modelling, teaching and coaching and criteria for promotions, rewards and status
are important culture embedding mechanisms. In addition, culture articulation and
reinforcement mechanisms emphasize aspects such as organization design and structure, the
existence of organization systems, procedures, rites and rituals, stories and myths, formal
statements of organizational philosophy and values and more tangible issues such as the design
of physical space. Several of the cultural dimensions and mechanisms proposed by Schein
(1985) are also present in Alvesson’s (1995) symbolic interpretative analysis of the

organizational culture within a knowledge intensive firm.

Figure 2.6 Assumptions of the Engineering Culture

* Proactive optimism that engineers they can and should master nature.

* Engineers are stimulated by puzzles and problems and prefer “people free” solutions.

* The ideal world is one ofelegant machines and processes working in perfect precision and harmony.
* Engineers overdesign for safety

» Engineers prefer linear, simple cause-and effect, quantitative thinking.

Adopted from Schein (1996: 14)

However, the use of Schein’s (1985) framework for the delineation of cultural mechanisms
within the knowledge creation process does not mean the adoption of its integrationist
perspective, since a symbolic interpretation of the suggested mechanisms can allow for a
cultural analysis illustrative of various perspectives, when for example, different subcultures are
present (Robertson 1999). This point is important since, as indicated previously within the case
organization the research identifies two fundamentally different subcultures, a preventive and a

reactive maintenance subculture.

Furthermore, Schein (1985) focuses on the role of the corporate founder and provides case
studies that describe both the successful and less successful conversions of explicit knowledge

in the form of formal policies (systemic knowledge assets) into the cultural knowledge assets.
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However, the use of Schein’s framework (1985) is not limited in this thesis to the role of the
founder or the leader for the shaping of cultural knowledge assets, but seeks to identify how
other important roles of individuals or groups, as described by the knowledge activism
framework (Von Krogh et al. 1997), use these culture embedding, articulation and

reinforcement mechanisms.

Finally, besides organizational cultures, national cultures may have an impact on knowledge
management processes (Hofstede 1991), and this may be of interest to the present research since
the case organization is based in Greece. The Greek national culture is characterized by high
uncertainty avoidance, whilst it appreciates collectivism and opportunities for earnings,

recognition, advancement and challenges (Hofstede 1991).

Summarizing, the selected by this thesis knowledge assets, which are created and utilized within
the case maintenance organization, and are shown in Figure 2.7, can facilitate an explanation
about the continuity of the knowledge creation process. Hence, at the beginning of the SECI
process, people within the case organization acquire maintenance skills and know-how, which at
the externalization stage are used for the creation of maintenance repair concepts. These repair
concepts are synthesized into more complicated sets of explicit knowledge, the Job Plans, which
describe in detail the maintenance job to be executed. At the last stage of the knowledge
creation process the actual performance of the maintenance job results in the development of

technical know-how and preventive and reactive maintenance routines and culture.

Figure 2.7 Four Categories of Knowledge Assets

Experiential Knowledge Assets Conceptual Knowledge Assets
Tacit knowledge shared through common experiences Explicit knowledge articulated though images,
« Skills and know-how ofindividuals symbols, and language
« Care, trust, commitment * Maintenance Repair Concepts

* Improvisation

Routine Knowledge Assets Systemic Knowledge Assets
Tacit knowledge routinized and embedded in actions Systemized and packaged explicit knowledge
and practices * Maintenance Job Plans
* Know-how in daily operations « Maintenance Databases
* Preventive and reactive maintenance routines + Maintenance Reports

* Preventive and reactive maintenance culture

Based on Nonaka et al. (2000a)

2.11 Developing and sharing knowledge assets
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The issue of the development and the management of knowledge assets occupies an important
role within the literature on knowledge processes (O’Dell and Grayson 1998; Teece 2001;
Nonaka et al. 2001a). The facilitation of this dynamic process should be a responsibility of top
management (Nonaka et al. 2001a) and requires not only the search and the assembly of
knowledge (Murray 2001), but also the consideration of various organizational and social
issues. Such issues include the existence of a knowledge vision and an innovative culture or,
especially in industrial contexts as in the case organization, the existence of cost and demand
logic, patents and compatibility standards, and of technological opportunities and political
influences (Teece 2001).

Proposed strategies for the management of knowledge assets suggest either the development of
difficult to imitate knowledge assets that are built in-house, mainly through knowledge creation
processes, or their internal and external transfer (Teece 2001; Un and Cuervo-Cazurra 2004).
Strategies for the in-house building of knowledge assets, which are a concern of the present
thesis, require the redefinition of the organization on the basis of the knowledge it owns, rather
than by using existing definitions such as technologies, products and markets (Nonaka et al.
2001a), which often tend to neglect the tacit nature of knowledge. Participants in the knowledge
creation process have to understand the knowledge assets that are available, and the kind of
knowledge they are lacking (Nonaka et al. 2001a). The mapping of existing knowledge assets
facilitates the building, maintenance and utilization of knowledge assets. However, since these
are dynamic, and new knowledge assets can be created from existing knowledge assets (Nonaka
et al. 2001a), communication and accessibility issues are equally important (O’Dell and
Grayson 1998) to the issue of knowledge assets ownership (Leadbeater 2001). Thus, for
example, it is often difficult for large organizations to know exactly what they know, while in
cases of internal transfer of routine knowledge assets in the form of best practices, the lack of a
relationship between the source of knowledge and the potential recipient prevents its effective
utilization (O’Dell and Grayson 1998). In such cases, the role of individuals is important since
they provide direction for the creation and utilization of required knowledge assets (Nonaka et
al. 2001a). In relation to the subject of this section, this thesis attempts to draw insights on how
participants from various management levels of the case organization contribute, consciously or
unconsciously, to the development and management of knowledge assets within the knowledge

creation process.

2.12 About the management of the knowledge creation process
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Having described the three elements that comprise the knowledge creation process, namely the
SECI process, Ba and knowledge assets, and their interrelationships, which are presented in
Figure 2.8, this section addresses two important aspects concerning the management of this
process. The first issue concerns an appropriate management style for a knowledge creating

organization, while the second relates to the infrastructure that supports knowledge creation

processes.
Figure. 2.8 Development of the Knowledge Creation Process According to Nonaka
Moderate
Build and Lead SECI
Energise Ba nowledge Asset!
Justify
Direct
Develop and Redefine KA
Synchronise

Define
Knowledge Vision

Adopted from Nonaka et al. (2000a: 23)

Similar to communities of practice, which are emergent, and therefore need detection and
support instead of “artificial” interventions (Brown and Duguid 1991), the knowledge creation
process cannot be managed in the traditional sense of “management”, which centres on
controlling information flows (Von Krogh et al. 2000a; Alvesson and Karreman 2001; Klint and
Verhoef2002) and is usually achieved through traditional top-down leadership. Rather, Nonaka
proposes a “middle-up-down” style of management (Nonaka 1988b; Nonaka 1994), arguing that
middle managers, who are at the intersection of the vertical and horizontal flows of information
in a company should, promote the active and dynamic creation of knowledge (Nonaka 1991;
Nonaka 1994). Ideally, in middle-up-down management, middle managers are the actual
knowledge producers, since they both create and participate in Ba, whilst they interact actively
with others. In addition, middle managers lead self-organizing teams who synthesize the tacit
knowledge ofboth frontline employees and top management. Despite the lack of overall control
of the organization in the middle-up-down management model (Nonaka 1994), a joint top and
middle management leadership could orient chaotic situations toward purposeful knowledge

creation (Hedlung 1994) through the provision ofa knowledge vision (Nonaka 1994).
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Having said this, the current research does not intend to examine middle-up-down management
within the case organization, since this adopts a more traditional a top-down style of
management. Rather, it intends to explain the role of the middle management within the existing
knowledge creation process. This is pursued by delineating how this employee group performs

the roles of knowledge activism (Von Krogh et al. 1997).

Academic research has showed that there is a link between the organizational structure and the
quality of created knowledge (Birkenshaw et al. 2002). Nonaka (1994) argues that middle-up-
management is more efficient with the support of an appropriate infrastructure, which is
provided by the “hypertext organization™, According to internal or external conditions such an
organization is able to switch between the acquisition, generation, exploitation and
accumulation of knowledge combining the efficiency and stability of a hierarchical bureaucratic
organization with the dynamism of the flat, cross-functional, task-force organization. The
hypertext organization comprises of three layers (bases), which find their equivalents to the
professional maintenance service organization in the case company. Thus, without arguing that
the case maintenance organization is necessarily a hypertext organization, its formal hierarchy is
equivalent to the business base of the hypertext organization, that is, the formal structure that
carries out routine operations. The project base that includes the knowledge creating teams is
equivalent to the maintenance teams from various departments of the case organization. These
collaborate in affecting equipment repairs. Finally, the knowledge base of the hypertext
organization that embraces existing tacit and explicit knowledge corresponds to maintenance
skills, know-how and other knowledge necessary for all maintenance works. The hypertext
organization has an ability to switch between these three layers (Nonaka 1994) and is ready to
take advantage of environmental opportunities by combining and recombining existing

schemes, arrangements and resources, similar to Ciborra’s (1996b) platform organization.

It is not only the hypertext organization, but also the theory of neo-industrial organizing
(Ekstedt et al. 1999), which deals with work between permanent and temporary organizations
and adopts an organizational behaviour approach, that suggests knowledge creation processes
move between a business and a project layer. According to the latter theory, the issues of how
temporary project-based organizations, like the maintenance project teams of the case

organization, utilize existing knowledge, and how newly generated knowledge becomes

33 . - . .
Lessem (1998) extending Nonaka’s work proposed the unification of middle-up-management with the concept of the hypertext
organization within the concept of global businessphere.
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internalized, require further empirical support (Ekstedt et al. 1999; Asheim 2002). The present
thesis is not explicitly concerned with these two issues only, since its objective is broader.
However, since the inquiry considers it prudent to include rich information about both the
business and the project layers of the case maintenance organization, due to their importance for
the knowledge creation processes, conclusions can be drawn in relation to the hypertext

organization and the theory of neo-industrial organizing (Ekstedt et al. 1999).

2.13 The role of the knowledge vision within knowledge creation processes

The continuous and dynamic creation of knowledge requires a knowledge vision to synchronize
and drive the entire organization, which should be provided by top management (Nonaka et al.
2001a; Nonaka and Toyama 2002). Such a “vision should define the “field” or “domain” that
gives corporate members a mental map of the world they live in and provides a general direction
as to what kind of knowledge they ought to seek and create” (Nonaka and Takeuchi 1995: 227).
Knowledge vision should form the basis of knowledge and business strategy (Zack 1999a) by
explicating the organizational intention or the purpose of the company’s existence (Garratt
2001a). A knowledge vision facilitates overcoming the frequent problem of reliance on
successful past experiences (Von Krogh et al. 2000a) and defines the value system that
evaluates, justifies and determines the quality of the knowledge that is created. In general, the
literature agrees that a vision comprises two components, one that concerns foresight about the
future of the organization and another one that refers to the present state (Peters 1987; Von
Krogh et al. 2000a). Some have argued that in practice, a company’s knowledge vision may take
the form of a mission statement, a set of corporate values, a document about management
philosophy, or a plan similar to a strategic outline (Von Krogh et al. 2000a), whilst others argue
that a vision should not be achievable in the short or medium term (Garratt 2001a; 2001b).

Furthermore, the knowledge vision not only specifies what knowledge organizational members
need to seek and create, but it also defines the criteria according to which new knowledge
should be assessed (Von Krogh et al. 2000a). A good knowledge vision should be committed to
a direction, generate new organizational knowledge, adopt a specific style enabling the self-
definition of the organization, focus on restructuring the current knowledge and task system,
communicate externally the organizational values, and contribute to the acquisition and
maintenance of competitiveness (Von Krogh et al. 2000a). The present empirical research
attempts to explain the quality of the knowledge vision that directs knowledge creation within

the case organization using such criteria as these.
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A commitment to a knowledge vision, which also requires consistent and frequent
communication, avoids employee fragmentation, since it forms the basis for interpreting both
everyday working life and the ofganimtional environment. However, the communicated vision
should be equivocal in that, while it should direct towards a future state, it should not dictate
how this situation could be achieved (Nonaka and Takeuchi 1995). This might not only foster
the creation of new knowledge, but it would also enable the generation of new ideas about the

application of existing or dormant knowledge (Von Krogh et al. 2000a; McAdam 2004).

2.14 Summary

The purpose of this chapter was not merely to present the framework that is used in the pursuit
of the research objectives, but also to show how it will explain the interrelations of knowledge
creation proceéses with their context and their content and the influence of individual and group
actions and interactions upon them. An attempt has also been made to position the research
framework within the wider academic literature by pointing out debates, issues of interest and

research gaps. This was attempted and covered in each section by pursuing a range of themes.

The chapter started with a presentation of the adopted definition of knowledge, a discussion on
alternative perspectives and typologies on knowledge, and the presentation of two perspectives
on knowledge, a structural and a processual one (Newell et al. 2002). Then, it was argued that
Nonaka’s framework can address the phenomenon of knowledge creation better than other
structuralist frameworks (Spender 1996a, 1998; Blackler 1995). The current research uses the
Unified Model of Dynamic Knowledge Creation, the most recent and integrated version of
Nonaka’s framework, which addresses not only how knowledge creation occurs, but also deals
with the context and the content of the process. The chapter continues with a presentation and a
critical discussion of the three constituting elements of the research framework starting with the
SECI process. The following sections explained how the context for knowledge creation
processes is approached in this investigation. So, after a presentation of a taxonomy of Ba, the
chapter describes how the thesis is concerned with the context’s shaping through individual and
group roles, which are interpreted through the knowledge activism framework (Von Krogh et al.
1997). The research also recognizes the contribution of media, and in particular of ICT for
shaping the knowledge-creating context, while not intending to examine in-depth their role
within the knowledge creation process. Rather, the thesis is concerned with the organizational
conditions of autonomy, creative chaos, information redundancy, requisite variety and care,
trust and commitment that contribute to the building and energizing of this context, since they
influence its social interactions (Chua 2002). Then, the chapter explains that the investigation

approaches the issue of the content of knowledge creation processes though the concept of

79



Chapter 2 - A research framework and associated literature

knowledge assets (Nonaka et al. 2001a) and explicates how these fit in the broader research.
Amongst other things, the thesis is concerned with the conscious or unconscious development
and management of knowledge assets within the case organization. In addition, the issue of an
appropriate management style for processes of knowledge creation, the contribution of a
suitable infrastructure for the support ofthis social process and the role ofthe knowledge vision

are all introduced.

Figure 2.9 summarizes how the present research links the knowledge creation process with its

context and its content within the case organization.

Figure 2.9 Linking the Knowledge Creation Process with its Context and its Content
The knowledge Horizontally from left to right: Progression ofthe knowledge creation process
creation process Phase A Phase B Phase C Phase D
The SECI Process  Socialization Externalization Combination Internalization
Mam'tén.ance skill Fault. — Planning and Execution of
acquisition identification N X
scheduling process  maintenance works
process process

The process
context

Concept of Ba

The process
content

Knowledge Assets

Originating Ba
Face-to-face
individual
interactions

Experiential
Knowledge
Assets

¢ Skills and know-
how of
individuals

* Care, trust,
commitment

* Improvisation

Dialoguing Ba

Face-to-face
collective
interactions

Conceptual
Knowledge
Assets

* Maintenance
Repair
Concepts

Systemizing Ba

Virtual collective
interactions

Systemic
Knowledge Assets

* Maintenance Job
Plans

* Maintenance
Databases

* Maintenance
Reports

Exercising Ba

Virtual individual
interactions

Routine
Knowledge Assets

« Know-how in

daily operations

Preventive and
reactive
maintenance

routines

Preventive and
reactive
maintenance

culture

Vertically: Interconnection of the knowledge creation process with its context and

its content within each phase of the process

In conclusion, the chapter not only establishes the importance ofthe Unified Model of Dynamic
Knowledge Creation as a lens through which the research makes sense of knowledge creation
processes, but also points out that little empirical research has been conducted in relation to its
three constituting elements (Lessem and Palsule 1999). The review of'the literature revealed the

lack ofholistic empirical research that combines the knowledge creation process with its content
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and its context, since the SECI process, Ba, and knowledge assets had till now been considered
separately. Moreover, the chapter explains the need for a theoretical triangulation (Denzin
1978), which covers some weaknesses of Nonaka’s framework, primarily through the use of
knowledge activism framework (Von Krogh et al. 1997) for the delineation of social
interactions, and a number of other supportive concepts and frameworks for the explanation of
the role of intangible knowledge assets. Therefore, having established the need for a more
integrated approach to knowledge creation processes and having presented the combined
research framework, we now turn, in Chapter 3, to a consideration of the philosophical and
methodological assumptions that underpin the present research and how such an investigation

should proceed.
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Theoretical Assumptions

and the Investigative Approach

3.1 Introduction

This chapter argues about the philosophical and methodological assumptions that underpin the
investigation, and describes in detail aspects of the research design and analysis. This is

attempted by pursuing a number of themes.

Since investigators in every kind of research should take into consideration the necessity to
align the research objectives, the theoretical foundations and the adopted methods of the
research (Robey 1996), the first theme points out some key aspects of the investigative focus
that influence both the assumptions and the approach adopted. Thus, the first theme explicates
the definition of the term “process” (Van de Ven 1992) adopted here and argues how a
knowledge creation process should be investigated. The second theme explains the suitability of
the philosophical and methodological assumptions of the interpretative approach (Walsham
1993; 1995b; Chua 1986) for the investigation of knowledge creation processes, in contrast to
positivist and critical approaches (Orlikowski and Baroudi 1991). Then, having established the
need for an interpretative epistemological approach, the third theme argues for the adoption of a
case research strategy (Benbasat et al. 1987). The remaining themes in this chapter deal with
important issues of the research design. Thus, theme four presents reasons for the selection of
the case organization. Theme five describes how the researcher negotiated and obtained access
to the research site, while a sixth theme includes some reflections about the researcher’s skills
and his role in relation to the research design. Theme seven, describes the datasets that were
collected and used in the research. Theme eight focuses on the establishment of communication
channels and rapport with case organization actors, and details data collection procedures.

Theme nine describes the adopted data analysis strategy, while theme ten explicates the unit of
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analysis of the research. Finally, the chapter ends with reflections on the quality of the research

conclusions.

3.2 A process view on knowledge creation

The epistemological and methodological assumptions underlying my empirical research, in
other words the criteria by which valid knowledge about the phenomena under investigation
may be constructed and evaluated, and the appropriate research methods and techniques for
gathering valid empirical evidence (Orlikowski and Baroudi 1991) are strictly interconnected
not only with its investigative focus, but also with the research design (Robey 1996). As already
explained, the investigative focus concerns the development of a deeper understanding of the
dynamics of knowledge creation processes. Thus, it is prudent first to make explicit the meaning
of the term process as used in this research, and to examine how processes of knowledge
creation can be investigated. Such an approach can determine not only the underlying research

assumptions, but also the research strategy and design.

The term “process™ has been defined in three ways in both the strategy literature and also in the
wider literature on organizational processes (Van de Ven and Huber 1990; Van de Ven 1992).
The first definition offers a static view of process, similar to a variance theory (Mohr 1982),
since it associates the inputs with the outputs by stating that process is the “logic that explains a
casual relationship between independent and dependent variables” (Van de Ven 1992: 170).
However, such a definition allows for the development of restrictive and unrealistic assumptions
about the order and sequence in which events unfold in organizations (Van de Ven and Huber
1990) and obstructs direct observation (Van de Ven 1992). The second definition explains that a
process is “a category of concepts or variables that refers to actions of individuals and
organizations” (Van de Ven 1992: 170). This definition enables the examination of variables,
such as information flows, over time and therefore can answer the question whether knowledge
creation has occurred through the transformation of information. However, it cannot give an
account for how this knowledge creation has taken place. This weakness can be overcome with
the adoption of a third definition, which views of processes as “a sequence of events that
describes how things change over time or that represents an underlying pattern of cognitive
transitions by an entity in dealing with an issue” (Van de Ven 1992: 170). This definition takes
a historical, developmental perspective, and implies that the nature, sequences and order of
incidents, activities, and stages that unfold over an organization’s existence (Van de Ven 1992)
are important for the knowledge creation process and its outcome. The definition points out the

importance of how an organization uses its capacity for action (Stehr 1992), its knowledge in
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other words. Thus, the latter process definition is adopted, since this perspective on knowledge

creation process is in accordance with the investigative focus.

The different perspectives of the three process definitions (Van de Ven 1992) indicate that
research that attempts to embrace the third one is more likely to provide valuable insights about
the process itself. The deeper reflection on this assertion leads us, paraphrasing McDonagh
(1999: 79), to the argument that what presents itself as research on knowledge creation is in fact
“aprocessual”, since it does not pay attention to the process dimension. One potential
explanation for this could be the fact that the knowledge creation process is frequently reduced
to a typology of knowledge. For example, on the one hand, Spender (1996a) argues for a
pluralist epistemology of knowledge and for the creation of a theory of the firm as a system of
knowledge types and processes. He identifies four different situated (Suchman 1987) and
embedded (Brown and Duguid 1991; Lave and Wegner 1992) types of organizational
knowledge that interact dynamically at both the individual and the organizational level.
However his framework is unable to explain how these types of knowledge interact and thus
how an organization favours knowledge creation and application processes (Spender 1996b:
51). On the other hand, Blackler (1993) accepts that knowledge™ is socially constructed (Berger
and Luckmann 1966) and situated (Suchman 1987), meaning that he recognises the importance
of incidents and activities for knowledge creation. However, while his initial intention was to
focus on processes through which new knowledge may be generated, and for this reason he
adopted Engestrom’s (1991) argument that socially-distributed activity systems are the most
appropriate unit of analysis for studying the process of knowing, the practical value of his
framework (Blackler 1995; Blackler et al. 1998) is mainly the association of different types of
organizations with dominant types of knowledge. Thus, while both frameworks (Spender 1996a;
1996b; Blackler 1995; Blackler et al. 1998) accept that knowledge creation processes are
context dependent (Pettigrew 1985; 1990; 1992) they embrace the second definition of process
(Van de Ven 1992), and as a result neglect the developmental nature and the characteristics of

these processes.

Notwithstanding, when it comes to processes of knowledge creation, the clearest compliance to
the third process definition is achieved by Nonaka’s Model of Dynamic Knowledge Creation
(Nonaka et al. 2001a), and this qualifies it both as a driver of data collection and as a conceptual
lens for analysis (Walsham 1995b). In addition, this model, like a process theory, accepts that

3* For Blackler (1993) knowledge is also tacit (Polanyi 1966), enacted (Weick 1979), distributed (Hutchins 1983), material, as well
as mental and social (Latour 1987), resilient, but provisional and developing (Unger 1987), public and rhetorical (Vattimo 1988),
which is acquired through participation within communities of practice (Lave and Wegner 1991).
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reality is constructed as a continuous and patterned sequence of events (Abbott 1990; Pettigrew
1992; Van de Ven and Huber 1990; Shaw and Jarvenpaa 1997) and explains how and why (Van
de Ven 1992; Van de Ven and Poole 1995) the process of knowledge creation unfolds over time
and the entity of organizational knowledge develops.

Moreover, knowledge creation processes are also change processes, due to the fact that new
knowledge has mainly an incrementally transformative character (Nonaka 1994; Hedlung
1994). Hence, using the taxonomy for the identification of change process theories (Van de Ven
and Poole 1995), Nonaka’s framework can be categorized as an evolutionary process theory.
The usefulness of this taxonomy lies in the fact that it provides different accounts of the
sequences of events that unfold to explain the process of change in an organizational entity (Van
de Ven and Poole 1995). Consequently, the taxonomy explains that Nonaka’s framework
accepts that knowledge creation events progress with a recurrent, cumulative, and probabilistic

sequence of variation, selection, and retention of organizational entities.

Having explained the adopted definition of the term “process™ and having argued that Nonaka’s
framework fits this definition, and therefore appears suitable for research in knowledge creation
processes, the next logical step is to reflect on how such processes could be observed and
investigated. This issue acquires even greater importance considering the fact that the adopted

process definition does not separate a process, from either its content, or its context.

Indications from research in the fields of strategy processes” (Van de Ven and Huber 1990;
Chakravarthy and Doz 1992), organizational and business processes®® (Monge 1990; Pentland
1995; Malone et al. 1999; Dooley and Van de Ven 1999; Davenport et al. 1996), software
development processes (Elam et al. 1991) and knowledge creation processes (Eriksson et al.
2000), advocate that their study requires thorough observation and analysis. However, when
such research also involves process models, it has the potential to address a wide range of

questions (Shaw and Jarvenpaa 1997), and even organizational-level issues (Orlikowski 1993).

35 Harrison (1995) argues that strategy procésses are a funnel type of business processes.

3 The thesis differentiates business processes (Davenport and Short 1990; Hammer 1990; Davenport 1993; 1995; 1996; Harrison
1995) from knowledge processes, despite their common elements, such as the dependence on information and knowledge flows
(Davenport 1993; Meyer and Zack 1996) and their situated character (Hammer and Champy 1993). Hence, the first ones tend to
adopt the second definition on term “process” (Van de Ven 1992) and they put extreme emphasis on the use of explicit knowledge,
since even if a work requires the utilization of tacit knowledge, this has to be done within a framework set up by the explicit
business process. This approach neglects calls to focus on how work is done (Davenport 1993; Earl 1994b). Skyrme (2001) argues
that knowledge processes are more fluid and subject to change than business processes. The adoption of the third process definition
by business processes would require the development of an organizational culture, which often proves to be a time consuming
process (Zairi 1997).
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In addition, process research should point out not only the sequences of (knowledge creating)
events and their underlying logic, but also the patterns in these sequences. It should also address
why these patterns exist and what influences them. Moreover, process research should be in a
position to establish how sequences of events influence outcomes (Abbott 1990; Pettigrew
1990; Van de Ven and Huber 1990; McDonagh 1999).

More specifically, for the identification of guidelines for research concerning knowledge
creation processes, the adaptation of Pettigrew’s (1992) principles for research in strategy
processes, which argue for the development of a wider understanding of the role of context in
the historical development of processes, could provide useful insights. Such an adaptation could
contribute to the clarification of the “distinctiveness and additiveness™ (Pettigrew 1992) of
knowledge creation research by defining aspects of the process analysis. Thus, according to the
first principle, knowledge creation processes are embedded in complex organizational contexts
and can only be studied as such. Second, process research should reveal temporal
interconnectedness in order to identify process continuity and to facilitate an understanding
about the sequence and flow of events. Third, process research should not neglect that context
and action are inseparably intertwined with the process itself. Fourth, it is important that
research on knowledge creation should search for holistic rather than linear explanations.
Finally, process analysis should be linked to the location and the explanation of outcomes, since
this could provide a focal point for the investigation and could encourage the exploration of how
and why contextual and processual variations may shape observed outcomes (Pettigrew 1992;
Robey and Sahay 1996).

3.3 Explicating the need for the adoption of a heretical®

(interpretative) approach

The investigative focus of the research, as defined by the research questions, along with the
adopted process definition and the guidelines for conducting research associated with
knowledge creation processes dictate the assumptions, both philosophical and methodological,
that underpin the research. Thus, amongst the three widely accepted (Orlikowski and Baroudi
1991; Walsham 1995a; Myers 1997) philosophies in information systems research, meaning

37 Many centuries before the term “heresy” acquired a definition as “belief or practice contrary to orthodox doctrine” (The Concise
Oxford Dictionary) and its religious connotations, mainly with the spreading of Christianity, Plato utilized the Greek verb “afpn”
(hairo: raise) in his academy simply to describe someone’s act of standing up and expressing his/her interpretation on a topic during
discussions or symposia.
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positivist, interpretative and critical approaches®® (Chua 1986), interpretivism, and especially the
kind that it is rooted in phenomenology® (Boland 1979; 1985; Schwandt 2000; Gubrium and
Hostein 2000), appears to be aligned with these requirements (Galliers 1997), due to its
underlying set of beliefs that “delineate a way of seeing and researching the world” (Rosen
1991b). These beliefs, which are nothing other than assumptions constituting the philosophical
stances that researchers adopt towards the world and their work (Chua 1986), concern the
phenomenon or the “object” of study, the notion of knowledge and the relationship between

knowledge and the empirical world.

Hence, first, interpretivism asserts that reality, as well as our knowledge thereof, is a social
product and hence incapable of being understood independent of the social actors that construct
and make sense of that reality (Orlikowski and Baroudi 1991). Hence, the underlying
ontological assumptions about physical and social reality of the interpretative research
philosophy emphasize the importance of subjective meanings and social-political, as well as
symbolic action in the processes through which humans construct and reconstruct their reality
(Orlikowski and Baroudi 1991). The social world is produced and reinforced by humans
through their action and interaction. Unlike the premises of the positivist perspective (Silverman
1998; Goles and Hirschheim 2000), where researchers are presumed to “discover” an objective
social reality, interpretative researchers (Gopal and Prasad 2000; Myers 1998; Trauth and
Jessup 2000) believe that social reality can only be interpreted and its regularities are not
attributed to functional needs of the social system, but to the shared norms and interests that
bind humans together. Interpretative researchers adopting the principles of phenomenology start
with the assumption that access to reality is only through social constructions such as language,
consciousness and shared meanings, while the development of an understanding is a dialectic
process that involves these elements (Boland 1979; 1985). Consequently, the assumed dynamic
nature of the social reality of knowledge creation, which “occurs rather than exists” (Pettigrew
1992) suggests the rejection of positivist methods, since they tend to neglect not only the nature,
but also the sequence and order of events of such processes (Abbott 1990).

38 Mingers (2001b) adopts a similar distinction with the exception that he replaces the critical research epistemology with a wider
one, the interventional epistemology.

i Interpretivism is not a single approach and its different approaches are rooted in different philosophical basis. There are at least
four different strands of interpretative thought (Mingers 1984): phenomenology, ethnomethodology, the philosophy of language,
and hermeneutics. Another division (Lee 1991) categorizes interpretative research into phenomenological sociology, hermeneutics
(Davis et al. 1992; Lee 1994; Butler 1998) and cthnography. Moreover, Klein and Myers (1999) recognize that there are many other
forms of interpretivism that are not necessarily hermeneutic, such as postmodernism or deconstructionism. Phenomenology and
hermeneutics treat the study of information systems as a process of interpretation of the significance and potential meaning they
hold, from the perspectives of both the designer and the user (Walsham 1993).
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Second, the interpretative philosophy adopts the epistemological belief that “social process is
not captured in hypothetical deductions, covariances, and degrees of freedom. Instead,
understanding social process involves getting inside the world of those generating it” (Rosen
1991b: 8). Therefore, intensive, field studies are considered as appropriate to generating
interpretative knowledge, as these examine humans within their social settings (Orlikowski and
Baroudi 1991). Indeed, one of the most influential studies in the field of information systems
research depicts interpretivism as an appropriate approach for research on change processes
(Walsham 1993). Longitudinal studies are particularly favoured when it comes to process

research.

Third, the assumption of interpretative research philosophy for the relationship between theory
and practice accepts that the researcher can never assume a value-neutral stance, and is always
implicated in the phenomena being studied (cf., Checkland 1981). Researchers' prior
assumptions, beliefs, values and interests always intervene to shape their investigations
(Orlikowski and Baroudi 1991). In contrast to interpretative studies, the premises of positivist
research are the existence of a priori fixed relationships within phenomena, which are typically
investigated with structured instrumentation (Orlikowski and Baroudi 1991), coupled with the
assumption that reality is objectively given and can be described by measurable properties that
are independent of the researcher and his/her instruments. Thus, and given that the complexity
of the knowledge creation phenomenon does not enable the identification of a priori fixed
relationships for the testing of theory, which often happens in positivist studies (Baroudi and
Orlikowski 1989; Myers 1997), a positivist epistemology would seem to be inappropriate for

the present research.

Thus, this research accepts, following interpretivism, that the reality of knowledge creation
processes can neither be given objectively, nor be described by measurable properties that are
independent of the researcher and his instruments. Therefore, attention should be drawn not
only to the human actors in the research situation, but also to the users of the research methods
and the research methods per se (Mingers 2001a), which are the instruments for provoking
responses from the world. These responses depend on both the world and the instrument
(Mingers 2001a). Consequently, an interpretative investigation such as the present one should
address, inter alia, three sets of relationships: those between the researcher and the situation,
those between research methods and the situation, and those between the researcher and the
methodologies (Mingers 2001a). This is because each has inherent biases (Baskerville 1991).

The role of the researcher within the situation cannot assume a neutral stance. This and the

relationship of the researcher with the methodology are described in detail later in this chapter.
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Now, emphasis is given to the role of theory in this research, which is a key question for
researchers in any tradition, regardless of philosophical stance. Eisenhardt (1989) discusses this
issue in the context of organizational studies, and identifies three distinct uses of theory: as an
initial guide to design and data collection (Walsham 1993); as part of an iterative process of data
collection and analysis (Orlikowski 1993); and as a final product of the research (Orlikowski
and Robey 1991). As indicated, the present research uses Nonaka’s framework (Nonaka et al.
2001a) not only as a guide for data collection, but also as the primary lens through which
collected data are interpreted. Hence, not only the research uses the prefixed theoretical
framework as “a sensitising device to view the world in a certain way” (Klein and Myers 1999:
75), but also theory is used as a guide for the investigation and the collection of data. Such an
approach is somehow different from the mainstream interpretative research, which often devises
a framework out of the collected data (Walsham 1995b) rather than using a predefined

framework to guide the research.

The selection of Nonaka’s framework for interpretative research is not only dictated by its
processual perspective (Van de Ven 1992) on knowledge creation, but also by its adopted
definition of knowledge as “justified true belief”, which categorizes it, using Burrell and
Morgan’s (1979) grid, to the interpretative sociological paradigm that assumes the social
construction of reality (Berger and Luckmann 1966).

However, at this point, it should be acknowledged that the interpretative research philosophy
has been subject to criticism for not examining thoroughly the conditions, which give rise to
certain meanings and experiences, for silencing the provision of explanations of unintended
consequences of action, for not addressing explicitly the structural conflicts within society and
organizations, and for neglecting to explain historical change (Orlikowski and Baroudi 1991).
Most of these concerns can be overcome with the adoption of a critical philosophical stance
(Hirschheim and Klein 1994; Ngwenyama and Lee 1997; Doolin 1998), which aims to critique
the status quo, through the exposure of what are believed to be deep-seated, structural
contradictions within social systems, and thereby to transform these alienating and restrictive
social conditions (Orlikowski and Baroudi 1991; Lyytinen 1985). Such a critical stance assumes
that social reality is historically constituted and that the contradictions inherent in existing social
forms lead to inequalities and conflicts, from which new social forms will emerge. In addition,
critical researchers, with the aim of intervening in the situation, believe that they need to
understand the language of the humans they are studying, an understanding that is temporally
and spatially bound (Orlikowski and Baroudi 1991; Ngwenyama 1991). For example, according
to the Scandinavian tradition in IS development the analyst (or researcher) plays the role of the

emancipator or even the role of the social therapist (Hirschheim and Klein 1989, Kensing and

89



Chapter 3 — Theoretical Assumptions and the Investigative Approach

Munk-Madsen 1993). However, the basic difference of the present research with the critical
epistemological approach lies in the fact that, despite the recognition of historical influences
upon the development of the case organization, the researcher does not have the aim of

changing the existing social reality.

3.4 Research strategy

Having explicated the need for the adoption of an interpretative stance, this section describes the
research strategy. The investigation adopts a case research strategy that is well-suited for
capturing practitioners’ knowledge and the development of theories (Benbasat et al. 1987;
Mintzberg 1979). Moreover, a case research strategy can follow either the positivist or the
interpretivist tradition (Lee 1989; Galliers 1985; 1991; 1993; 1995; Cavaye 1996; Stake 2000).
A widely accepted definition of the case research strategy describes it as an empirical inquiry
that investigates a contemporary phenomenon within its real-life context; when the boundaries
between the phenomenon and its context are not clearly evident; and in which multiple sources
of evidence are used (Yin 1981; 1984). Such a strategy is also suitable for the adopted
interpretative epistemological approach (Walsham 1993).

On the one hand, the literature lists a number of reasons for adopting of a case research strategy
(Leonard-Barton 1990; Gable 1994; Darke et al. 1998). First, case research allows the
investigator to study information systems and knowledge creation processes in a natural setting,
to learn about the state of the art, and to generate theories from practice (Benbasat et al. 1987,
Luthans and Davis 1982). Second, such a strategy allows answering “how” and “why”
questions, thereby facilitating understanding of the nature and the complexity of various
processes (Benbasat et al. 1987; Yin 1984; Eisenhardt 1989; Shanks 1997; Tsoukas 1989).
Hence, an important advantage is the opportunity for the provision of a holistic view of
processes (Gummesson 1991; Lincoln and Guba 2000). A case approach is also appropriate for
researching areas in which few previous studies have been carried out and thus valuable new

insights can be provided (Benbasat et al. 1987).

However, on the other hand, criticisms of case research cannot be neglected (Yin 1984;
Gummesson 1991; Cavaye 1996). Generalizations cannot easily be made on the basis of case
studies; they often lack internal validity, and there is no control over independent variables.
Many consider case research inferior to methods that are based on random statistical samples of
a large number of observations (Gummesson 1991). Moreover, while case studies can be used

for hypotheses generation, these cannot be tested, since such research assists the development of
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an understanding of structures, processes and driving forces, but not cause and effect

relationships.

However, the limitations of case research can largely be overcome through rigorous research
design, data generation and analysis. As far as the present research is concerned, the adoption of
a process-oriented case study (Miles and Huberman 1994) that will enable the capture of the
organizational and social setting and some aspects of the process itself and its content, appears
to be a suitable method for investigating the development and the dynamics of situated
knowledge creation processes, since there is no need for manipulation or control of subjects or
events. Such an approach would also answer calls to cater for context in information systems
research (Avgerou 2001) and would be able to follow events over time at a previously
inaccessible to scientific investigation site (Benbasat et al. 1987; Cavaye 1996). By studying the
process of knowledge creation, this interpretative case study aspires to provide some
generalizable observations (Walsham 1995b) that will assist conceptual development, draw
specific implications (Walsham and Waema 1994) and provide insights that can be considered
valuable (Orlikowski 1991).

The case research strategy adopted here is also quite distinct from several other research
strategies that make use of the case method, and that may share common characteristics (Cavaye
1996). The main difference of the present research with field studies is that the researcher has
not defined a priori relationships between phenomena (Walsham and Waema 1994; Myers
1994). Moreover, the present research does not aim at providing a description of a successful
application or to illustrate a conceptual issue (Bonoma 1985), which is the purpose of case
application descriptions. Rather, it aims to investigate in-depth knowledge creation processes

and their relationships with their context and their content.

However, the investigation shares common characteristics with action research (Avison et al.
1999; Avison et al. 2001; Lau 1997; Baskerville and Pries-Heje 1999), such as the use of
observation and participatory methods for data collection. Nevertheless, the present research is
not based on its underlying principles (Checkland 1981; 1991; Wood-Harper 1985; Baskerville
1999) that seek to bridge the gap between theory and practice. One distinction is that the
investigator does not have the intention of actively taking part in the resolution of any problems
at the research site. Thus, there is lack of an action plan to set objectives, timescales and agree
outcomes with organizational actors. Another distinction is the lack of an attempt to control any
variables. Moreover, the research neither tests a particular methodology (e.g. SSM) nor a

theoretical construct, with the aim of their further development, as would be the case of action
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research (Checkland 1981). Rather, it attempts to make sense (Weick 1988; 1993; 1995) of the
collected data and it does so by adopting an ethnographic style of approach.

Having said that, ethnography (Harvey and Myers 1995; Myers and Young 1997; Myers 1999;
Klein and Myers 1999) seeks to understand the meaning of phenomena that participants at a site
assign. The ethnographer does not enter a site with pre-defined constructs and does not assume
data to be factual. However, instead of interpreting data through the eyes of the participants (e.g.
Suchman 1987), the present research interprets data utilizing a pre-existing conceptual
framework, Nonaka’s framework, while the researcher observes actions and interactions

amongst the key players, and listens intently to what they have to say.
3.5 Selection of the research site

The present research focuses on a single site (Eisenhardt 1991): on “a revelatory case in a
situation previously inaccessible to scientific investigation” (Benbasat et al. 1987), rather than
multiple cases. Thus, the attractiveness of this case study lies in the opportunity to examine and
provide insights and perspectives in relation to the knowledge creation process from a southern
European (Greek) organization, the Athens oil refinery of Petrochem and its Maintenance
Division, given different cultural characteristics to those exhibited in Anglo-Saxon or Asian

organizations (Galliers 1995).

Moreover, the pioneer position of the case organization in its sector, since it is ranked among
the six most productive and technologically advanced oil refineries in Europe, also makes the
study of this case more intriguing. Having this in mind the researcher made an opportunistic
selection of this particular site (Buchanan et al. 1988), fulfilling concurrently at least three case
selection criteria for such a decision (Burgess 1984): (i) an increased degree of access, (ii) the
familiarity of the investigator with the organizational setting, the language and the culture of
Greek public industries, and (iii) the increased possibility for the researcher to participate in a

series of ongoing activities.

However, the selected site also comi)rises an instrumental case (Stake 2000), since it is
examined mainly for the provision of insights into the knowledge creation process. Thus,
although the research’s investigative focus may remove the interest from the case per se, the
research is still looking at it thoroughly (Dyer and Wilkins 1991), scrutinizing its contexts, and

examining its ordinary activities for all the above-mentioned reasons.
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3.6 Negotiating and obtaining access

Access to the case organization and to data sources was not a straightforward procedure
(Burgess 1984), since it was obtained by the instrumental contribution of the researcher’s
employer, a leading Greek industrial consultancy, which gave him the opportunity to enter in
January 2000 during a Business Process Reengineering project in the Maintenance Division,
prior to the corporate-wide implementation of an ERP system. The employer played the key role
of informant and mediator, who approached gatekeepers (Burgess 1984; Gummesson 1991;
Taylor and Bogdan 1998) in the case organization, requesting access on behalf of the
investigator. Hence, the investigator did not enter the organization performing the traditional
role of the academic researcher, but with the dual, but common, identity in information systems
research (Gummesson 1991; Zuboff 1988), as a researcher and as a junior consultant, which
dealt with both organizational and technical issues during the BPR project at the Maintenance
Division. At this point it should be clarified that as a junior consultant the researcher did not
have any influence on the decisions concerning the BPR project, which was unsuccessful, since
it only produced a number of documents with recommendations for improvements and left the
maintenance workflow activities unchanged. In addition, the interviews for this research were

conducted after the end of this project.

Access to the case organization was feasible for a number of reasons. First, the strong academic
background and teaching experience, of one of the founders of the researcher’s employing
company, made him eager to be of help for this doctoral study. In addition, the gatekeepers of
the case organization, namely the Technical Director of Petrochem, the Manager of the
Maintenance Division and the Department Heads provided access, based on long-standing and
trusting relationships with the consultancy for more than a decade. Third, the case organization
had a long-established tradition of providing data to postgraduate students. Indeed the
investigator had the opportunity to verify this, since during the data collection period the Head
of the Procurement Department proudly showed him his PhD in Management obtained with
data provided by the company. Moreover, during the same period another postgraduate student,
the son of a low-level employee, was also collecting data for his MSc dissertation at Cranfield

University.

The researcher did not sign any binding legal document with the organization, since on the one
hand top management considered the credibility of the mediating consultancy adequate, and on
the other, their previous experience had showed that academic research conducted ethically did
not constitute any particular risk (Taylor and Bogdan 1998). However, when discussions tuned
to data collection, it was explicitly stated by top management that the researcher had an
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obligation to respect the organization’s wish for confidentiality (Christians 2000). In particular,
the researcher was advised not to disclose financially sensitive information. This provides some
answer for those who argue that organizational secrecy could threaten research (Yin 1984

Editorial 1994).

Furthermore, another important research design aspect was the agreement with top management
for continuous negotiation of the research’s use of various data sets (Burgess 1984; Taylor and
Bogdan 1998). This agreement, which turned out to be satisfactory, was established since,
during access negotiations it was not feasible for the researcher to identify all the data sources
he would like to use. Thus, it was initially arranged that he could have access to internal
documents and archives, and he could interview employees - clearly important for research
validity and the reliability (Burgess 1984) - provided that he would inform the mediating
consultancy and case organization management of his intentions in advance. The researcher was
also requested to notify the organization of his intention to publish any articles or reports arising

from this research.

3.7 Reflections on the skills and the role of the investigator

The dual role of the investigator as a researcher/consultant (Gummesson 1991) or as a
participant-as-observer (Burgess 1984) requires some discussion. First, this role gave the
researcher an increased level of access, since like an analyst (Gummesson 1991) he had
essential documents, and official and classified information at his disposal. Furthermore, the
project participant role (Gummesson 1991) enabled the researcher to contact several groups and
get to know many of the company’s employees, while, during to his twenty-month residency, he

was able to observe at first hand many situations valuable to the research.

Second, the performance of the dual role of the researcher/consultant requires the existence of a
background that appears to be particularly important, since it not only shapes the investigator’s
preunderstanding, before his actual engagement in the research programme (Gummesson 1991),
but it also facilitates his performance in conducting the research, giving it credibility (Rubin and
Rubin 1995).

The investigator earned professional membership of the Technical Chamber of Greece® in
1998, after the completion of a five-year, full-time BSc in Chemical Engineering at the National
Technical University of Athens. Moreover, he also graduated with a Master’s in Engineering

40 Equivalent to the UK Institute of Chemical Engineering
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Business Management from the University of Warwick in 1999. Between 1996 and 1998, and
concurrently with his undergraduate studies, the investigator worked as a part-time employee in
a medium-sized management consultancy and was involved in the development of a number of
ISO 9000 quality management systems in the food, energy and utilities industries. This working
experience gave him the opportunity to familiarize himself with both industrial contexts and
interviewing, and auditing methodologies and techniques. In November 1999 the investigator
joined his current employer, who enabled access to the case organization. In addition, the
researcher, prior to entering the organization and starting the fieldwork, attended two intensive
five-week seminars concerning industrial maintenance and organizational change techniques
and methodologies. Between 2000 and 2004 the researcher was involved in, and in many cases
managed, a number of projects, such as organizational change progranmmes, design and
development of information systems, business plans, and audits in both public and private

organizations.

This brief outline of the researcher’s background and skills is provided as an indication of the
development of at least a basic level of preunderstanding that combines both theoretical
qualifications and practical experience. It can also be argued that since such an embrained
(Blackler 1995) preunderstanding stems from diverse technical and managerial perspectives, the
researcher needs to be aware — as far as is possible — of his pre-existing mental models
(Gummesson 1991), something that is of particular importance in cases where the researcher
should re-examine his assumptions going into the study, and into the interpretation of collected
data. Hence, acquired general and specific knowledge (Gummesson 1991) not only allows the
investigator to understand the established technology within the organizational setting, enabling
the reconstruction of context, but also this knowledge, coupled with managerial skills, allows
the development of a wider understanding about organizational and social aspects, such as
social interaction and institutional conditions. Furthermore, knowledge of both national and
technical language improves the chances of a richer interpretation of the organizational

knowledge creation processes.

3.8 Data collection

3.8.1 Data sets and their role in the research

The present case research study employed multiple data collection methods with the aim of
obtaining a rich dataset, as well as capturing contextual complexity (Benbasat et al. 1987,
Benbasat and Weber 1996). Multiple data collection methods allowed data source and
methodological triangulation (Denzin 1978; Miles and Huberman 1994; Taylor and Bogdan
1998). Collected and utilized datasets (Eisenhardt 1989; Yin 1989) and “empiric material”
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(Myers 1997) included public, private, solicited and unsolicited documents (Burgess 1984),

archival records, interviews, direct observation (Remenyi and Williams 1995), and participant

observation (Trauth and O’Connor 1991). The documentary evidence collected or produced

during the research is outlined in Table 3.1, which attempts to highlight aspects of the role of

these documents within the investigation.

Table 3.1

Document Name

Organization Charts

Corporate Purpose

Maintenance Philosophy
Maintenance Organization Report

Maintenance Division Skills Report
Maintenance Strategies Report
Benchmark Reports

Culture and Staff Satisfaction
Surveys

Work Measurements Report

Training Review

Existing Job Descriptions Report

Asset Register Audit

Computerised Maintenance
Management System Audit Report

Turnaround Audit Report
Collective Labour Agreement

Official Management
Announcements

Labour Union Announcements and

Newsletters

Historical Data

Material from presentations

Other BPR Internal Documents

Collected Datasets - Documentation

Description

Past and present organization charts

Corporate purpose document

Contains the high-level maintenance
approach ofthe refinery

Detailed description ofthe MD

Description ofthe existing in-house
skills

Description of maintenance know-how

Two international refining sector
Reports

Two cultural surveys

Description oflow-level maintenance
activities

Description of local training techniques

Descriptions ofthe duties and
responsibilities ofeach hierarchical
level

Description ofthe condition of an
important database o fthe MD

Description ofthe condition and use of
IT applications within the MD

Identifies improvement opportunities

Describes financial compensation for
each hierarchical level

Announcements about a variety of
organizational issues

Announcements and newsletters

Information from the official corporate
web site and anniversary publications

PowerPoint presentations

Internal BPR documents, such as the
Performance Indicators Document

Role in the Research

Development of'the organizational structure.

Acts as a knowledge vision

Insights about knowledge creating directives
within the organization

Historical and other information about the
organization

Skills are routine knowledge assets
Strategies are systemic knowledge assets

Comparisons with international competitors.

Insights into the organizational culture

Understanding ofthe activities and social
interaction of low-level employees

Explains aspects ofthe creation of experiential
and routine knowledge assets.

Explains the roles and the interactions ofthe
research’s participants

The Asset Register is a systemic knowledge
asset

The Computerised Maintenance Management
System is a systemic knowledge asset

Understanding of'the local conditions

Insights into the hierarchical levels of the
organization

Understanding the knowledge vision and the
role of management

Insights into the socialization process.

Insights into the organizational structure, and
other aspects of the knowledge creation
process such as socialization

Supportive role in cross checking information

Supportive role in cross checking information
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The archives collected and utilized by the research are briefly presented and described in Table

3.2

Table 3.2

Archive Name

Personnel Records

Maintenance W ork Records

Technical Records

Maintenance Processes
Archive

Archive of the researcher’s
employer about Petrochem

BPR Progress Reports

Project Team's Internal Emails

Financial Records

Description

Maintenance Staff Database

Work Orders Archive

Technical Drawings Database

Describes local maintenance
processes

The archive covers various aspects
of Petrochem

Weekly progress reports

An archive of about 700 emails

N/A

Collected Datasets - Archives

Role in the Research

Information about the background of interviewees.

Word Orders are systemic knowledge assets.

Insights into the synthesis of information flows and the
quality of created and utilized knowledge from
everyday maintenance activities

Technical Drawings are systemic knowledge assets

Understanding o f'the normal maintenance workflow

Historical and other technical information

Contain management’s decisions for the organization.

Supportive role in cross checking information

Secondary dataset that assisted cross checking, e.g.

Increased travel expenses

Moreover, both direct and participant observation enabled the generation of important datasets.
In particular, direct observation was facilitated by the fact that the researcher’s office was in the
administration building in the heart ofthe refinery, in close proximity to the offices of engineers
ofthe Maintenance Division. This facilitated, for example, observations ofthe dynamics of the
everyday working life. Corridor chats at coffee breaks, and over lunch, were an enriching
information source in gaining an understanding ofthe organizational setting, the cultural values
and the group social interactions. Such informal discussions were recorded in the researcher’s
personal diary (Symon 1998). Besides the recording of direct observations, this diary aided
reflection and led to ideas that directed the research (Silverman 1999). Participant observation
enabled the collection of rich and detailed data based on observations in situ (e.g. Burgess

1984). Table 3.3 outlines the datasets obtained through direct and participant observation.

Table 3.3 Collected Datasets - Direct Observation

Name Description Role in the Research

An important source of information.
Enables the integration o f various
sources into a coherent case description

during the analysis stage

Personal Project
Diary

The 250-page diary contains daily observations on various
events, general information about the organization,
informal discussions and opinions
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Table 3.3 Collected Datasets - Direct Observation
Notes from the The researcher’s notes from the 5-week training . . .

. L Lo Insights into the maintenance knowledge
Training programme on organizational and technical issues. The .

. . creation process

Programme dataset recorded the opinions of various management levels
Notes from
presentations to the ~ Maintenance personnel attended many presentations in Supportive dataset utilized for cross-
Maintenance small groups checks
Personnel

Collected Datasets - Participant Observation

Name Description Role in the Research

Notes from the

. . . Understanding o f information flows, and
development of new  Cover discussions for the development o f new maintenance

the everyday maintenance working

maintenance processes activities

processes

I;[g;e;lwuh refinery Cover discussions for the work prioritization system. Insights into the relationships ofthe MD
radie Includes opinions ofother refinery Divisions about the MD with other refinery groups.

Management

However, when it comes to interpretative case studies, interviews are considered another
primary data source (Walsham 1995b; Fontana and Frey 2000), since they have the potential to
allow the researcher access to participants’ interpretations. In the present research, semi-

structured interviews were a very important data source (Taylor and Bogdan 1998).

The researcher obtained permission to conduct interviews with personnel from top, middle and
lower management levels ofthe Maintenance Division. The aim was to delineate the knowledge
creation process, its information flows and its influencing factors, and the interviewees’
contribution in it. The intentional and systematic sampling of interviewees (Burgess 1984; Lee
et al. 1991; Arbnor and Bjerke 1997) led to the identification of participants holding key
positions within the organization, or who were key informants. Thus, besides maintenance
personnel, interviewees included people directly involved in related activities. Such
interviewees included employees from the Operations Division (OD), which benefited from
maintenance activities, and interactions with them shape the social setting. In addition,
interviews with consultants or other company employees not directly involved with the
Maintenance Division, assisted in the development of an understanding of the knowledge

creation process through the eyes of'third parties.

The researcher initially planned to interview approximately twenty-five people from various
divisions in the case organization. However, this number was increased (Silverman 1999), since
the inclusion of additional perspectives (Rubin and Rubin 1995) was helpful in achieving of a

rich description of the local conditions and the social process of knowledge creation. Thus,
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forty-three people were interviewed in eight months. Table 3.4 provides a list of the

interviewees and shows the numbers of initial and follow-up interviews that were conducted.

Table 3.4 Table of Interviewees and Interviews
Interviewee Initial Interview Follow-up interview
Technical Director (CEO) 1 No
Corporate Information Systems Manager 1 1
Maintenance Manager 1 1
Assistant Maintenance Manager 1 1
Six Maintenance Department Heads 6 6
Eight Maintenance Engineers 8 8
Six Maintenance Supervisors 6 6
Two Senior Technicians 2 No
Manager ofthe Operations Division 1 No
Three Operations Engineers 3 3
Three Operations Supervisors 3 No
Head ofthe Training Department 1 No
Head ofthe Process Department 1 No
Head ofthe Environment Department 1 No
Head ofthe Occupational Health and Safety Department 1 No
Head ofthe Procurement Department 1 No
Head ofthe Inspections Department 1 No
Head ofthe Investment Programmes 1 No
Three BPR consultants 3 3
Number of Initial/Follow-up Interviews 43 29
Total number of Interviews 72

At the beginning of each interview, the themes or topics the researcher wanted to cover were
explained (Rubin and Rubin 1995). An indicative list of such topics that were used to guide the

interview are presented in Table 3.5

Table 3.5 Indicative Topics and Themes Covered in Interviews

Personal Educational and Employment Background -
Past and Current Duties

Reasons forjoining the firm, selection process
Positive and negative aspects of working in the firm
Description of what occurs during the construction of
new units

The nature of maintenance work and its execution -
what occurs during normal and emergency
maintenance work

Departmental policies, vision, mission statement,
objectives

Skill acquisition, training, job rotation

The creation of Work Orders

Performance management

The role of ICT in maintenance
Planning and scheduling activities
Consideration of Socialization

Relationships ofthe Maintenance Division with
the Operations Division and with other divisions
ofthe organization

Relationship ofthe Maintenance Division with
external contractors and manufacturers

Autonomous action/teams
Experimentation
High and low care relationships

Improvisation
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3.8.2 Rapport establishment and data collection procedures

The establishment of rapport (Miles and Huberman 1994; Hammersley 1995) with
organizational actors was of vital importance throughout the research, since it helped in the
establishment of communication channels and enabled the gathering of the valuable datasets. A
number of tactics contributed to the building of rapport (Taylor and Bogdan 1998). The
investigator’s engineering background turned out to be very important for the establishment of
relationships with middle management engineers. In building relationships with supervisors, the
researcher provided personal information, pointing out the working class origins of his father,
since most of the refinery supervisors were of a similar age and background. This, combined
with the relatively young age of the researcher (Burgess 1984) and his humble style, not only
during the interviews but also during informal conversations, made him popular amongst lower
management and helped establish a satisfactory level of rapport. Moreover, the investigator
assisted key informants and showed an interest in participating in organizational activities
ranging from fire fighting exercises to social events, such as book exhibitions and blood
donations. The establishment of rapport (Taylor and Bogdan 1998) was reflected by the
eagerness of senior and middle management to participate in the interviews, and even led the
researcher being offered a permanent job at the organization twice, once before and once during

the research interviews*'.

Data collection was based on three principles (Yin 1984): the use of multiple sources of
evidence, the creation of a case study database and the maintenance of a chain of evidence.
These principles, along with the adoption of an organized research protocol, contributed to the
reduction of common qualitative research biases (Miles and Huberman 1994; Klein and Myers
1999). Such biases include the holistic fallacy (the interpretation of events as more patterned
and congruent than they really are), the elite bias (the overweighting of data from articulate,
well-informed and high-status informants), and “going native”. Furthermore, the research, and
consequently data collection, had an overt character (Burgess 1984; Walsham 1996; Silverman
1999), since the investigator even in informal discussions, revealed to interlocutors his

academic aspirations and his access to the organization for research purposes.

In particular, the use of multiple data sources was coupled with a number of sampling strategies
(Miles and Huberman 1994; Patton 1990), contributing to the avoidance of pitfalls concerning
representativeness, since there was a conscious effort to sample representative informants and

events. Hence, the sampling of interviewees was purposefully stratified in an attempt to surface

4 However, the investigator refused this unexpected job opportunity for personal reasons.
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subgroups and to facilitate comparisons. In addition, an intense sampling strategy was adopted
in order to collect documents and archival material and record observations, so_that the
information-rich case would manifest the process of knowledge creation in some depth.
Moreover, gathered datasets attempted to cover aspects of three kinds of events (Burgess 1984).
First, routine events, such as routine maintenance events, were selected in order to provide an
understanding of daily working life activities. Second, special anticipated events, such as a
number of maintenance activities and social events, enlightened various aspects of the
knowledge creation process and highlighted what might be considered as normal. Third, an
opportunistic sampling strategy of untoward events and extreme cases, such as emergencies,

allowed following new leads, confirming conclusions, and taking advantage of the unexpected.

Two distinct periods can be identified in the data collection process. The first data collection
period started in January 2000 and lasted for the twenty-month period of residency of the
researcher in the case organization, enabling the development of a deep understanding of
everyday events and activities. During this period, documentary and archival records were
gathered. Direct and participant observations were also conducted, along with a limited number
of guiding interviews. The second data collection period was from May 2002 to December
2002, after the researcher’s deliberate seven-month absence from the organization in recognition
of the potential impact on social and institutional relationships, and consequently on the
collected datasets. This tactic allowed the reduction of biases stemming from the effects of the
site on the researcher (Miles and Huberman 1994; Klein and Myers 1999), such as “going
native”. In addition, the researcher selected this particular period for his return to the
organization with the aim to conduct the main body of interviews and to clarify gaps in the data

already collected and to crosscheck discrepancies.

A significant part of the documentary evidence gathered during the first period of the research
were from secondary sources (Burgess 1984), such as documents, archives or other material,
and had undergone at least some sort of processing, having been prepared for a variety of
purposes and having been based on different assumptions, thereby weakening them from a
research perspective (Miles and Huberman 1994; Klein and Myers). Therefore, a critical
perspective was adopted not only for these data, but also for primary data, gathered first-hand
by the researcher. However, the dual role of the researcher enabled him to understand many of

the underlying assumptions and perspectives of data collected from secondary sources.

The researcher also believes that his effect on the case (Miles and Huberman 1994) was
significantly reduced, thus ensuring the gathering of quality datasets. There are two reasons for

this assertion. First, the researcher remained long enough in the case organization and made his
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intentions known unequivocally. Second, and since interviews were a primary data source, the
researcher used a common tactic to check on any impact he might have had. He co-opted two
key organizational informants (Miles and Huberman 1994), whom he asked to be attentive to
his influence on the case and its participants. For example, the researcher asked a top manager
during the guiding interviews to provide feedback about his influence upon interviewees. The
informant, having checked with colleagues, verified that interviewees were not suspicious of his
role. This check was performed again prior to the main body of interviews. The second check

confirmed that the interviewees understood the researcher’s academic intentions.

The data collection procedures were also flexible enough to permit the researcher to follow up
any surprising issues that surfaced (Miles and Huberman 1994; Rubin and Rubin 1995). For
example, one day the investigator heard from a loudspeaker an announcement about the
existence of a bonus scheme, despite the fact that documents and informal discussions with
personnel were pointing to the non-existence of an official reward system of this kind. This
announcement was recorded in his personal diary and was used during the interviews to clarify

the corporate reward system.

Furthermore, the investigator adopted a flexible, iterative and continuous* research approach
(Rubin and Rubin 1995). Hence, participation for personnel in the semi-structured interviews
was optional (Silverman 1999), and conducted in an informal setting, where the respondent was
alone with the researcher. Moreover, interviews were not recorded, despite the researcher’s
initial intention, since there was a widespread fear amongst members of top and middle
management that any opinions they expressed could possibly be used against them (Taylor and
Bogdan 1998). Indeed, it should be acknowledged that management’s initial suspicion was not
totally groundless. The investigator identified at least two contributing reasons that explain
concerns regarding the recording of interviews. First, the imminent national elections in Greece
were expected to result in radical changes to the executive board, and consequently to all other
hierarchical levels of the company. Unofficial discussions revealed that such political
interventions had been common in the organization. Second, fears were also amplified by
repeated government announcements about plans for privatization, which would result in large

groups of employees becoming redundant.

Notwithstanding, detailed notes were taken during interviews, as this was not considered a
threat by management and other employees. These notes were used by the investigator to

reconstruct the interview immediately following. At the conclusion of each interview,

2 The principle of continuous interviewing design suggests that the questioning is redesigned throughout the project.
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participants were asked if they would like to have a copy of the researcher’s notes. However,

only one interviewee asked for a copy, but after examination, did not keep it.

At the beginning of each interview the researcher also clarified that anonymity would be
maintained and any material provided would be treated with confidentiality (Rubin and Rubin
1995). Participants were also informed about the interview length. The average interview lasted
approximately two hours. However, other interviews, which were held mainly with outliers,
lasted only thirty minutes or so. When the researcher did not manage to cover all the necessary

topics during the first interview, he arranged a follow-up at a mutually convenient date.

The investigator attempted to manage interviews by trying to be reassuring and non-
judgemental. By demonstrating patience, he also allowed time for people to talk and tried to pay
attention to the words they used (Taylor and Bogdan 1998). However, the interviewer also
probed participants (Rubin and Rubin 1995) by asking them to express their opinion on
anonymous statements given during other interviews or observations made in an effort to cross-
check information (e.g., Denzin’s (1978) concept of triangulation). This approach was adopted,
having in mind the principle of suspicion for conducting and evaluating interpretative field
research (Klein and Myers 1999).

In general, the organization of the semi-structured interviews turned out to be a demanding
process, based on the researcher’s knowledge of the social situation (Rubin and Rubin 1995).
Many times the wording of the question turned out to be crucial (Burgess 1984). Descriptive
questions (Taylor and Bogdan 1998) that were formed with the help of material collected during
observations were used in many instances (Silverman 2001), especially at the beginning of the
interviews, while in some other cases, participants were asked to provide explanations about
various documents. Interviewees were also motivated not only to narrate episodes of their

working life, but also to reflect and comment on them.

3.9 Data analysis

Data analysis - the dynamic and creative process through which the researcher gained
understanding of the phenomena under study and refined his interpretations (Taylor and Bogdan
1998) - is a process that did not occur in isolation from, but along with, data collection. Analysis
consisted of the examination, categorization, tabulation and recombination of the evidence
being gathered (Yin 1984). For example, the examination of the archive with the internal emails
of the BPR project team was not considered as a relevant data source in relation to the

investigative focus and this reduced its use to the supportive crosschecking of other information.
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Moreover, the preparation of tables, such as those concerning the departments and the
hierarchical levels of the case organization, required the tabulation of data selected from
different documents. Other tébles, such as those concerning the contribution of the workload to
the knowledge creation process, the places where repairs are conducted, and the questions and
issues that allow the formulation of repair concepts, required the combination of information
obtained from sources, such as internal documents, with empiric material collected in

interviews.

The research used a combination of general analytic strategies (Yin 1984; Arbnor and Bjerke
1997) for the analysis of the case study evidence. Hence, reliance on expressed theoretical
propositions (Yin 1984), the research questions, helped the researcher focus on certain types of
data and guided the analysis. For example, the research focused on the acquisition of
maintenance skills and the use of databases, which are considered as knowledge assets of the
knowledge creation process within the case organization. Simultaneously, the second supportive
analytical strategy was the development of a case description related to the flow of maintenance
work. Although the objective of the case study was not descriptive, this descriptive approach
enabled the identification of apparently casual links within the knowledge creation process, its
context and its knowledge assets. Indicatively, the research presents how personnel acquire tacit
knowledge in the form of maintenance skills though a number of face-to-face interactions. This
enables the identification of links between the socialization stage of the knowledge creation
process with its content, in other words the acquired maintenance skills, within a context that is

shaped by face-to-face social interactions.

Having established general analytic strategies, the research adopted a special type of pattern-
matching strategy, an explanation-building mode of analysis, which also contained some
elements of chronological analysis (Yin 1984). Such analysis interprets the case using the model
of dynamic knowledge creation (Nonaka et al. 2001a), stipulating a set of casual links about it.
The analysis also utilized the knowledge activism framework (Von Krogh et al. 1997) in order
to support interpretations concerning individual or group action and interaction. Furthermore,
other concepts and models, such as Feldman’s (1976; 1981) three-stage model for socialization
and Von Krogh’s framework (1998) on care relationships, played a secondary and supportive

role in the analysis.

At this point it must be acknowledged that such a mode of analysis is inclined to some
interpretive discretion on the part of the investigator, who either can claim a pattern match or a
pattern violation (Yin 1984; Lacity and Janson 1994). For example, one important source of
bias could stem from the translation of the interviews from Greek into English and this could
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degrade meanings. In order to deal with this problem, the researcher has sought on numerous
occasions the advice of a Greek speaking academic researcher in the field of English literature.
Additionally, the researcher, in an effort to minimize arbitrary interpretations, utilized
metaphors and analogies as a mechanism that facilitated data reduction and enabled the
connection of findings to theory (Miles and Huberman 1994; Myers 1997). The
metaphor/analogy mechanism provided the researcher with this pattern-matching tool, since it
suggested the utilization of definitions and casual propositions provided by the model of
dynamic knowledge creation (Nonaka et al. 2001a), such as the knowledge-creating episodes
that are involved in each stage of the SECI process (Nonaka et al. 1994), for making sense of
the data (Weick 1988; 1993; 1995). In the present thesis the sensemaking of data and other
collected empirical material was a process of meaning construction on how knowledge creation
occurs through the daily flow of maintenance work, which is driven by the beliefs of the
researcher. In this sensemaking process the research framework assisted the researcher to focus
on cues that constitute the social reality (Berger and Luckman 1966) of the knowledge creation
process. These assertions constitute an important link between this research and Weick’s
sensemaking concept (Weick 1995).

Since the data obtained was voluminous and varied, this made both data collection process and
analysis time-consuming and demanding (Cavaye 1996). Data analysis involved data reduction
through a process of data selection, simplification, abstraction and transformation (Miles and
Huberman 1994; Ryan and Russell Bernard 2000) in order for conclusions to be drawn. Besides
the careful reading and rereading of collected data, the early analysis steps also involved coding
and memoing (Miles and Huberman 1994), especially when it came to dealing with material
obtained through interviews. In fact each interview answer was ascribed with one or more key
words, in an informal coding process, which allowed the researcher connect this material to the
above-mentioned case description. Then, selected interview quotes were used in order to fortify
the presentation of the maintenance flow of work within the case organization. In addition, data
analysis tactics for the generation of meaning involved making comparisons and building a
logical and coherent chain of evidence (Miles and Huberman 1994) that protected the research
from drawing inferences from non-representative processes. For example, the maintenance
strategies report was compared with material obtained through interviews allowing the
realization that the case organization operates concurrently with a reactive and a proactive
maintenance mode. Furthermore, an attempt was made to draw conclusions, based on the
principle of plausibility (Miles and Huberman 1994; Walsham and Sahay 1999), such as the
proposal for the distinction of experiential knowledge assets into positive and negative ones in

the concluding chapter of this thesis.
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3.9.1 Unit of analysis

The industrial complex of the largest refinery of the public petrochemical group of Petrochem
provides the context for this research. However, the unit of analysis relates to just the
Maintenance Division of this refinery and its six functional departments - an organization of
approximately three hundred people. The research focuses on the knowledge creation processes
within this particular organization and the majority of the interviewees came from its top,
middle and lower management. In addition to these interviews, a large number of datasets
associated with the organization, and the knowledge creation process associated with its

maintenance activities, were collected during and after the Division's BPR project.
3.10 Reflections on the quality of research conclusions

In order to assess quality in case study research, many criteria have been proposed (Yin 1984;
Drucker 1987, Gummesson 1991; Miles and Huberman 1994; Arbnor and Bjerke 1997;
Silverman 1999; 2001; Klein and Myers 1999). Thus, according to Drucker (1987) and
Gummesson (1991), the researcher should satisfy certain qualities and requirements, such as
honesty and a preunderstanding of the phenomena under study. In addition, the researcher
should have adequate access and should present their paradigm with commitment and integrity.
The research project should also be dynamic, possess credibility, allow readers to draw their

own conclusions, and most importantly, it should make what is said to be a valid contribution.

The present study was based mainly on an established set of four criteria (Yin 1984), namely
construct validity, internal validity, external validity and reliability. The use of multiple sources
of evidence, in a manner encouraging convergent lines of enquiry, contributed to the fulfilment
of the criterion of construct validity. For the same criterion, the researcher established a chain of
evidence, to the extent possible, since while in some cases he had access to data sources, it was
infeasible and inappropriate for him to keep copies of confidential documents. Moreover, the
researcher attempted to test the criterion of construct validity by providing a draft of the case
study report to two key informants (Miles and Huberman 1994; Silverman 1999), one from the
mediating consultancy and one from the case organization. Both of these informants were
positive about the content of the report, one of them commenting that the report was resourceful

and provided many insights.

As far as the criterion of internal validity (Arbnor and Bjerke 1997) is concerned, something
that is often linked to credibility and authenticity (Miles and Huberman 1994), the research
attempted to fulfil it with the consistent adoption of an analytical strategy and an explanation-
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building mode of analysis (Yin 1981; 1984). This analysis utilized context-rich and meaningful
descriptions which, coupled with triangulation among complementary methods and data sources
(Denzin 1978), produced generally converging and internally coherent conclusions. The
researcher also endeavoured to link conclusions explicitly with exhibits of condensed/displayed
data. However, the analysis process did not remain without some areas of uncertainty. Perhaps
the most important area of uncertainty concerned the assignment of meanings of interviewees
during discussions about experiential knowledge assets, given their intangible nature. The
researcher attempted to reduce this source of uncertainty by performing theoretical triangulation
(Denzin 1978) with the use of frameworks concerning trust (Newell et al. 2002), care (Von
Krogh 1998) and improvisation (Moorman and Miner 1998). Another equally important area of
uncertainty concerned the roles of individuals within the knowledge creation process, which
contribute to the shaping of the social context. This perceived weakness of Nonaka’s framework
(Nonaka et al. 2001a) was addressed by combining with it the knowledge activism framework
(Von Krogh et al. 1997).

The third case study research criterion, that of external validity (Arbnor and Bjerke 1997), deals
with the problem of knowing whether a study’s findings are gencralizable beyond the
immediate context. The researcher does not claim an automatic generalization of the research
conclusions, since he did not have the opportunity to use replication logic. However, from his
professional experience he believes he can assert that there is plausibility in the conclusions.
More specifically, conclusions regarding knowledge creation and its relationships with its
context and its knowledge assets are likely to be transferable to other maintenance
organizations, and not necessarily confined to oil refineries per se. Some of the conclusions may
also be applicable to other kinds of project-based organizations, however, this is an assertion
that should be treated with much caution. For this reason the researcher has attempted to
provide adequate information about the sampling process, the setting, and history in order to
allow readers to assess the potential transferability and appropriateness of the conclusions. The
aim is to offer a level of usable knowledge that raises consciousness, develops insights and also
provides local and specific knowledge, such as corrective recommendations and specific action

images, in other settings.

Reliability, which is often linked to dependability and auditability (Miles and Huberman 1994;
Silverman 2001), is the criterion that assesses whether the process of study is consistent, across
researchers and methods. The researcher attempted to fulfil this criterion by using a case study
protocol of methods and procedures and by developing a case study database (Yin 1984). He
also paid particular attention to ensure that the features of the study design were congruent with
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the research questions, while the research design enabled the collection of data across the full

range of the appropriate settings, times, and respondents implied by the research question.

3.11 Summary

This chapter has delineated the adopted definition of the term “process” (Van de Ven 1992) by
the present research and has argued about how knowledge creation processes should be
investigated. This approach to process inquiry, along with the theoretical construct, Nonaka’s
framework (Nonaka et al. 2001a), through which collected data were interpreted, indicate the
selection of an interpretive (Chua 1986) case research strategy (Benbasat et al. 1987). Having
established the philosophical and the methodological assumptions of the research, the chapter
presents the research design, starting with an explanation of the benefits arising from the
opportunistic selection of the single research site and a description of how the researcher
negotiated and obtained access to this organization. Reflections on the researcher’s skills and
background have provided evidence of his increased preunderstanding of both the
organizational and social setting. Subsequent sections have provided a detailed description of
the manner in which data were collected and their role in the research. Particular attention has
been paid to the establishment of rapport prior to the description of the data collection
procedures. The unit and the mode of analysis and the case study assessment criteria (Yin 1984;
Klein and Myers 1999) and their fit with the general research design have also been explained.
Next, we turn to the case organization itself.
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Doing the dirty job:
Petrochem and its

Maintenance Division

4.1 Introducti