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Preface

Therole of knowledge as a crucial asset for an enterprise’s survival and advancement has been recognized
by researchers and managers (e.g., von Krogh, Ichijo & Nonaka, 2000). Moreover, by having knowledge
(intellectual resources), an organization can understand how to exploitand develop its traditional resources
better than its competitors can, even if some or all of those traditional resources are not unique.

With the growing awareness of the crucial role that knowledge can play in gaining competitive ad-
vantage, two inter-related issues with regard to knowledge management (KM) initiatives have challenged
executives: first, how to built competitive business strategy around a firm’s intellectual resources and
capabilities, that is, Knowledge (K) strategy, which is oriented toward understanding what knowledge
is strategic and why, and second, how to develop KM strategy that guides and defines the processes and
infrastructure (organizational and technological) for managing organizational knowledge.

However, the realization of business value from KM investments requires alignment between busi-
ness (B) and K/KM strategies. The importance of alignment for effective organizational performance is
now well-recognized. Alignment among two or more organizational dimensions, which may be defined
as the extent to which these dimensions meet theoretical norms of mutual coherence, has been argued
and empirically found to enhance performance.

The main purpose of this book is to bring together, in one book, relevant theoretical frameworks and
latest empirical research findings in the area of K and KM strategies formulation and how to align them
with an organization’s B strategy.

The overall objectives of the book are to enable the reader to:

*  Get an in-depth understanding of the role of organizational knowledge in gaining sustainable
competitive advantage.

. Understand the different approaches to formulate K and KM strategies.

. Recognize the underlying theories behind B and K/KM strategies alignment.

. Provide executives theoretically-sound approaches for formulating business aligned K/KM strate-
gies.

This book is divided into four sections: Organizational Knowledge Management, Knowledge Man-
agement (KM) Strategies, and Business and KM Strategies Alignment, and Selected Readings.

The first section, Organizational Knowledge Management, looks at some emerging views such as
knowledge ecologies and second order knowledge management, and knowledge management leaders’
top issues.

Drawing on systems thinking and complexity theory, the first chapter conceptualizes organizations
as complex adaptive systems within which knowledge ecologies may flourish. The implications of such
reconceptualization for organizational practice and changes in managerial orientations are shown to be
novel offering significant potential towards a second order knowledge management.
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The second chapter presents an empirical study of the impact of introducing knowledge manage-
ment programs on firm performance. In the proposed model knowledge distinctive competences are
considered as the mediating variable, which constitute the foundation of the firm innovation capacity.
Data collected from 222 firms from the Spanish biotechnology and telecommunication sectors are used
to test the model.

Using a Web-based Delphi method, the third chapter presents the results obtained after reaching a
consensus among 100 knowledge leaders on their critical issues. These issues include the perceived
knowledge management benefits and obstacles, the knowledge leaders’ roles and skills, as well as the
technologies they use for implementing knowledge management initiatives.

The main theme of the second section, Knowledge Management (KM) Strategies, is the different
approaches to formulate K and/or KM strategies. In this context K/KM strategy can defined as “the
way in which the firm balances its knowledge resources and knowledge processing capabilities with the
knowledge required to create its products for the markets in a manner superior to its competitors” (Zack,
1999b, p. X). Since strategy, whether business (B) strategy or knowledge (K) strategy, can be seen as a
balancing act between the external domain (opportunities/threats) and the internal domain (capabilities/
arrangements) of the firm (strengths and weaknesses) (Henderson & Venkatraman, 1993; Zack, 1999a),
the external and internal domains of K-strategy can be described as follows (Abou-Zeid, 2005).

The external domain of K-strategy involves three dimensions: K-Scope (what the firm must know),
K-Systemic Competencies (what are the critical characteristics of the required knowledge), and K-
Governance (how to obtain the required K-competencies). The first dimension, K-Scope, deals with
the specific domains of knowledge that are critical to the firm’s survival and advancement strategies.
Survival strategies aim at securing current enterprise profitability, while advancement strategies aim for
future profitability (von Krogh et al., 2000).

The second dimension of the K-strategy external domain is K systemic competencies. The focus
of this dimension is the set of utilization-oriented characteristics of knowledge that could contribute
positively to the creation of new business strategy or better support of existing business strategy. This
set includes characteristics such as:

*  Accessibility, the extent to which organizational knowledge is made available to its members
regardless of time or location (Buckman, 1998);

. Transferability, the extent to which the newly acquired knowledge can be applied in other contexts,
for example, organizational and cultural (Grant, 1996);

. Appropriability, the extent to which knowledge can be imitated. Things are said to have “strong”
appropriability if they are difficult to reproduce by another organization. The converse is “weak”
appropriability. A related concept is that of “sticky/slippery”; that is, sticky knowledge is such an
integral part of a regime that it cannot be extracted in a meaningful whole (Grant, 1996; Narasimha,
2000);

. Depth and breadth (Narasimha, 2000);

. Compositionality, the amenability of knowledge to be synthesized from existing knowledge;
and

. Integratability, the extent to which the newly acquired knowledge can be integrated with existing
knowledge.

Finally, K-governance dimension deals with the selection and use of mechanisms for obtaining the
required K competencies. The process could generate valuable information about their needs

The internal domain of K-strategy involves three dimensions: Knowledge (K) processes, Knowledge
(K)-infrastructures, and Knowledge (K)-skills.
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Knowledge (K)-processes, the first dimension of the K-strategy internal domain, can be classified
into two main categories: K-manipulating processes and K-enabling processes. The first category, K-
manipulating processes, includes all the organizational processes needed to change the state of organi-
zational knowledge such as K-generation, K-mobilization, and K-application (Abou-Zeid, 2003). The
second category, K-enabling processes, include organizational processes that support K-manipulating
processes such as managing conversation, mobilizing knowledge activists, creating the right context,
and globalizing local knowledge (von Krogh et al., 2000).

Organizational knowledge processes are socially interaction-intensive. They involve social interac-
tions and direct communication and contact among individuals and among members of “communities of
practice”. Therefore, they require the presence of social capital. Social capital is “the sum of actual and
potential resources embedded within, available through, and derived from the network of relationships
possessed by a social unit” (Nahapier & Ghoshal, 1998). Recognizing the importance of social capital,
Gold, Malhotra, and Segars (2001) have identified three key K-infrastructures, the second dimension of
the K-strategy internal domain, that is, technical, structural, and cultural, that enable social capital. The
K-technical infrastructure includes IT-enabled technologies that support KM activities such as business
intelligence, collaborationand distributed learning, K-discovery, K-mapping, opportunity generation, and
security. The K-structural infrastructure refers to the presence of enabling formal organization structures
and the organization’s system of rewards and incentives. Finally, the K-cultural infrastructure involves
elements such as corporate vision and the organization’s system of values (Gold et al., 2001).

The last dimension of the K-strategy internal domain is K-skills. KM processes are by their very
nature multifaceted. They involve many dimensions such as technical, organizational and human. This
characteristic of KM processes reflects on the nature of skills required to perform them. For example,
Malhotra (1997) defines a senior knowledge executive, such as a chief knowledge officer (CKO) or
an organizational knowledge architect, as the person who should have the combined capabilities of a
business strategist, technology analyst, and a human resource professional. The ability to facilitate the
on-going process of knowledge sharing and knowledge renewal, the ability to develop the human and
cultural infrastructure that facilitates information sharing, and the ability to utilize the available tech-
nologies for serving the creation, sharing, and documentation of knowledge are some examples of the
required skills.

Chapters IV and V deal with one of the dimensions of K-strategy external domain, namely K-govern-
ance. Chapter IV introduces external knowledge search strategy as a central element of an organizations
overall knowledge management strategy. A conceptual framework for organizations involved in the
external knowledge management activity has been developed. The framework identifies 10 search paths
organizations may follow into the search space, four of which relate exclusively to external knowledge
search.

On the other hand, Chapter V reviews recent literature on knowledge and knowledge transfer (KT)
and discusses the two paradigms that inform most of the KT literature, namely, the positivist and social
construction paradigms and their implications on strategy formulation. Based on this dual paradigm
logic, this chapter proposes a classification system of the core knowledge transfer concepts, models,
and contexts that helps address issues of a strategic nature.

Some of K-structural infrastructure related issues are addressed in Chapter V1. In this chapter a system
dynamics model is used to explore the dynamic relation between organizational learning, modularity,
and strategic flexibility. Based on this model, three core constituent elements of a learning-supporting
knowledge management strategy, namely, boundary spanners and boundary objects, collaboration-sup-
porting systems, and participative scenario planning.
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With regard to K-cultural infrastructure related issues, Chapter VII presents a socialization-based
view to organization’s knowledge strategy. According to this view, socialization diffuses an organiza-
tion’s knowledge strategy through values leadership and practice-led process redesign. Moreover, it has
been argued that socialization results in durable, accessible processes, uniquely configured to business
strategy. A socialization approach integrates practice-level internal knowledge networks to support busi-
ness processes and strategy, leveraging and exchanging knowledge more effectively than authoritative
(“top-down”) institutionalization.

As technology life cycles are decreasing and the amount of information available is already vast,
identifying upcoming innovations and trends as early as possible becomes necessary to decrease uncer-
tainty, implement technology leadership, and create competitive advantage. To this end Chapter VIII
investigates to what extent knowledge management technologies supportand improve strategic innovation
management to face the aforementioned problems successfully. A characterization scheme is developed
to serve as a framework for the subsequent evaluation of knowledge management technologies in rela-
tion to strategic innovation management.

The third section, Business and KM Strategies Alignment, introduces new approaches for achieving
such alignment. In fact several authors clearly indicate the importance of mutually aligning business
strategy and KM efforts and how this alignment helps enhance organizational performance (e.g., Earl,
2001; Ribbens, 1997). For example, Maier and Remus (2001, 2002, 2003) propose a process-oriented
approach that considers market-oriented factors in a KM strategy. In this approach KM strategies can
be described according to the process focus and type of business processes supported (Maier & Remus,
2001). The process focus can extend from a single business process to an organization-wide perspec-
tive, including all relevant business processes (core and service). The type of process is related to the
identification of knowledge-intensive business processes. In addition, Sabherwal and Sabherwal (2003)
empirically found that the cumulative abnormal stock market return (in the 5-day event window) due
to a KM announcement is positively associated with the alignment between the firm’s business strategy
and the attributes of the KM initiative announced. They use four attributes to characterize KM initia-
tives: KM level, KM process, KM means, and knowledge source. KM level concerns the hierarchical
grouping of individuals upon which the KM effort described in the announcement is focused. The KM
processes (or K-manipulating processes) involve the sharing, utilization, or creation of knowledge while
KM means involve organizational structural arrangements and technologies that are used to enable KM
processes (Earl, 2001; Hansen, Nohria, & Tierney, 1999). Finally, knowledge source reflects where the
knowledge originates from.

The concept of alignment in the context of knowledge management is discussed in Chapter 1X which
presents a three-dimensional generic alignment reference framework. The first dimension pertains to
business-related strategies while the second one pertains to information-related strategies. The third
dimension pertains to knowledge-related strategies. The framework encompasses key issue relating to
alignment in KM and presents a unified approach to knowledge strategic alignment.

Chapter X proposes a three-layered service infrastructure that composes services from heterogeneous
applications into specific knowledge management (KM) services. It argues that the alignment of KM
strategy with business strategy can be achieved by introducing a service infrastructure that uses the
concept of KM service in order to connect the customer-oriented materialization of strategic decisions
on a conceptual level with their technical counterpart on the information communication technology
(ICT) level.

Chapter XI proposes a theoretical basis for a knowledge strategy called artificial Ba and discusses
how to develop a concrete, artificial Ba that supports the alignment of knowledge and business strategies.
The proposed system is a complete “artifact”, a supportive environment in which knowledge accumu-
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lates and is shared, a system that is built to activate existing knowledge and to support the creation of
valuable new knowledge in an organization.

The activity domain theory-based view introduced in Chapter XII provides a new approach for guid-
ing the alignment of business and knowledge strategies. In this view alignment is focused around the
activity domain, which can be comprehended as a human work practice where socially organized actors
process a work object into a required outcome

The 12 chapters and Selected Readings provide an overview of the most recent research in the area of
K and KM strategies formulation and how to align them with an organization’s B strategy. In addition,
each chapter provides insight into possible future research directions.
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ABSTRACT

This chapter demonstrates that despite a plurality of discourses related to knowledge, they are reduced
to a single dominant discourse on knowledge management. It draws on systems thinking and complexity
theory to reconceptualise organisations as complex adaptive systems within which knowledge ecologies
may flourish. The focus thus shifts to knowing in situated action and on knowledge as a dynamic phe-
nomenon. The chapter makes a contribution to strengthening the impact of the epistemology of action
and that of a social-process perspective of knowledge. The approach presented has radical implications
for knowledge management such that it becomes an enduring organisational intervention as opposed to
amanagement fad. The implications for organisational practice and changes in managerial orientations
are shown to be novel offering significant potential towards a second order knowledge management.
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Knowledge Management

“If a system is behaving badly, consistently over a long period of time, and in spite of many variations
in surrounding conditions, then something more than marginal tinkering is required to bring about im-
provement. Something within the system itself must change, to a new structure that brings forth a new

behaviour.”

INTRODUCTION

Knowledge management (KM) is increasingly
becoming regarded as crucial toan organisation’s
success. I shall argue in this chapter that this may
only be the case under certain conditions. If these
conditions are not met knowledge management
loses its promise and is reduced to a management
fad. They require a change in assumptions as
well as a particular set of managerial orienta-
tions. This in turn naturally has significance for
organisational culture, change management and
the roles of various organisational actors ranging
from executives, managers and professionals to
practitioners.

This chapter first summarises the major
discourses around knowledge (Spender, 1996)
and then considers how these translate into a
dominant discourse on knowledge management.
Second, it explores the set of assumptions that
underpin conventional approaches to knowledge
management which are based on this dominant
discourse. These assumptions lead to what may
be termed first order knowledge managementthat
views knowledge as static and reified. First order
knowledge managementis characterised by aposi-
tivist approach that is based on an epistemology
of possession (Assudani, 2005; Cook & Brown,
1999) or a perspective referred to as cognitive-
possession (Chiva & Alegre, 2005). The chapter
then draws on constructs from systems thinking
and complexity theory to question the assumptions
of first order knowledge management and to show
how it is likely to be reduced to a management
fad. Systems thinking highlights the importance
of holism, worldview, boundary determinations,

—NMeadows and Robinson (2002, p. 291)

synthesis, positive and negative feedback, bal-
ancing and reinforcing behaviour, relationship
betweensystemsstructure and behaviour, generic
behaviours that replicate across organisational
processes and the distinction between short term
and long term impacts. Complexity theory comple-
ments the perspectives of systems thinking by
introducing the notions of nonlinear dynamics,
fitness landscapes, co-evolution and co-creation,
self-organising behaviour, aswell asaccentuating
the phenomenon of emergence in organisations
characterised by social complexity.
Collectively these perspectives enrich the
intellectual armour that may be brought to bear
on knowledge management by professionals,
researchers and practitioners. This call on sys-
tems thinking and complexity theory is a way
of reflecting how the plurality of discourses on
knowledge may be translated into a more plural-
istic discourse on knowledge management itself.
The contribution of this chapter is an attempt to
strengthen the impact of the epistemology of action
(Assudani, 2005; Cook & Brown, 1999) and that of
asocial-process perspective of knowledge (Chiva
& Alegre, 2005) on knowledge management.
The shift in focus based on systems thinking
and complexity theory results in conceptualising
the organisation as a complex adaptive system.
Within such a conceptualisation, one refers to
knowledge ecologies that are dynamic, self-orga-
nising and adaptive. Thishas radical implications
for both strategy and knowledge management.
Alignment between business and knowledge
management strategies may not simply be de-
signed and imposed, but may only be stimulated,
through managing organisational context and
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interactions between actors within and outside
an organisation. We may therefore refer to busi-
ness and knowledge strategies as undergoing a
process of co-evolution.

Finally, the chapter draws on these theoretical
approachesandassumptionsandtheirimplications
to show how they require a change in managerial
orientations. This is a very practical matter that
offers guidelines to managers on how to proceed
in crafting both organisational and knowledge
management strategy in a synergistic way such
that knowledge management becomes a deep and
enduring organisational intervention, rather than
just a management fad. The title of this chapter
refers to systemic change. This is exemplified in
the quotation by Meadows and Robinson (2002) at
the start of the chapter. Systemic change requires
something more fundamental than just “marginal
tinkering”. It requires a fundamental change in
the system’s structure. When | refer to systemic
change in KM, it is directed at two levels. The
first is directed at KM which needs fundamental
change at a systemic level as a field itself. The
KM field as a system includes scholars, profes-
sionals, academic publishing outlets, boards of
journals that publish on KM, consultants and
practitioners and the relationships between them.
It also includes the process and content of KM.
If KM is to fulfill its promise, it has to shift from
marginal tinkering of this system to a change in
the structure of the system itself. Since the KM
system as identified here is a human activity
system that is socially constructed, one way of
changing the structure of the system is to change
the assumptions that underlie such a system. The
second level at which | am referring to systemic
change in KM is the application of KM within
organisations and firms that involves a change
within the organisation as a system, such that it is
an enduring intervention, as opposed to a super-
ficial change based on “marginal tinkering”.

The objectives of this chapter are to:

. Indicate that despite multiple discourses on
knowledge there is a dominant discourse
when it is translated to KM

. Critique existing approaches to KM thatare
based on this dominant discourse

. Present key concepts from systemsthinking
and complexity theory

. Show how systemsthinking and complexity
theory enable us to conceptualise organisa-
tions as complex adaptive systems (CAS)

. Present the notion of knowledge ecologies
embedded with CAS

. Show how CAS and knowledge ecologies
offer us a more radical view of KM

. Consider their implications for organisa-
tional practice

BACKGROUND

Knowledge management is considered to be
important for organisational success in the con-
temporary world, as knowledge is now accepted
as a critical resource. Scholars and practitioners
argue that competitive advantage relies primar-
ily on knowledge based resources especially
if they are not easily imitated (Nielson, 2005).
This goes to the heart of the resource based view
(RBV) of the firm (Eisenhardt & Martin, 2000).
Thomas, Sussman, and Henderson (2001) note
thatmuch of the dialogue in strategic management
revolves around the theme that performance dif-
ferences across organisations may be attributed
to asymmetries in knowledge. Knowledge may
be exploited to acquire economic rents and to
achieve competitive advantage, hence the need
for the implementation of knowledge manage-
ment. However, knowledge is multifaceted and
is a complex phenomenon (Spender, 2005). This



is evident from the multiple, sometimes overlap-
ping, discourses about knowledge together with a
variety of classifications and taxonomies. In this
section, | summarise some of the salient issues
and debates arising from these.

There hasbeen much debate based on multiple,
tenable philosophical positions on knowledge.
These have notbeenresolved. The debate revolves
around the interplay between ontology and epis-
temology, and hence the relationship between
reality and knowledge of that reality. Depending
on one’s philosophical standpoint, one’s view of
knowledge will be different (Assudani, 2005). For
example Spender (1996, p. 47) shows that a posi-
tivist theory of knowledge holds that “universal
knowledge, true at all times and in all places is
the highest grade of knowledge”. Alternatively a
social constructionist perspective will posit that
knowledge is transitory, subjective, changes in
time and space, based on interpretation of the
human knower and embedded in the context in
whichtheinterpretationisoccurring. Theimplica-
tions for KM are very different depending on the
philosophical stance on which it is based.

Knowledge as a factor of production (Earl,
2001; Spender, 1996) isadiscourse that has to some
extent propeled KM. For much of the twentieth
century, the primary input factors of production
were considered to be land, machines, labour, and
capital. Inthe early industrial era, labour referred
primarily to physical or manual labour, but over
timewith the rise of the bureaucratic organisation,
the focus shifted to include intellectual labour as
managerial and professional skills became more
important. However, it became increasingly clear
that knowledge ought to be considered an input
factor in its own right. Indeed knowledge may be
considered a superior factor of production, as it
determines how the other factors of production
may be managed, configured, and coordinated
(Zack, 1999).

A complementary but parallel developmentin
the theory of organisation was that of the resource
based view of the firm (Eisenhardt & Martin, 2000;
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Teece, 2000; Zack, 1999). The RBV approach
argues that sustainable competitive advantage
in product and service markets arises as a result
of the underlying resources that give rise to the
productsand services. These underlying resources
will beasource of sustained economic rents if they
are relatively immobile, rare, and inimitable. The
resource based view is then one small step away
fromafocusonintellectual resources, competen-
cies, and capabilities towards what may be termed
a knowledge-based view of the firm.

One aspect of the organisational learning
discourse focuses on the cognizing entity. If the
individual is considered “logically and tempo-
rally” (Spender, 1996) prior to the group, then the
act of cognizing is considered to be an individual
one. In this sense, it is only the individual that
learns. Organisational learning then only existsto
the extent that individuals make their knowledge
available to others through a process of sharing,
and organisational learning becomes the overlap
of what individuals know. Alternatively, if the
individual is not logically and temporally prior to
the group, thereisnoreasontoacceptwhyagroup,
collective, or the entire organisation cannot be a
cognisingentity initsownright. Atminimum, we
may accept that all new learning by individuals
occurs within a social context that shapes what
cues from the environment the individual pays
attention to, and hence what new experiences the
individual engages in and what the individual
learns. Asaresult, the organisational context and
perhaps organisational culture impacts learning
even if the individual is the cognising unit.

The collective therefore at least shapes the
learning that occurs within organisations. The
importance of context and organisational culture
bringsinanadditional dimension, that of identity.
The identity of an individual is mediated, if not
largely determined, by the context in which he or
sheisimmersed. Assuch, the relationship between
knowledge and identity also becomes important.
Spender has argued persuasively that “both in-
dividuals and collectives have knowledge based
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identities” and that “it is not easy to determine
whichislogically andtemporally prior” (Spender,
1996, p. 53). This discussion then brings us into
therealm of asocial perspective of learning which
“implies that individuals are social beings who
together construct an understanding of what they
have around them, and learn from social interac-
tionwithinsocial systemsas organisations” (Chiva
& Alegre, 2005). Since communities of practice
engage in this kind of social learning embedded
in practice, the literature associated with com-
munities of practice may be considered part of
this knowledge discourse (Wenger, McDermott,
& Snyder, 2002; Wenger, 1998).

We may also consider the discourse that dif-
ferentiates between alternate types of knowledge
asopposed to makingadistinction between knowl-
edge and other factors of production, or between
different philosophical views of knowledge. As
a result this discourse readily lends itself to the
construction of various knowledge typologies
and classification schemes. The one that stands
out prominently is the differentiation between
explicitand tacitknowledge. Other classifications,
for example, distinguish between procedural and
declarative knowledge. The relationship between
data, information, and knowledge may also
be considered part of this discourse (Alavi &
Leidner, 2001).

Perhaps the discourse about knowledge that is
the most contentious is that about distinguishing
between knowledge as an object, asset, stock, re-
source, or commodity and that of knowledge as a
flow orasaprocess. When knowledge is an object,
then it is reified and lends itself to be captured,
codified, manipulated, and transferred. Alterna-
tively, if knowledge is considered a process, it is
no longer static and objectified. Ratheritbecomes
a dynamic phenomenon. | shall show later in
this chapter that if KM is to become enduring,
there needs to be more emphasis on knowledge
as a process. Another way to characterise this
distinction is that of the epistemology of pos-
session vs. the epistemology of action proposed
by Cook and Brown (1999). They pick up on the

distinction between tacit knowledge and explicit
knowledge on the one hand, and the distinction
between individual and group knowledge on
the other hand, and assert that these give rise
to four distinct forms of knowledge each equal
to the others. They class all four of these under
an epistemology of possession, and assert that
in addition to this, there is a need for a parallel
epistemology of practice where ways of knowing
become the focus. They contend that knowledge
and knowing should not be seen as competing, but
as complementary and mutually enabling. They
further contend that the interplay of knowledge
and knowing is a potentially generative phenom-
enon, where new knowledge and knowing arises
in the use of knowledge as a tool of knowing
within situated interaction within the social and
physical world.

It should be clear from the above discussion
that the literature on knowledge is diverse with
multiple, overlapping discourses. It further shows
that knowledge is a complex phenomenon. This
is laudable. Unfortunately pluralism is lost some-
what in the resulting discourse on knowledge
management, as the dominant discourse on KM
is one that is based on the cognitive-possession
perspective. The major exception to this is KM
based on communities of practice which tends to
be based on a social-process perspective, as it is
related to social learning out of situated action
embedded in practice. The dominant discourse
on KM is based on the epistemology of posses-
sion and this is what I refer to as first order KM.
It is a discourse that reduces the complexities of
knowledge into a more objectified notion. This
is exemplified by the following:

The reification of knowledge has grown more overt
with the “objectified transferable commodity”
envisaged by the knowledge management ap-
proach, whichtreatsknowledge as practically syn-
onymous with information created, disseminated,
and embedded in products, services, and systems.
(Gherardi, 2000, p. 213, emphases added)



In order to consider this form of reductionism,
we may consider the knowledge perspectives
and their implications by Alavi and Leidner
(2001), who identify the various perspectives of
knowledge as: (1) knowledge vis-a-vis data and
information, (2) a state of mind, (3) an object,
(4) a process, (5) access to information, and (6)
capability. Despite this diversity of knowledge
perspectives that seem to reflect the multiple
discourses on knowledge, a closer examination
of their implications for knowledge management
show that they reduce to the cognitive-possession
perspective. The set of implications for four of
their six perspectives of knowledge all reducetoa
focus on provision, access, retrieval, or exposing
individuals to information. This includes their
perspective of knowledge as a process. Their
interpretation of knowledge as process is about
a process of creation, sharing, and distributing
knowledge. Despite an attempted distinction
between knowledge as a stock and knowledge as
a flow, their implications reduce to knowledge as
an object where the focus is on the building up
of a stock of knowledge while that of knowledge
as a flow is more about movement or transfer of
the objects of knowledge. Their perspective of
knowledge as process is reduced to the transfer
of a commodity. This is very different from
knowledge as process as a dynamic phenomenon
with a focus on the activity of knowing that was
accentuated inthe knowledge discourses referred
to earlier.

Assudani (2005) draws on a diverse set of
literature in demonstrating the plurality of per-
spectives and multiple discourses on knowledge
and also makes reference to the epistemology of
possession and the epistemology of action. She
acknowledges the epistemology of action as one
where knowledge is seenasadynamic process. In
herproposed framework, sherefers to “knowledge
of”, “knowledge as process”, and “knowledge
from”. She categorises both “knowledge of”” and
“knowledge from” under the epistemology of
possession and “knowledge as a process” under
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the epistemology of action. “Knowledge of™ is
in the sense of knowledge as an input factor.
“Knowledge from” is the outcome in the form of
innovationand organisational learning. However,
in consideration of “knowledge as a process” in
her framework, it becomes one of leveraging
resources and transferring knowledge. A careful
consideration shows that the notion of knowledge
as process in her framework reduces to one of an
organisational process of knowledge transfer. This
isavery distinct notion from that of knowledge as
process to mean a focus on the situated activity of
knowing. The latter isunderstanding knowledge as
adynamic phenomenon, while herversionisone of
atransfer processand that of leveraging resources.
An organisational process of knowledge transfer
in this sense ultimately reduces to a reification
of knowledge, where knowledge is an object, and
knowledge transfers in the same way a commod-
ity transfers. The point is that Asssudani, while
acknowledging knowledge as a process distinct
from knowledge as a stock and acknowledging
the importance of the social process perspective
reduces it in her framework into a cognitive-
possession perspective. Despite venturing into
the messiness and complexity of the multiple
perspectives of knowledge, her framework gets
co-opted into the dominant KM discourse, that
of the epistemology of possession.

A similar argument may be made in rela-
tion to the taxonomy of schools of knowledge
management proposed by Earl (2001). The four
schools that are labeled under technocratic and
economic are clearly based on a cognitive-pos-
session perspective. A brave attempt is made in
movingtoasocial process perspective inthethree
schools that are labeled behavioral. However, a
close examination of the attributes under each of
the schools reveals that they are primarily based
on an epistemology of possession. The exception
may be Earl’s organisational school which tends
to be akin to a community of practice approach.
Once again, the discourse on KM does not reflect
the pluralistic discourses on knowledge. Rather
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it gets co-opted into the dominant discourse on
KM, that is, the epistemology of possession.

Conventional approaches to KM that arise out
of this dominant discourse may be termed first
order knowledge management. They are based on
the following set of related assumptions:

. Knowledge is reified.

. Knowledge is useful when it is objective
and certain. Spender (1996), presenting a
thorough critique of this view, underlines
how much organisational theorising is
constrained to such a positivist theory of
knowledge.

. Distinction between tacitand explicit knowl-
edge (Nonaka & Takeuchi, 1995).

. Knowledge may be managed through

KM.

*  Knowledge identification is a search pro-
Cess.

. Knowledge construction is a process of
configuration.

. KM comprises knowledge processes such
as identification, generation, codification,
and transfer (Alavi & Leidner, 2001).

. Business strategy may be formulated and
implemented. Thisisafundamental assump-
tionacrossall strategic choice approachesto
strategy and, ataminimum, will include the
design, planning, positioning, and cultural
schools of strategy (Mintzberg, Ahlstrand
& Lampel, 1998).

. KM strategy may be formulated and imple-
mented (Hansen, Nohria & Tierney, 1999;
Zack, 1999).

. KM strategy must be aligned to the business
strategy (Zack, 1999).

The last three assumptions above are typi-
fied and are clearly evident in the framework for
formulating a knowledge management strategy
offered by Earl (2001).

Knowledge is considered a “thing”; in other
words, itisreified. Werefer to knowledge as a criti-

cal resource, intellectual asset, or strategic asset
(Teece, 2000). A common view that is presented
isthat of a hierarchical relationship between data,
information, knowledge, and wisdom as articu-
lated in the knowledge pyramid. A reification
of knowledge renders it amenable to knowledge
management, because it enables us to bound it,
classify it, control it, and thereby manage it. It
seems to be accepted as almost axiomatic within
first order KM that knowledge may either be clas-
sified as tacit or explicit. This distinction is drawn
from Polanyi and was popularised by Nonaka
and Takeuchi (1995) who examined the relation-
ships between explicit and tacit knowledge. They
mapped them as dimensions on a set of axes to
generate their knowledge spiral model. The key
components of KM are anumber of organisational
processes related to knowledge. The knowledge
spiral givesriseto four of these processes, namely
socialisation (tacit-to-tacit), externalisation (tacit-
to-explicit), combination (explicit-to-explicit), and
internalisation (explicit-to-tacit). Alternatively, a
slightly different set of knowledge-related pro-
cesses may be considered. These comprise the
identification, generation, capture, codification,
and transfer of knowledge.

The knowledge generation process assumes
that human actors generate new knowledge from
existing stocks of knowledge, and as such, KM
must focus on creating the conditions for knowl-
edge generation to occur. Knowledge generation
is dependent on first identifying existing knowl-
edge. If knowledge is reified, then the knowledge
generation process is a matter of searching for
knowledge through a process of identification
and then reusing existing knowledge as building
blocks to construct new knowledge. The issue
then becomes defining what the search space is
and putting into place mechanisms for optimising
the search. The search space is related to internal
and external knowledge search. The internal
search space may defined as a map of all existing
knowledge residing within the organisation. It
may be in the form of knowledge held by indi-



viduals (either tacit or explicit), or in the form of
knowledge embodied in organisational blueprints,
manuals of best practice, policies, procedures, and
organisational practices. The latter is sometimes
referred to as congealed knowledge. The external
search space is somewhat more open ended, but
may be described as that space whichencompasses
knowledge that resides outside the organisation,
thatcould be used for organisational benefit. Some
of the managerial prescriptions focused on the
external search space will include benchmarking
and customer relationship management (CRM),
especially the form of CRM that seeks to detect
patterns of customer behaviour and needs, by the
data mining of extensive customer and public
information.

The basic mechanisms of knowledge genera-
tion, whether based on internal or external search,
are essentially a process of configuration, or
perhaps more accurately reconfiguration. It is a
new configuration of building blocks of existing
knowledge either internal or external that may
be regarded as new knowledge. It must be noted
that these approaches rely on an assumption of
knowledge as valuable only if it has connotations
of certainty, objectivity, and codifiability. The
importance of tacit knowledge is only recognised
tangentially when it may be converted to a form
that is manageable and controllable.

The process of knowledge codification takes
existing knowledge and codifies itin a form thatis
amenable for transfer and use by others. The KM
task here becomes one of identifying appropriate
formats, conventions, and media for codifying
knowledge. Once the knowledge is codified,
we require a means for facilitating knowledge
transfer. The underlying idea is that the codified
knowledge is an asset that can be used to create
value, and hence must be made accessible and
transferred to those within the organisation that
can apply (exploit) it for value creation. This
leads to the next knowledge management task of
instituting mechanisms for widespread knowledge
transfer. The focus here is on technology based
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storage and search solutions in the form of data-
bases, knowledge stores, directories of experts,
and best practices.

Ultimately, first order KM relies on knowl-
edge processes such as knowledge identification,
generation (or more accurately configuration),
codification, capture, and transfer in order to
develop human and social capital, as these are
considered as important in facilitating produc-
tive activity (Lovas & Ghoshal, 2000). While the
underlying notions of human and social capital are
valuable because they represent the potentiality
for new knowledge, capabilitiesand organisational
novelty, it is unfortunate that the term capital is
used. It has connotations of economic or financial
capital, and as a result the focus shifts to the idea
of astock of capital that may be accumulated. This
downplays the notion of ever changing relation-
ships and hence an underlying dynamism that
relates to the potentiality hidden behind human
and social capital. Furthermore, the relationship
with economic capital has the connotation of a
stock that may be depleted with use, whereas it is
commonly accepted that knowledge may actually
appreciate with use. The feedback mechanisms
that relate to economic and financial capital and
those related to knowledge creation are very dif-
ferent and the dynamic relationships are equally
different. The focus on human and social capital
has resulted in a preoccupation with accounting
type measures for human and social capital. As
a result social capital is reduced to ideas about
customer capital, investor capital, and employee
capital. It loses its richness, especially related to
issues such as trust embedded in social relation-
ships.

The discussion of KM thus far relates mainly
to the KM process but provides little insight into
the KM content. How do managers, executives,
and practitioners define what the appropriate
knowledge that has to be generated is and what
knowledge must be made available for wide-
spread transfer? The response of first order KM
to this question is that the organisation requires
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a KM strategy that will encompass both process
and content elements. The required KM content
will in turn depend on the business strategy. We
therefore need to turn our attention to business
strategy. Conventional approachesto strategy are
primarily based on what may be termed strategic
choice perspectives (Child, 1972; Stacey, 2003).
This means that decision makers and executives
may analyse the external environment, and then
choose and designan appropriate strategy thatwill
yield organisational success in such an environ-
ment. A strategic choice approach dictates thatan
organisation’s KM strategy becomes one element
of the overall business strategy, and there has to
be alignment between the KM strategy and the
business strategy (Earl, 2001; Hansen, Nohrie,
& Tierney, 1999; Zack, 1999). The operative
words in this perspective are fit and alignment.
The organisation strategy or business strategy
must have the relevant fit with the environment,
and the knowledge strategy must align with the
business strategy.

First order KM and its relation to business
strategy asarticulated inthe preceding paragraphs
has become accepted wisdom and is based on a
number of assumptions that have not been ques-
tioned critically. It leads to an understanding of
knowledge that is very static, and this is one of the
reasons that KM faces the danger of becoming a
management fad. Nielson (2005) examines KM by
considering how the strategic management litera-
tureisdivided into mainly the contentand process
streams of theoretical approaches. He highlights
that the content approach may be criticised as “it
adopts a static approach, regards competitionasa
zero-sum game, and neglects the context within
which, and the processes whereby strategies are
generated, selected and implemented” (p. 2). He
goes on to highlight that the process stream of
literature, in turn, “uses a rather static approach
to the management of knowledge in network
relationships in that it assumes knowledge to be
universal, objective, transferable (when coded)
and controllable ingeneral” (p. 2), whereas knowl-
edge is in fact dynamic and subjective.

In the next section, | examine the nature
of management fads to provide support for the
contention that first order KM 1is based on as-
sumptions that are likely to reduce KM to a
management fad. Thereafter, | proceed to draw
on systems thinking and complexity theory to
show how these theoretical approaches offer us
a possibility to reconceptualise KM differently,
such that it may lead to systemic change inamore
enduring way.

FIRST ORDER KNOWLEDGE
MANAGEMENT AS A
MANAGEMENT FAD

If we are to understand why KM may be reduced
to a management fad, it will be instructive to
analyse whatamanagement fad is. The dictionary
(WordWeb 1.63,2001) defines a fad as “an interest
followed with exaggerated zeal”. It is associated
with a craze and is cult-like. The notion of cult
should alert us to the dangers inherent in fads.
Sterman (2002) states that “a fad, by definition,
involves the temporary adoption of a new idea or
product, followed by its abandonment” (p. 339).
A management fad therefore constitutes an idea,
model, concept, or methodology which generates
high interest amongst practitioners, academics,
and consultants that is adopted with an exagger-
ated zeal that feeds on itself, through word of
mouth, herding behaviour, and bandwagon effects.
Itis fueled by hype about what it can achieve and
about its benefits. The management fad would
therefore typically have an extended “honeymoon
period” as the phenomenon of interest grows ex-
ponentially, but this is followed by a rapid decline
viaa downward spiral as it unravels when it does
not fulfillits promise, causes disillusionment, and
is abandoned. We could therefore identify the life
cycle of a fad as comprised typical overshoot and
collapse behaviour. Quality circles, management
by objectives (MBO), total quality management
(TQM), business process re-engineering, and
perhaps the balanced scorecard may be cited as



examples of management approaches that have
become management fads.

Sometimes the idea or concept is of merit,
but disillusionment occurs because of a variety
of effects not directly linked to the value of the
conceptitself. Thismay include incorrectapplica-
tion of the concept, extending it beyond what it is
designed to achieve, making a gross simplifica-
tion of the phenomenon that is embodied in the
concept, or the concept is merely over-exploited
for commercial purposes by those who jump on
the bandwagon of its popularity. In this way;, it is
stripped of its richness and complexity rendering
itimpotentinrelationtoitspromise. | suggest that
first order KM makes a gross oversimplification
by way of being wedded to an epistemology of
possession. It is therefore subject to such devalu-
ation, for some of these reasons, and especially
because it has stripped away the richness and
complexity of knowledge. As a result, although
KM has enormous potential, it may be reduced
to just another management fad unless there is a
shiftinourassumptions about the nature of knowl-
edge, KM, strategy, and a change in managerial
orientations in practice.

A hint about KM becoming a fad is provided
in Nielson (2005) where he states, “Knowledge
managementhas become somewhat of abuzzword
and the term is used extensively in the business
literature” (p. 1). As Spender (2005) highlights:

The bulk of the managerial excitement, and the
core of the more accessible KM literature, ap-
proaches it as better identification and manage-
ment of the organizations “knowledge assets”
where thattermimplies some non-traditional type
of resource .... customer and supplier relations,
and goodwill, can be similarly considered. In this
way KM seeks to extend our traditional notions
of decision-making about the acquisition and
allocation of tangible assets to cover intangible
assets as well. The implication is that organiza-
tions contain or possess under-considered assets
which may be strategically important, especially

10

Knowledge Management

if they are the source of sustainable economic
rents. (p. 102)

He then goes on to speak of KM’s radical
possibility where he argues that “our theory of
managing and of the firm/organization may need
to go beyond the limits that its present certainty
and rationality-oriented axioms allow” (p. 103).

In order for KM to fulfill its real promise and
radical potential, and to contribute asanenduring
organisational intervention,amore critical review
is required of the assumptions that underpin first
order KM. If knowledge is a thing, then it can
be captured, codified, and transmitted. I argue
against this reification of knowledge and assert
that we have to approach knowledge as a much
more dynamic phenomenon, with the focus shift-
ing from knowledge to the act of knowing itself.
This is consistent with the social-process view of
knowledge. Knowledge is only generated in the
act of knowing; everything else is information.
In other words there is the perpetual potentiality
for knowledge generation, but this is only trans-
formed into actuality when information comes
into contact with the human intellect. This hap-
pens in the act of knowing in the instant when
there is sensemaking and interpretation. Maitlis
(2005) defines sensemaking as “a process of
social construction in which individuals attempt
to interpret and explain sets of cues from their
environments. This happens through the produc-
tion of ‘accounts’—discursive constructions of
reality that interpret or explain—or through the
activation of existing accounts” (p. 21).

This is taken from the point of view of a single
act of knowing. In reality, human actors are con-
stantly engaged in thought, and hence are engaged
insensemaking and interpretationatevery instant,
so knowledge isbeing regenerated afresh atevery
instant. This phenomenon of constant thoughtand
action means that there is perpetual regenerating
of knowledge. If we believe that knowledge is a
thing, we lose sight of this dynamic phenomenon
of the knower that is creating the knowledge at
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every instant. This may appear to be a semantic
distinction of little theoretical or practical value.
However the distinction is very significant, as it
leads us to two very different views of KM. The
most common is that of knowledge becoming
reified and a de facto static phenomenon, and the
second a much more dynamic view of knowing.
We have already considered the former in the
background of this chapter. The latter requires
an ecological view of knowledge. A second order
KM requires a philosophical approach in consid-
ering the dynamic interplay between knowledge
and the knower and hence the epistemological
considerations. In addition, more attention needs
to be paid to the social interactions between ac-
tors since “knowledge is socially constructed; it
is about ideas and meanings that have evolved
through social interaction and communication”
(Hearn, Rooney, & Mandeville, 2003, p. 239).
Thereisalarge body of theoretical work in the
area of organisational science that supports such
epistemological considerations of knowledge as
a dynamic phenomenon. | shall draw on two of
these strands from organisational theory, namely
systems thinking and complexity theory. These
theoretical perspectives offer the opportunity to
reconceptualise KM such that it is in conformity
withanecological view of knowledge, and indeed
one that is embodied in a wider ecology, hamely
that of the social ecology of organising/organisa-
tions. This makes the relationship between KM
and organisational or business strategy one that
is very significant in the form of co-evolution.

TOWARDS SECOND ORDER
KNOWLEDGE MANAGEMENT

Systems Thinking

Systems thinking (Jackson, 2003; Senge, 2006;
Sterman, 2000; Vennix, 1999) is a well devel-
oped area of study spanning some 40 years and
made up of a number of strands of effort. For the

purposes of this chapter, I shall introduce only a
few key concepts from systems thinking relevant
to our purpose.

. Holism: Systems thinking is concerned
about holism as opposed to reductionism.
Reductionism is a way of understanding
the world based on the understanding of
the parts. If we decompose an entity into its
constituent parts and analyse the parts we
can get an understanding of the whole, by
summing up our understanding of the parts.
By contrast, systemsthinking arguesthatwe
lose something when we decompose a sys-
tem into its constituent parts. This is based
onthe factthatrelationshipsand interactions
between parts are of crucial importance to
the system. We may refer to the position that
by decomposing and analysing asysteminto
parts we can understand the system as the
fallacy of analysis.

. Relationships: In systems thinking, re-
lationships and interactions are of critical
importance. If we wish to understand a
system, then we need to understand patterns
of relationships. This calls on the skills of
synthesis to counter the fallacy of analysis.

. Boundary: A distinction is made between a
system and its environment. This raises the
question of system boundaries that separate
the system from its environment. Boundary
considerations are of enormous significancein
systems thinking. If the boundary of a system
changes, the system itself changes. Wosten-
holme (2003) states that “boundaries are the
one facet of organisations that are perhaps
changed more often than any other” (p. 9).

. Feedback: A fundamental principle of
a systems approach is that the system is
comprised of multiple feedback loops that
interact with each other. This is the source
of the system’s dynamic behaviour. We may
distinguish between positive and negative
feedback loops. A positive feedback loop is
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one where a change in the value of a vari-
able feeds back and cascades throughout the
systemsuchthat it causesafurther change of
that variable in the same direction. As such,
apositive feedback loop isalsoareinforcing
loop. In other words, a positive feedback
loop generates reinforcing behaviour. This
is one source of turbulence as a system
propelled by positive feedback could lead
to exponential or explosive growth. This is
what is commonly manifested as vicious or
virtuous cycles. A negative feedback loop is
one where a change in a value of a variable
feeds back such that it causes the variable
to change in the opposite direction. This is
balancing feedback, as it tends to balance
the initial change. A negative feedback loop
generates goal-seeking behaviour.
Structuredrivesbehaviour: Thestructure
of the system is embodied in the feedback
relationships of the underlying variables of
the system. It is this deep structure of the
system that gives rise to the system behav-
iour. The implications of thisare that system
behaviour isendogenously generated and not
directly generated from the environment as
such. Signals from the environment could
trigger one or more feedback loops that
stimulates the endogenous behaviour of
the system, but the system behaviour is not
exogenous.

Time delays: The feedback effects are not
always instantaneous as there will be a vari-
ety of time delays within the system. This is
asource of oscillation of system behaviour as
it will overshoot and undershoot the goal.
Emergence: A system has emergent prop-
erties, which arise out of the interactions
of the parts. Such properties are holistic
in the sense that they are properties of the
whole and not of the parts themselves. It
is the relationships between the parts that
determine the emergent properties of the
system. Examples of emergent properties
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are the properties of wetness in water or the
temperature of a substance.

. Generic behaviours: There are common
patterns of system behaviour that replicate
themselves under a variety of systems con-
textsand situations. Such generic behaviours
include exponential growth, asymptotic
growth and decline, s-shaped growth, over-
shootand collapse, andsoon. Asanexample,
s-shaped growth is common in population
dynamics, the spread of epidemics, and the
diffusion of innovations (Sterman, 2000). As
aresultofthese genericbehaviours, systems
theorists have identified a set of systems
archetypes which serve as templates to un-
derstand such common behaviour patterns
(Senge, 2006; Wostenholme, 2003).

Complexity Theory

Complexity theory (Anderson, 1999; Chiles,
Meyer & Hench, 2006; Cilliers, 1998; Kurtz &
Snowden, 2003; Lewin & Volberda, 1999; Morel
& Ramanujam, 1999; Stacey, 2003) isnota single
theory but rather an ensemble of ideas, concepts,
and metaphors drawn primarily from the physi-
cal and natural sciences that are considered to be
applicable to many kinds of complex systems,
including social systems. | shall begin by offer-
ing a general definition of a complex adaptive
system:

A complex adaptive system (CAS) is a system
comprised of heterogeneous agents that interact
locally with each other based on local schema,
such that the behaviour of the system arises as
a result of feedback relationships between the
agents, and the system evolves as the schemata
of the agents adapt based on the feedback.

The actual nature of agents will depend on the
kind of system under consideration. For example,
in chemical systems, the agents may be molecules,
while inthe case of acolony of ants, the agents are
the individual ants. In social systems, the agents
are usually taken to be individual human beings
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or groups of human beings. There are exceptions
I shall consider later. Since the agents are able to
adapt their schemata and their behaviours based
on feedback through their interactions with other
agents, the system has an adaptive capability.
The heterogeneity of agents is important as it
accentuates the diversity and plurality that make
up the richness of CAS, and is especially impor-
tant when applying CAS to social systems. It is
important to note that no agent can understand
the whole system, nor does any single agent or
small group of agents direct the behaviour of the
system. The behaviour of the system emerges
from the interaction of agents through multiple,
nonlinear feedback relationships.

The characteristics of CAS are explored
below:

. Fitness landscapes: Each of the agents acts
according to its own schema which would
amongst others embody its payoff functions
and try to maximise its fitness. As a result,
we may conceptualise agents as traversing
an imaginary fitness landscape. A traversal
up the landscape to a higher level would
correspond to increasing the agent’s fitness.
Similarly, traversal downwards will decrease
the agent’s fitness. One strategy that could
be adopted is an adaptive walk. An agent
traverses one step in a particular direction.
If the step leads upwards, then the agent
takes the step to a higher fitness level. If
the step would cause a decrease in fitness,
it retraces the last step of the traversal. The
consequence of an adaptive walk strategy is
that the agent could be caught at local peaks
and hence willnotachieve maximum fitness.
The fitness landscape represents the environ-
ment of the single agent traversing a static
landscape. However, it gets more interesting
because the fitness landscape is constantly
being adjusted and shaped as other agents
actaccording to their own schemata and fit-
ness functions, and hence are changing the

environment for the first agent. As a result,
the composite fitness landscape across which
all agents are traversing is constantly being
deformed. In this sense then, the landscape
is shifting, hence the payoff functions for
individual agents are shifting, and thereby
their schemata are being updated. Thus
we have a constantly heaving and deform-
ing landscape. The agents are therefore
co-evolving with the environment. This is
co-evolution at a microlevel.
Co-evolution: The complexadaptive system
is also co-evolving at a macrolevel. In the
same way that individual agents traverse a
fitness landscape, we may conceive of the
system itself interacting with other systems
and hence co-evolving with the macro-en-
vironment.

Emergence: We have already considered
emergent properties of a system from a
systems thinking perspective. For example,
in an organisational context, culture is an
emergent property of an organisational sys-
tem. A complexity theory view accentuates
the importance of emergence to the extent
that we may say that it is not just the prop-
erties of the system, but the system itself
that emerges from the interactions between
agentsasthey co-evolve with each otherand
with the environment.

Self-organisation: CAS have the ability to
self-organise to various system states. They
have the tendency to gravitate to a state of
self-organised criticality (Anderson, 1999;
Morel & Ramanujam, 1999). This is a state
poised at the edge of chaos between static
order and chaos. As a result, they achieve
a state of dynamic equilibrium. This is in
contrastwith asystemsthinking view where
the preoccupation iswith asystemachieving
homeostasis or balance with the environ-
ment. This state is what Stacey (2003) refers
toasbounded instability, or what othersterm
the edge of chaos (Beinhocker, 1999).
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ORGANISATIONS AS COMPLEX
ADAPTIVE SYSTEMS

By drawing on systems thinking and especially
complexity theory, we may now conceptualise an
organisation as a complex adaptive system. We
have reviewed the primary characteristics of an
organisation as a system, and that of organisa-
tion as CAS and therefore have a sense of what
the implications for organisations are. Before
we proceed to what this means for KM, we need
to examine the nature of agents in CAS in more
detail. Most scholars that apply CAS to organi-
sations automatically equate agents to human
individuals. Stacey (2003), by contrast, suggests
thatthe agentsare narrative themes thatare part of
organisational discourse in hiscomplex responsive
process view of organisations. Similarly, some
have considered Dawkin’s memes as the agents
that replicate (Price, 2004). | have no objections
to these possibilities but believe that there is still
merit in considering individuals as the agents.
However, amore nuanced view is required where
individuals are included in the definition, but they
are notexclusively so. Other forms of agentswould
include groups of individuals, teams, departments,
and human artifacts, as defined by Maxfield
(2003). Artifactsinclude physical artifacts such as
products, tools, machinery, as well as knowledge
based ones such as plans, blueprints, procedures,
and organisational routines. As a consequence,
agents co-evolve with other agents as well as ar-
tifacts. This offers much richness when we now
want to apply complexity theory to KM, as it sets
the basis for understanding knowledge ecologies
within and across organisations.

A knowledge ecology is a dynamic system
of heterogeneous agents that interact with each
other according to their schemata. The schemata
are inextricably linked to each agent’s propensity
for interpretation and sensemaking on an on-go-
ing basis. Since interpretation and sensemaking
are related to knowing in action, every act of
interpretation and every act of sensemaking is
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in effect an actor creating knowledge. There are
therefore multiple cognitive feedback loops be-
ing generated which in turn refresh the schemata
according to which agents then act. In addition,
human actors are constantly using ideational and
physical artifacts with which they interact. As a
result, agents are co-evolving with other agents
aswell aswith the artifacts. The artifacts embody
the knowledge of agents.

Anatural ecology isan interdependent system
of species that co-exist with each other. In other
words, an ecology consists of agents that compete
and cooperate with each other. The mechanism
of Darwinian evolution would apply in a knowl-
edge ecology. This means that the mechanisms of
variation, retention, and selectionapply (Lewin &
Volberda, 1999). In order to survive, agents strive
toincrease their fitness. Agents thatdonotachieve
a threshold limit of fitness will be selected out.
Asaresult, there is continuous variation amongst
the agents. The variation amounts to changing
the fitness landscape for the individual agent. In
addition, there is the possibility of mutation in an
ecology. Ifthemutation increases the agent fitness,
itwill be retained and will tend to survive longer.
Conversely, if the mutation decreases the fitness,
the result of that mutation will be selected out in
future generations. The dynamics of competition
and collaboration all contribute to variation and
mutation. In the case of a knowledge ecology, we
may consider that knowledge structures are the
primary agents. Soitis knowledge structures that
survive, vary, mutate, and are subject to retention
andselection. The organisationisacomplex adap-
tive system, comprised of other complex adaptive
systems. We have seen earlier that complex adap-
tive systems comprise of heterogeneous agents,
where groups of agents or indeed some of the
agents are themselves complex adaptive systems
intheir own right. We have also seen that complex
adaptive systems are highly networked systems
that embody other CAS either partially or in their
entirety. Knowledge structures do not constitute
knowledge per se, but knowledge structures may
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get adapted through human sensemaking and in-
terpretation. We now have a more nuanced view
of an organisation as a complex adaptive system.
It comprises of agents that include human beings,
knowledge structures, and artifacts. A knowledge
ecology then is a CAS within the CAS that is
the organisation as a whole. We know from both
systems thinking and complexity theory that if
the relationships of the parts change, then the
emergent properties of the system change. Since
a knowledge ecology is a dynamic, ever chang-
ing, effervescent system, the relationships are
undergoing constant change, and as a result the
organisation is undergoing constant change and
flux (Tsoukas & Chia, 2002).

There is still a deeper level of complexity,
since the schemata of human agents are inex-
tricably linked with the knowledge structures,
but do not equate to the knowledge structures
themselves. The knowledge structures are shared
between organisational actors and get shaped in
the collective, while the schemata are individual
constructs that are influenced by the knowl-
edge structures, and also inform and shape the
knowledge structures themselves. An agent acts
according to its schema—in the act of acting, the
agent is drawing on the knowledge structures
and is engaging in thought as thought and action
may not be separated. This idea of the duality of
thinking and action is consistent with the episte-
mology of action referred to in the earlier part of
the chapter (Cook & Brown, 1999) which is about
knowing in situated action embedded in practice.
This is made clear by Gherardi (2000): “Practice
is both our production of the world and the result
of the world...The important contribution of
this tradition to practice-based theorizing is its
methodological insight that practice is a system
of activities in which knowing is not separated
fromdoing.” (p. 215). Therefore, second order KM
recognises that “the use of knowledge may not
be separated from its creation” (Nielson, 2005,
p. 9). In this act of thought, knowledge is being
generated afresh which changes the knowledge
structure somewhat as it is shaped by the new

knowledge that was just generated. But we have
seen that the schema may also be changed by the
knowledge structure. Sothisisahighly nonlinear
dynamic process that almost defies description.
Thisis confounded by the inclusion of artifacts as
agents, and the artifacts also have a relationship
to the knowledge structures.

First order KM is based on a strategic choice
view of business strategy as identified earlier in
the chapter. It should be clear that such a view is
very problematic if we consider the implications
of systems thinking and complexity theory. The
environmentis fartoo complex forany one person
(or small group of people) to fully understand.
The variety of feedback loops have a number
of unintended consequences and as a result will
confound the details of any strategy which we
may design. The environment itself is changing
through our actions and through the processes
of co-evolution. As a result, our organisation
is traversing a constantly changing, deforming,
heaving landscape. Our actions, as well as those
of our competitors and other actors, are changing
the fitness landscape. The concept of fir would
only apply if we have a static landscape that we
are traversing. The strategic choice approach to
strategic analysis, development, and implemen-
tation is therefore an outdated and inappropriate
approachtostrategy. Amore dynamicapproachto
strategy that is much more processual isrequired.
Alignmentbetween business and knowledge man-
agement strategies may therefore not simply be
designed andimposed, butmay only be stimulated
through managing organisational contextand the
interactions between actors within an outside
the organisation. We may therefore also refer to
business and knowledge management strategies
as undergoing a process of co-evolution.

Implications for Organisational
Practice

Thus far, we have considered how a second order

KM may be achieved based on an organisation
as a CAS which includes knowledge ecologies
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as embedded CAS. This has been based on the
theoretical implications of systems thinking
and complexity theory. The question now arises
about what this means for KM in practice, and
what guidelines may be available to managers
on how to proceed in crafting both business
and KM strategy in a way that KM becomes a
deep and enduring organisational intervention.
The change in assumptions heralded earlier in
this chapter requires a concomitant change in
managerial orientations in the move from first
to second order KM.

Managerial Orientations

The prevailing managerial orientations in first
order KM are in the form of managerial certainty
and control. It is assumed that managers are ca-
pable of becoming objective observers who can
stand outside a system, understand the system and
the environment, and can design and implement
strategy and associated programmesto change the
organisation to achieve its goals and objectives.
Inrelation to KM, once the manager understands
the business strategy that has been designed
and needs to be implemented, he may be able to
identify the knowledge needs of the organisation,
map outexisting knowledge structures, and design
and implement an appropriate KM strategy that
is aligned to the business strategy (Earl, 2001;
Zack, 1999).

The often unstated managerial orientations
may be listed as:

*  The manager as external observer of the
system.

. Human identity and agency is relatively
fixed and predetermined.

. Goals are unambiguous and relatively con-
stant and enduring.

. Goals may be formulated by senior manage-
ment through strategic choice.

. Goals are conveyed to other organisational
actors by way of the strategy.
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. Lower level goalsare formulated by aligning
to the strategy.

. Goals are achieved by implementation of
business strategy.

. KM strategy is derived from and must be
aligned to the business strategy.

* KM goals are defined and achieved by
implementation of the KM strategy.

. Since a KM strategy is designed to imple-
ment organisational change, there has to be
a concomitant change management plan.

e The organisational culture has to be con-
ducive to KM, and therefore the change
managementalso involves changing organi-
sational culture.

e The manager is a change agent who must
be instrumental in changing organisational
culture.

. Organisational culture change like the rest
of KM isamatter of designand implementa-
tion.

It should now be clear from systems think-
ing that these managerial orientations are based
on reductionism, where it is assumed that the
organisational world may be reduced to its con-
stituent parts, optimised and fitted together again
to achieve desired outcomes. The managerial
orientations do not take into account feedback
effects sufficiently.

Second order KM requiresafundamental shift
in these managerial orientations. We have seen
from the definition of CAS that no single agent
or small group of agents can stand outside the
systemand direct it. Itis therefore not possible for
the manager to be an external observer and direct
the system (Stacey, 2003). In a dynamic organi-
sational context, goals are never unambiguous,
not always shared and are not immutable. Much
of the richness of organisations is emergent and
subject to self-organisation as opposed to being
subject to managerial control and certainty. The
view that a culture conducive to KM has to be
implemented through culture change and other
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change management programmes do not stand up
to scrutiny because organisational culture is an
emergent phenomenon (Frank & Furbach, 1999).
Organisational culture is based on a historical
process that emerges through the interactions
of agents within the system over a long period
of time.

In an organisation as a CAS, human identity
is constantly evolving and shaped. Weick, Sut-
cliffe, and Obstfeld (2005) note that “from the
perspective of sensemaking, who we think we are
(identity) as organisational actors shapes what we
enact and how we interpret, which affects what
outsiders think we are (image) and how they treat
us, which stabilizes or destabilizes our identity”
(p. 416).

Asaresult, managerial orientations must shift
from a preoccupation with the ordered, rational,
analytical, and the fixed towards a tolerance of
ambiguity, subjectivity, flux, and the transient
nature of organisational life. Weick, Sutcliffe,
and Obstfeld (2005) further state that “students of
sensemaking understand that the order in organi-
sational life comes just as much from the subtle,
the small, the relational, the oral, the particularand
the momentary, as it does from the conspicuous,
the large, the substantive, the written, the general
and the sustained” (p. 410).

These ideas from sensemaking are consistent
with a complex adaptive systems view of or-
ganisations and particularly that of a knowledge
ecology. The fear that this will lead to disorder
and chaos is not warranted. There is order, but it
is a dynamic, emergent order as a result of self-
organising processes within a complex adaptive
system. Such an emergent order, where system
boundaries are defined by the system itself and
lead to an emergent form of strategy, is exem-
plified in the statement by Eden and Ackerman
(2000) that “patterns they enact inevitably take
the organization in one strategic direction rather
than another. Organisations do not act randomly
without purpose” (p. 12).

Now that we have considered the required
managerial orientations in second order KM, we
may consider what managers comfortable with
these orientations can do to implement KM in
practice. The ecological and CAS view implies
that we may “implement” KM but the nature of
implementation is very different from what we
would expect. There isno formula, recipe, or easy
prescriptions on how to implement KM. Rather
we have to create the organisational conditions
where knowledge ecologies can emerge and flour-
ish. What are such conditions, and how does the
manager create them? This is a difficult task and
would require much research. However, existing
ideas from organisation science may help usinthis
regard. Inthis chapter, I shall present one approach,
based on strategic conversation. | would urge oth-
ers to apply their minds to push the boundaries
in order to develop other approaches.

Within a framework of organisations as CAS,
knowledge ecologies and co-evolution between
business and KM strategy, the strategic role
shifts to one of shaping the context out of which
a strategy emerges. The context is partially de-
fined by the changing schemata of agents, and
the knowledge strategy is in itself an emergent
one inan ecological fashion. The best that we can
do is to facilitate rich interconnections between
agents, increase agent diversity, and provide an
enabling context for sensemaking and interpreta-
tion. The ontology is one of a socially constructed
reality (Smircich & Stubbart, 1985). We therefore
have to encourage multiplicity and pluralism. An
increase in the diversity of agents together with
opportunities for rich interconnection between
agents provides the context from which new
knowledge generation possibilities exist. One of
the mechanisms at our disposal is that of strategic
conversation. Strategic conversation is defined
by Van der Heijden (1998) as “the sum total of
all exchanges formal and informal taking place
between members of the organisation concern-
ing aspects of the position of the organisation in
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its external environment, and how this can be
changed from the inside out.”

Although this definition of strategic conversa-
tion highlights the importance of interactions, it
belies an overly rational, analytical approach to
why the conversation is strategic. The focus of the
position of the organisationinitsexternal environ-
ment is reminiscent of the positioning school of
strategy (Mintzberg, Ahlstrand, & Lampel, 1998)
which is firmly a strategic choice approach. This
definition of strategic conversation although a
good starting pointis somewhat incongruent with
a knowledge ecology approach. | therefore offer
the following definition of strategic conversation
that draws on Van der Heijden but such that is in
conformity with an ecological approach:

Strategic conversation is the sum total of all ex-
changes and interactions (whichmay be mediated
by artifacts), both formal and informal, taking
place between members of the organisation, and
between members of the organisation and external
actors that stimulate cognitive re-interpretations
of their organisational world and its relation to
the environment.

This definition shows a shift in emphasis from
Van der Heijden’s definition in a number of re-
spects. First, it moves away from strategic choice
and its overly rational and analytical dominance.
This renders it useful in an organisational and
knowledge ecology context. Second, it shows that
strategic conversation is not limited to internal
interactions and hence gives it more of a co-evo-
lutionary flavour, because strategic re-orientations
may often be a result of such co-evolution of the
organisationandthe environment. Third, itbrings
inco-evolutionatamicrolevel between agents but,
more importantly, following Maxfield (2003), it
draws in the significance of artifacts and how they
mediate the strategic conversation. Fourth, the
definition highlights the importance of cognitive
re-interpretations of the agents (Maxfield, 2003).
This is significant because this is what leads to
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generative relationships and that is what makes
it strategic. In addition, it is the act of cognitive
re-interpretation that focuses on the importance
of sensemaking and interpretation.

Strategic conversation recognises that “every
reality presents itself as an inter-subjective world
which is shared with others,” and that “humans
not only construct reality in their minds, their
behaviour also causes the reality in their minds
to become reality in their environment” (Ven-
nix, 1999, pp. 382-387) and it therefore provides
a concrete mechanism for actors to create their
own strategically relevant social reality in an
emergent, self-organising way.

One of the primary managerial tasks there-
fore becomes that of instituting practices for
strategic conversation as I have defined it above.
There are already numerous organisational prac-
tices that encourage both formal and informal
interactions and exchanges between organisa-
tional members. However, these practices have
to be adapted slightly, first by adopting the new
managerial orientations, and second by ensuring
that these exchanges are in conformity with the
definition of strategic conversation, as well as
that of organisation as CAS. In addition, there
are opportunities for the creation of many new
organisational practices that stimulate and con-
tribute to strategic conversation. Some examples
of organisational practices that may be applied to
stimulate strategic conversation include scenario
building, future search conferences, knowledge
cafes, social network stimulation, metaphor
analyses, the application of systems dynamics
generic infrastructures, or systems archetypes
and various modeling approaches such as group
model building, and a variety of others. For more
details on some of these, the reader may refer to
Vander Heijden (1998), Ringland (2002), Schwartz
(1998), Weisbord (1992), Senge, Kleiner, Roberts,
Ross, and Smith (1994), Morgan (1997), Vennix
(1996), Bodhanya (2005), and Senge (2006).

The call for a reliance on strategic conversa-
tion, which appears open-ended, raises questions
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abouttherole of planning, goal setting, and human
agency and control. In addition, does it mean that
the manager has little or no role, and that he is
subject to the dictates of fate in the form of selec-
tionandvariation, fromaDarwinian perspective?
A complex adaptive system view of organisation
does not negate human agency or volition. Human
agents must and do act within the ambit of the
power and agency that they have. However, no
agent may be an outside observer that can stand
outside of the system, understand the system and
the environment, and design a solution that can
then be imposed on the system. The agent has
full power to act within his agency, but he has
no control on how the system will respond. The
systemic response is through the actions of other
agents, within and outside the system. The agent
therefore has agency and volition, but may not
determine the outcome of acting on that agency
and volition. Does this mean that there is no
control? No, there is still control, but the control
comes from the system itself, not from a single
human actor or small group of actors. There is
control through the process of self-organisation.
This may appear to be a bitter pill to swallow. As
human actors and managers, we are in a sense
deluded by the extent to which we think we are
in control. It calls for increased humility on the
part of all of us as human actors. In a systemic
world, we control less than we think, because the
effects of ouractionsare subjectto many feedback
loopsand nonlinear responsesthatare outside our
sphere of influence and control.

Does this mean that planning and goals set-
ting are futile? No, once again, this is not the
case, but it calls for humility in our plans and
our expectations of what they can achieve. Our
plans are merely artifacts, and to the extent that
they contribute to co-evolution, they do have a
valuable role. However, thismay call into question
our criteria for what the value of a plan is, and
what constitutes a good or a bad plan.

In reviewing the implications of second order
KM for practice, we may note that it calls for a

radically different set of managerial orientations,
a different understanding of what constitutes
strategy, planning and goal setting, different
roles for managers and executives, and the need
for organisational practices that are consistent
with a socially constructed reality based on sen-
semaking, which is in conformity with a CAS
and ecological perspective of organisations. This
is well articulated in the following by Anderson
(1999):

The task of those responsible for the strategic
direction of an organization is not to foresee the
future or to implement enterprise-wide adapta-
tion programs, because non-linear systems react
to direction in ways that are difficult to predict or
control. Rather, such managersestablishand modify
the direction and the boundaries within which ef-
fective, improvised, self organized solutions can
evolve. They set constraints upon local actions,
observe outcomes, and tune the system by altering
the constraints, all the while raising or lowering
the amount of energy injected into the dissipative
structure they are managing. (p. 228)

The Future of KM

It is likely that KM will follow the typical pat-
tern of a management fad, if it continues on its
current trajectory. The reasons for this have been
explored earlier butrelate primarily to the fact that
it is wed to an epistemology of possession and its
associated assumptionswhich entailsapreoccupa-
tion with strategic choice at the level of business
strategy, the notion of fit between the firm and
itsenvironmentthrough its business strategy, and
the alignment between KM strategy and business
strategy. If KM is to avoid this fate and to move
towards systemic change, it needs a change in
perspective to what may be termed second order
KM. This perspective eschews the reification of
knowledge and sees itas a dynamic phenomenon,
better understood as evolving in knowledge ecolo-
giesthatare complex adaptive systemsembedded
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within a larger complex adaptive system which is
the organisation itself. This is consistent with the
social process perspective and an epistemology
of action embedded in practice.

Thischapter has provided butmerely astarting
point towards second order KM. There are op-
portunities for further cross-fertilisation between
existing accounts of knowledge management
based oncommunities of practice (Wenger, 1998),
as the assumptions underpinning social practice
are closer to an ecological view, and may be re-
framed according to a complex adaptive systems
perspective.

Other opportunities for further research
was only hinted at in this chapter in relation to
sensemaking and interpretation. By combining
sensemaking approaches, together with emergent
forms of strategy, and a socially constructed real-
ity, we may move away from business strategy
as strategic choice to strategic enactment which
provides a more robust framework for emergent
forms of strategy (Bodhanya, 2005). This coupled
with concepts from complexity theory, in turn
provides a rich intellectual resource to better
understand co-evolution within organisational
contexts, at micro- and macro-levels as well as
co-evolution between business strategy and
knowledge management strategy from an emer-
gent and self-organising systems perspective. As
a result, the key themes identified in this book
will in themselves be enriched, and may also
need to be reconceptualised or should | say will
need to co-evolve.

Finally, future efforts in KM will need to
identify specific organisational practices that are
consistent with second order KM, and especially
organisational practices that stimulate strategic
conversation.

CONCLUSION

Knowledge managementisincreasingly becoming
regarded as crucial to an organisation’s success. |
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have argued in this chapter that conventional ap-
proaches to KM, which I termed first order KM,
are in the danger of being reduced to a manage-
ment fad. If KM is to fulfill its radical potential,
itrequires something more fundamental than just
“marginal tinkering”, by way of a fundamental
change in system structure (Meadows & Robin-
son, 2002). This is possible if KM draws more
heavily on the plurality, diversity, and multiplic-
ity of discourses on knowledge, especially if it
encourages the social-process perspective and
epistemology of action that implies a focus on
knowing in situated action embedded in practice
(Gherardi, 2000). This in turn will require a shift
in our underlying assumptions about knowledge,
KM, strategy, and organisational theory, coupled
with a change in managerial orientations. It may
be achieved ifwe reconceptualise KM by drawing
on systems thinking and complexity where we
consider an organisation as a complex adaptive
system, within which there are knowledge ecolo-
gies, that are in turn complex adaptive systems.
Fromsuch a perspective, knowledge isadynamic
phenomenonthatis created afreshinevery instant
inanemergentco-evolutionaryway. This perspec-
tive means that there are no easy approaches to
KM, norecipesor formulae. It furtherimpliesthat
we have to let go of our assumptions of certainty
and control, and to become tolerant of ambiguity
and uncertainty. It does not mean that such a per-
spective leads to anarchy, chaos, or randomness.
On the contrary, there is bounded behaviour by
way of emergence and self-organisation. It is dif-
ficult to be prescriptive in managing knowledge
ecologies but we can still influence the system
and its boundaries as Anderson (1999) states:
“rather than shaping the pattern that constitutes
a strategy, managers shape the context within
which it emerges” (p. 229).

Managers and practitioners may shy away
from the approaches presented in this chapter
with disdain because although it may appear to
have theoretical relevance, there appears to be
less practical guidance and hence leaves them at
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a loss on how to do KM. Yes, there is no silver
bullet on how to do KM, but it does not mean that
there is no practical guidance on how to proceed.
A very powerful mechanism that was introduced
in this chapter was that of strategic conversation.
Managers and human actors in an organisa-
tion need to find ways of stimulating strategic
conversation, which acts as a boundary setting
mechanism, allows themto shape the context of the
organisation, and to tune various organisational
parameters that will contribute to organisational
diversity, pluralism, and more spontaneous forms
of creativity that offers enormous potential.

A framework based on CAS and knowledge
ecologies may seem to limit managerial preroga-
tive. Thisisnotthe case, butitdoes require letting
go of control to the dictates of self-organisation
and organisational emergence. While this may
appear restrictive, on the contrary, it is very lib-
erating, as it opens up entirely new possibilities,
novelty, and innovationand therein liesthe radical
potential of second order KM, which ought to be
exciting and exhilarating for KM practitioners
and scholars alike.

FUTURE RESEARCH DIRECTIONS

This chapter has made but a small startin defining
possibilities towards a second order knowledge
management. It has introduced a number of
concepts that though somewhat interdisciplinary
have already found their way into organization
science in a variety of ways. Each of these offers
potential direction for further research, theoretical
exploration as well as implications for practice.
In this section, | sketch out what some of these
possibilities may embrace.

The basic conceptual underpinnings of this
chapter were that of systems thinking and com-
plexity theory. Each one of these on there own
offers rich possibilities for future exploration in
relation to understanding knowledge asadynamic
phenomenon and in reflecting the plurality of dis-

courses of knowledge inre-conceptualised second
order knowledge management. Forexample, there
are avariety of other strands in systems thinking,
notcovered inthis chapter, such as soft operational
research (soft OR), soft systems approaches, the
viable system model (VSM), and critical systems
thinking and practice. Although these are generic
in the sense that they are normally applied to
bring about organisational improvement in the
form of organisational intervention, they may be
applied in a way that contributes specifically to
knowledge management and the stimulating of
knowledge ecologies.

Additional ideas from complexity theory may
also be subject to further research in relation to
knowing insituated action. Forexample, although
this chapterintroduced the concepts of emergence
and self-organisation, their full potential has not
yet been mapped out.

There is now a well-established literature on
sensemaking in organisational contexts. There is
little cross-pollination between sensemaking ap-
proachesand that of a CAS view of organisational
life. Soft OR and soft systems approaches draw
on multiple perspectives of and interpretation by
individual actors. By bringing these perspectives
together with that of sensemaking, there is an op-
portunity for extending our understanding of the
social-process perspective of knowledge.

In discussing ecologies of knowledge, | in-
troduced the relationship between knowledge
structures and agent schemata. This is an area
that requires much further development. What
exactly is a knowledge structure? How does it
form? How does anagentschemashape knowledge
structuresandvice versa? Thisrelatesto manage-
rial and organisational cognition. In order to gain
a better understanding of the dynamic nature of
knowledge structures, we may draw on systems
diagramming and cognitive mapping techniques.
In addition, we may draw on dialogue mapping
and associated software.

It was shown in this chapter that complex
adaptive systems comprise of interacting hetero-
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geneousagentsthat co-evolve with each otherand
with ideational and physical artifacts. A further
conceptualisation of this is possible by relating
this to concepts from structuration theory.

One of the difficulties of taking a CAS and
knowledge ecologies view raised in the chapter is
that of translating this into practical mechanisms
for knowledge management. As was highlighted,
it is not possible to offer formulae and recipes
for KM, because of the dynamic approach fo-
cusing on knowing in situated action. | offered
strategic conversation as one mechanism that
managers and practitioners could apply. There
is a need for much further work on developing
novel approaches, mechanisms, and tools for
managers and practitioners to be able to operate
in the context of knowledge ecologies embed-
ded within complex adaptive systems. These
could extend and further develop the concept of
strategic conversation as defined and presented
in this chapter. Alternatively, it would be a use-
ful endeavour to consider other mechanisms that
may or may not be complementary to strategic
conversation. For example, there is a body of re-
search and practice referred to as whole systems
change, which could be productively pursued to
identify such mechanisms. This includes search
conferences, future search, appreciative inquiry,
and other forms of participatory large group
processes. Other possibilities include the use
of narrative and story-telling techniques within
organisational settings.

Finally, it is important to note that given the
nature of the phenomena under question, the re-
search possibilities and opportunities addressed
above would have to be based on a naturalistic
inquiry paradigm. A positivist research agenda
is unlikely to provide benefit, because by defini-
tion we are working with rich interactions, high
levels of complexity, and interdependencies. In
this type of context, it is not possible to isolate
dependent and independent variables let alone
define and operationalise them precisely. As such,
the research agenda will inall likelihood draw on
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phenomenological case study approaches, action
research, or grounded theory research.
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ABSTRACT

In the resource-based view (RBV) approach, the knowledge border rests on the understanding of the
distinctive competences creation and recreation process. Moreover, in spite of the importance of knowl-
edge assets, how knowledge is generated in organizations is still an unknown factor. This research
studies the effect of introducing knowledge management programs in the development of knowledge
distinctive competences, as well as their capability to create economic rents. In addition, we established
a conceptual delimitation of knowledge management as a directive system through a set of principles
and practices, which is a theoretical innovation in this research line. The theoretical relationships we
propose are tested in an empirical study carried out in 222 firms from the Spanish biotechnology and
telecommunication sectors.
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INTRODUCTION

The study of the process of generation and re-
generation of distinctive competences in the firm
constitutes a relevant problem. Knowledge on
organizational actions and decisions that allow
for the development and renewal of the strategic
assets portfolioinanorganizationstill lacks a sat-
isfactory structure (Zollo & Winter, 2002). While
certain authors refer to the “knowledge-based
economy”, there is a gap in the knowledge about
how knowledge is generated (Nonaka & Takeuchi,
1995). The aim of this research is to analyze how
the introduction of knowledge management (KM)
systems allows for the generation of distinctive
competences based on knowledge assets, in order
to create lasting abnormal results. Our interest
lies in how KM might influence the acquisition
and generation of competences and how it leads
toeconomicrents being obtained. Thisproblemis
more closely related with the dynamic approaches
of resource-based view (RBV) (Teece, Pisano &
Shuen, 1997), which focuses on explaining how
distinctive competences are created, developed,
and accumulated.

In recent years, KM has aroused much inter-
est in the field of management (Barnes, 2002;
Davenport & Prusak, 2000; Mertins, Heisig, &
Vorbeck, 2001; Mu-Yen & An-Pin, 2006; Nonaka
& Takeuchi, 1995). Although knowledge is not a
new concept, the increasing spread of theoretical
works on KM is due to its significance to business,
as well as to the development of the knowledge-
based approach (KBA) (Grant, 1996a; Kogut &
Zander, 1992; Nonaka, 1994; Nonaka & Takeuchi,
1995). KM has gained popularity asaconsequence
of the emergent need to incorporate the dynamics
of changes to the information architecture and
the business model, as well as to develop and
encourage the growth of systems that are useful
in adapting to a turbulent environment inherent
to a knowledge-based economy (OCDE, 1996).

However, research into the possible effects of
KM introduction on firm performance has been
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scarce and has many shortcomings (Davenport,
1999; DeCarolis & Deeds, 1999). Studies into KM
and its effects have been mainly theoretical with
little empirical evidence. The establishment of a
direct causal relationship between KM and firm
performance hasaweak theoretical and empirical
background (Alavi & Leidner, 2002; Real, Leal,
& Roldan, 2006). As McEvily and Chakravarthy
(2002) and Davenport (1999) point out, there is
a lack of relevant contributions in the literature
to justify the causal relationship between KM
and firm performance and whether or not that
relationship is mediated by other intermediate
latent variables. Three specific problems make
progress in the topic particularly difficult.

First, it is necessary to conceptualize KM as
a base for the design of a measurement tool that
includes all the essential dimensions needed to
analyze the extent to which KM is implemented
inthe firm. To claim that knowledge competences
are a result of the effective application of a KM
system also seems a tautology. To avoid this risk,
asuitable conceptualization of the two constructs
involved in the relation, knowledge distinctive
competences and KM, must be put forward. The
recent literature (Alavi & Leidner, 2002; McEvily
& Chakravarthy, 2002) recognizesthe vulnerabil-
ity of measurement indices and that it is essential
to develop a metric to evaluate the benefits of KM
systems. Alaviand Leidner (2002) show how none
of the 109 leader organizations included in their
research had introduced a formal cost-benefit
analysis in their KM systems. We conceptualize
KM as a management tool characterized by a set
of principlesand practices, whose aimistocreate,
disseminate, and benefit from knowledge.

A second question is the causal justification
of the theoretical relationship between KM and
firm performance. Dyer and McDonough (2001)
conclude that four fundamental reasons exist
for introducing KM in organizations: to capture
and share best practices (77.7%), for training and
learning (62.4%), to manage customer relations
S0 as to improve customer satisfaction (58%),
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and to develop competitive intelligence (55.7%).
Therefore, linking directly KM and firm perfor-
mance may be erroneous, since KM activities
do not necessarily imply direct improvements
in firm performance. Consequently, we assume
the existence of certain variables that mediate
the relationship (Davenport, 1999; McEvily &
Chakravarthy, 2002). Activities related to KM
initiatives could include employees’ capacities
in tasks connected to knowledge, firm innovative
competences, information technologies manage-
ment systems, or organizational mechanisms to
capture, deal with, store, and spread information
and knowledge between all the members.

Since we have taken KBA and RBV as our
theoretical background, we propose knowledge
distinctive competences as the mediating vari-
able, which constitute the foundation of the firm
innovation capacity (Nonaka & Takeuchi, 1995;
Teece et al., 1997). Research must be carried out
into howthe introduction of KM inanorganization
is able to create or improve the stock of knowl-
edge-based distinctive competences. Particularly,
we aim to clarify the relationship between KM
and competences for the regeneration of strategic
assets stock or innovation competences (Non-
aka & Takeuchi, 1995; Teece et al., 1997). This
problem requires an analysis of those theoretical
frameworks to determine the characteristics
and processes through which knowledge-based
distinctive competences and economic rents are
created. We conceptualize these competences
as a set of abilities, skills, and cognitive features
that the firm owns, and we enable research and
development (R&D) managementand the develop-
ment of KM programs that distinguish the firm
from its competitors.

An appropriate context in which to examine
the effect of KM on the stock of organizational
knowledge and its relationship with firm perfor-
mance is presented by dynamic industries, where
knowledge and technological innovation have
become successful key factors. For this reason,
we have used Spanish biotechnology and telecom-
munications industries for the empirical work.

This chapter is structured in three sections.
The first section studies the three key problems
mentioned above. We then explain the empirical
design used in this research. Finally, we present
our results and discuss their relevance to the
knowledge accumulated.

THEORY AND HYPOTHESES

Knowledge-Based Distinctive
Competences and Performance

In its initial phase, RBV developed a static analy-
sis of the conditions of strategic assets (Barney,
1991). Models of imperfect factors markets that
explainthe equilibrium conditionsignore Schum-
peterian competence and efforts by competitors
to continuously improve, which erode the value
of firm strategic assets. In this sense, this phase
does not explain how competences are created,
recreated, and accumulated. The second phase saw
the development of dynamic approaches of RBV
(Teeceetal., 1997). The core idea of thisapproach
is the interpretation of sustained competitive
advantage from a competitive model based on
disequilibrium. In this sense, the significant role
of knowledge-based competences, able to create
Schumpeterian shocks, isemphasized. These dy-
namic approaches focus more on processes than
on assets, and specifically on the development
process of new competences that allow competi-
tive advantage to be renewed.

According to KBA, firms are heterogeneous
organizations characterized by a unique knowl-
edge base. Knowledge is generated, stored, and
integrated in firms (Grant, 1996a; Kogut & Zander,
1992; McEvily & Chakravarthy, 2002; Nonaka &
Takeuchi, 1995). A key postulate of KBA holds
that the sustainable competitive advantage ema-
nates from the possession of knowledge assets
and the ability to combine them with other assets
(DeCarolis & Deeds, 1999; Drucker, 1993; Grant,
1996a, b; Lei, Hitt & Bettis, 1996; Nonaka, 1994;
Teece et al., 1997). In this sense, authors such as
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Bollingerand Smith (2001), Teeceetal. (1997),and
Dierickx and Cool (1989) have suggested that the
knowledge incrusted in the firm and the abilities
and skills of its employees could be a distinctive
competence for the firm, a source of sustained
differentiation, and constitute the main source of
competitiveness. The importance of knowledge as
a key factor in creating competitive advantages is
strengthened in knowledge intensive industries,
where innovations are continuously developed
(Alvensson, 2000; DeCarolis & Deeds, 1999).

Knowledge is not directly observable or mea-
surable. Whenreferringto this construct, we must
therefore take into account its inferred capacities,
whichare observable. Knowledgeisarareandrel-
evantintangible asset for the organization (Grant,
19964, 1997). Furthermore, it is more inimitable
when it is maintained tacit in the organization,
and when it is developed by interacting with
other organizational assets, thus acquiring social
complexity (Nonaka, 1994; Zander & Kogut,
1995) and causal ambiguity (Dierickx & Cool,
1989). Knowledge distinctive competences are a
key factor for long term heterogeneity in firms,
due to their capacity to develop continuously new
competences. Therefore, we can formulate the
following hypothesis:

Hypothesis 1. There is a direct and positive re-
lationship between knowledge-based distinctive
competences and firm performance.

KNOWLEDGE MANAGEMENT AND
KNOWLEDGE-BASED DISTINCTIVE
COMPETENCES

Curiously, in spite of the theoretical importance
of knowledge, it has been considered invisible
(Zack, 1999). Itsexplicitmanagementhas not been
considered. The recent literature and particularly
KBA, argue that for knowledge to become a
relevant strategic asset, the capacity to manage
it must be stimulated (Grant, 1997, 1996a; Zack,
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1999). KBA focuses on the usefulness of the KM
systems for the creation, development, and applica-
tion of knowledge that can have the conditions of
strategic asset (Grant, 1996b; Nonaka, 1991, 1994;
Nonaka & Takeuchi, 1995).

KM is more than just a set of management
tools used sporadically and in isolation, since as
Dibella and Nevis (1998) state, KM is based on a
holistic approach. The literature has particularly
criticized approaches that only focus on infor-
mation technologies. Although KM is related
to database management technology and it has
been defined as technology-based management,
it cannot be considered as simply a technology.
In this line, Gurteen (1999) understands KM
as “a business philosophy that includes a set of
principles, processes, organizational structures,
and technology applications that help people
share and leverage their knowledge to meet their
business objectives.” Davenport (1997) identifies
the following KM elements: culture (values and
beliefsinthe organization concerning information
and knowledge), behavior and work processes
(how people use information and knowledge),
policies (problems of sharing information and
knowledge), and technology (the information
systems installed). Therefore, a KM system has
to incorporate some principles as drivers for the
generation and application of knowledge or fea-
tures ofthe learning organization and appropriate
practice groups to introduce beliefs and values.

Through a literature review (Bhatt, 2001;
Davenport & Prusak, 2000; Nonaka, 1991, 1994;
Nonaka & Takeuchi, 1995; Rastogi, 2000), we
can assume the existence of six basic principles
in the organizations that focus on KM.

First, we assume anorientation towards the de-
velopment, transfer, and protection of knowledge
(Nonaka & Takeuchi, 1995) and towards the man-
agement of knowledge stocks and flows (Fahey
& Prusak, 1998). Second, we assume continuous
learning in the organization (Hamel & Prahalad,
1994; Senge, 1990). Third, we assume an under-
standing of the organization as a global system
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(Dibella & Nevis, 1998), with the goal to facilitate
the fit between the corporate objectives and the
organizational member objectives for reaching
their commitment in the development and share
of knowledge inside the organization through a
process known as “knowledge management so-
cialization”. Fourth, we assume the development
of an innovative culture that encourages R&D
projects (Nonaka & Takeuchi, 1995). Fifth, we
assume an approach based on people (Davenport,
1999). Sixth, we assume competences develop-
mentand management based on competences, asa
basis to establish programs that guide the internal
development of technological competences, taking
into accountinnovation competences referring to
the key technologies (Hamel & Prahalad, 1994;
Prahalad & Hamel, 1990).

Asetof practicesrelated to KM must be devel-
opedto introduce these principles. Many practices
exist that enable the development, transference,
and protection of knowledge (Davenport & Pru-
sak, 2000; Dibella & Nevis, 1998; Liebowitz &
Wilcox, 1997; Mertins etal.,2001; Nonaka, 1994).
The efficiency of internal knowledge flow can be
improved by means of several techniques such
as dialogue and debate (distribution of written
reports, meetings, forums, etc.). The procedures
of internal benchmarking and the introduction of
information technologies (Internet, teleworking,
etc.) also can be useful to encourage the sharing
of best practices between departments and em-
ployees (Frappaolo & Capshaw, 1999). Nonaka
(1994, pp. 27-29) highlights the importance of
purpose, autonomy, redundancy, and variety of
tasks together with two organizational models
that encourage collective knowledge: middle-
up-down management, related to management
style, and hypertext organization, connected to
organizational design.

The promotion of continuous learning takes
advantage of practices such as careerandtraining
plans or continuous improvement systems (Ras-
togi, 2000). The understanding of the organization
asaglobal system, where all the membersinteract,

is positively affected by establishing enterprise
resource planning systems, interdepartmental
projects, and the introduction of incentive mecha-
nisms based on group aims (Rastogi, 2000), as
soon as the availability of systems and resources
to gather relevant information about suppliers,
customers, financial markets, laws, and so forth
are present (Carlile, 2002). The development of
aninnovative culture that encourages knowledge
generation projects requires a change in manage-
ment style, active leadership policies, training
actions, and suitable management models to
develop innovations.

The firm can train its employees to become
involved in the KM strategy through programs
that identify resource and information needs,
through procedures to find out their degree of
satisfaction, with teamwork systems to incite
sharing knowledge, and with communication
and compensation systems to reward generating
and sharing knowledge ( Dibella & Nevis, 1998;
Rastogi, 2000). Finally, competences develop-
ment and management based on competences
can be achieved with practices that provide the
necessary toolsto develop employee competences
as formation programs, with remuneration and
promotion systems linked to the generation of
ideas, task rotation, multidisciplinary teamwork,
encouraging diversity in research lines, and
benchmarking.

KM adoption has a positive effect on the
organizational processes that create, store, dis-
tribute, and interpret knowledge, as well as the
recruitment, retention, and active involvement
of talented employees. Lei et al. (1996) conceive
KM asaprocess by whichanorganization creates
value through its intellectual assets or knowledge
base.

In this line, Zollo and Winter (2002, p. 339)
state that the organization develops dynamic
competences when three mechanisms coexist:
the accumulation of experience, the articulation
of knowledge, and its codification. A KM system
includes these elements. Continuous learning
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and an innovative culture, together as a system
focused on development of new knowledge and
competences, have a positive effect on the firm
skill to manage R&D projects, to leverage the
internal capability for knowledge acquisition,
and to increase and to regenerate the knowledge
stock (Dibella & Nevis, 1998). A systemic view
of the organization can multiply the access to new
knowledge, because it involves the development
of systems that include all agents connected to the
organization and scanner the environment.

Firm competence to internally generate valu-
able ideas or to absorb them from other organiza-
tionsissupported by the effective exploitationand
use of relevant and updated information systems,
andthe intelligence to transform this information
into valuable knowledge as product, process, or
organizational innovations that enable a more
rapid competitive response than firm competitors.
The development of an organizational culture that
encourages the sharing of knowledge promotes
dialogue about work and the mistakes that have
been made.

A focus on individuals allows human capital
fastand free access to knowledge to develop usual
tasks. Anorganizational and cultural context like
this can attract talented people, thereby increas-
ing human capital with relevant tacit knowledge.
An organization focused on the development and
transference of knowledge provides its human
capital with rapid access to requested knowledge
and technologies. Internal knowledge transfer-
ence occurs when knowledge-based assets are
acquiredandused. The organization ofhumanand
technical meansto spread organizational memory
promotes the capacity to apply technologies and
innovations, to throw out obsolete knowledge, and
to try alternative ideas. The codification of the
tacit knowledge gathered by the members of an
organization (for example, in databases or expert
directories) enables knowledge diffusion to take
place (Nonaka, 1994; Zander & Kogut, 1995).

The introduction of KM can strengthen the
sustainability of the competitive advantages
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generated, enabling the development of distinc-
tive competences. Lei et al. (1996) go so far as
to consider KM as the main drive behind the
set of competences in an organization. The way
KM is configured in an organization is unique,
since the principles and practices used depend on
its social and technological context in the firm.
The possibility a firm has of appropriating the
rents generated by its resources depends on the
existence of perfectly defined property rights.
The rents generated are the result of a complex
network of relationships, and are not attributed
to determined production factors. We consider
that KM enables firm rents to be appropriated
since it promotes group work, and encourages the
sharing of knowledge and the breaking down of
interdepartmental barriers. In fact, the more the
individuals” knowledge is inserted into organiza-
tional routines, the greater the possibility of the
firm appropriating the results (Grant, 1996a).

In particular, KM implantation has a positive
effecton the creation, renovation, and application
of knowledge-based distinctive competences. The
firm ability to create, share, and use tacit and
shared knowledge can be defined as a knowledge-
based distinctive competence that is a source of
sustained competitive advantage. Some authors go
so far as to state that in the near future, the sole
source of sustained competitive advantage will
be the creation of organizational knowledge and
its efficient management (Drucker, 1993; Grant,
1996b, 1997; Nonaka, 1994).

This theoretical reasoning implies defining
KM as an antecedent variable of knowledge
distinctive competences, or alternatively, defines
knowledge distinctive competences as a mediat-
ing variable between KM and firm performance.
The argumentation of the positive effects of KM
on the generation or regeneration of knowledge
distinctive competences, by highlighting its
strategic relevance, permits us to formulate the
following hypothesis:
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Figure 1. Theoretical framework of relationships between KM, knowledge distinctive competences and
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P/T2 = Continuous learning in the organisation

P/T3 = An understanding of the organisation as a global system

P/T4 = Development of an innovative culture that encourages R&D project
P/T5 = Approach based on individuals

P/T6 = Competences development and management based on competences

P/T1 = Orientation towards the development, transfer and protection of knowledge K1 = KM System

K2= Internal acquisition of knowledge

K3 = Internal Knowledge transfer
K4 = Internal Knowledge interpretation and application
K5 = Organizational memory

Hypothesis 2. The degree to which KM principles
and practices are adopted is an antecedent of the
knowledge distinctive competences stock, which
indirectly conditions firm performance.

The theoretical model we develop with the
three key constructs is shown in Figure 1.
METHODS
Variable Definition

Knowledge Management (KM)

In spite of the growing recognition of its impor-
tance and wide use in firms, there is no widely

accepted definition of the construct “knowledge
management” both among managers (AMA,
1999) and by the scientific community. Our
conception of KM consists of a management
system characterized by a set of principles and
practices, whose aim is to create, store, convert,
transfer, disseminate, and apply the knowledge
of the firm. This definition allows us to verify
whether a management system functions on the
basis of the beliefs and values embodied in KM
principles. Equally important is the analysis of
whether these principles materialize in a set of
practices and techniques in the routine behavior
of the firm that permits organizational knowledge
to be created, converted, spread, and used.
Thus, we define KM as a third-order level
latent construct with two dimensions: principles
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and practices. Every dimension is a second-order
level latent construct with six elementsthatare the
basic principles and practices that the organiza-
tionusestointroduce these principles: orientation
towards the development, transfer and protection
of knowledge (P1/T1), continuous learning in the
organization (P2/T2), an understanding of the
organization as a global system (P3/T3), devel-
opment of an innovative culture that encourages
R&D projects (P4/T4), approach based on people
(P5/T5), and new competence development and
management based on competences (P6/T6). The
12 first-order constructs are inferred thorough its
indicators, which are the observable variables.

We use the measurement scale proposed by
Palacios and Garrigés (2004) that consists of
49 items, 26 to measure KM principles and 23
to measure KM practices. Both were five-point
Likertscales: in the KM principles measurement
scale, the degree of importance attributed by the
firmto the corresponding itemis measured, while
the KM practices measurement scale measures
the degree to which the technique is used.

Knowledge Distinctive Competences

Although KBA highlights how crucial knowl-
edge is to success, efforts made to measure firm
knowledge-based competences it are still lim-
ited (King & Zeithaml, 2003). Following these
authors, we adopted a perceptual approach to
measure this construct. Specifically, we measured
knowledge distinctive competences by the scale
proposed by Camison (2002). This scale defines
knowledge distinctive competences as a second-
order level latent factor with five dimensions:
skill for management of knowledge investments
and flows (K1), internal acquisition (internal
capability of the stock growth) of knowledge
(K2), internal knowledge transfer (K3), internal
knowledge interpretation and application (K4),
and organizational memory (K5). The first-order
level latent factors are measured through a set
of 37 indicators which represent the observable
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variables. The scale measures distinctive com-
petences with a subjective semantic scale, based
on the self-evaluation made by the firm manager
in relation to its competitors. Respondents evalu-
ate how they perceive the stock of firm distinc-
tive competences in comparison to that of their
competitors. A five-point Likert scale was used,
where 1 = much worse than our competitors, 3 =
normal, on a par with our competitors, and 5 =
much better than our competitors.

Firm Performance

The complexity of measuring firm performance
increases in knowledge intensive industries. Li-
ebowitz and Wilcox (1997) highlight the poverty
in the metrics used to measure firm performance
in activities related to knowledge. Knowledge in-
tensive firms are usually entrepreneurial, with few
productsinthe marketand consequently withare-
duced sales path. They have high capital intensity,
accumulate a great deal of intangible assets, and
suffer lossesatthe beginning (DeCarolis & Deeds,
1999, p. 960). The traditional measures of firm
performance, such as capital profitability indices,
sales growth, or market share are inadequate as
only indicators in these contexts. DeCarolis and
Deeds (1999, p. 960) use the market value of the
firm to measure future firm performance, since
these firms frequently use an initial public offer-
ing to raise the necessary capital. This criterion
assumes the hypothesis of the efficient market,
where the firm market value captures all the rel-
evant information, including the capacity to gen-
erate rents in the future, its intangible assets, and
knowledge potential. However, market measures
of firm performance are biased by the economic
cycle and the situation of the stock market. The
problem of obtaining information also presents
a hurdle. These measures can only be applied to
firms quoted on the stock market, and their value
for fragmented industries and many family firms
decreases sharply.
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Inthis research, we use the scale designed and
validated by Camison (2004). This instrument
measures firm performance with a five-point
Likert-type scale, constructed from the self-clas-
sification by management of their company in
relation to their competitors. This scale consists
of 25 variables that evaluate the classic economic
and financial indicators, the position in the market
and the firm future potential, and the objectives
of the different stakeholders in the organization.
An additional advantage of this scale is that it
covers the effects of intangible or knowledge-
based assets, which constitute the most valuable
assets in the population studied (DeCarolis &
Deeds, 1999). Overall organizational performance
was evaluated by taking an average of the items
forming the scale.

Statistical Methods

The validation of the measurement tools and the
testing of the hypotheses are carried out through
structural equation models in two stages (Ander-
son & Gerbing, 1988), using the EQS 5.7b software
program. These stages consist of a measurement
analysis of the latent variables and their link to
a structural model. These models allow us to es-
tablish a set of simultaneous causal relationships
between the variables of the model. Through this
multiple causal analysis, as well as estimating
direct structural effects, we can also estimate
indirect effects. As the sample does not fulfill
the multivariate normality assumption and it uses
noncontinuous variables, the parameter estima-
tion used the ML procedure with robust standard
estimators (Satorra & Bentler, 2001).

Data and Sample

The information on the variables was collected
in a primary study, carried out by mail question-
naire. The questionnaire uses the scale to measure
KM principles (26 items) and KM practices (23
items) designed by Palacios and Garrigds (2004),

the knowledge distinctive competences scale de-
signed by Camison (2002) (37 items), and the firm
performance scale by Camisdn (2004) (25 items).
The questionnaire respondent was the manager
of the firm, since he or she has the necessary
global perspective to answer all the questions.
The measuring instrument was pretested in 20
firms, 10 from the biotechnology and 10 from
the telecommunications industries. The fieldwork
was undertaken between December 2001 and
March 2002.

We considered knowledge or high technology
intensive industries (Blackler, 1995, p. 1021) to
be the most suitable population on which to carry
out the empirical study. The biotechnology and
telecommunications industries were chosen for the
research because the management of intangibles
is more clearly appreciated than in other types
of industry. Knowledge is not a simple asset, but
rather it focuses the other assets. To be successful,
firms must be able to learn continually and apply
their knowledge, by anticipating market changes
(Alvesson, 2000; DeCarolis & Deeds, 1999).
These firms offer high technology products and
services, using knowledge as the main resource.
They are dynamic industries characterized by
technological discontinuity, where innovation
(usually radical) is a fundamental aim (EImes &
Kasouf, 1995) and the R&D effort is very high
(DeCarolis & Deeds, 1999). Thus, the generation
of new knowledge is continuous and fast. Conse-
quently, we can appreciate KM functions since
the firms continuously receive knowledge flows
(internal and external) and accumulate knowledge
stock (DeCarolis & Deeds, 1999, p. 955). In this
context, firm performance inknowledge intensive
industries should depend on the knowledge assets
stock and their skill in organizing knowledge
flows with KM systems.

Within the knowledge intensive industries,
the universe selected was the Spanish popula-
tion of biotechnology and telecommunications
industries. This decision has precedents in both
the biotechnology field (i.e., DeCarolis & Deeds,
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Table 1. Descriptive statistics and correlation
coefficients

Mean s.d. 1 2

Global organizational

1
performance

3.07 0.22

Knowledge distinctive

2
competences

3.71 0.35  0.43***

Knowledge manage-

8 ment

3.78 0.37 0.10**  0.11***

***p <0.001; ** p <0.01

1999) and the information technologies field.
From the ASEBIO (Spanish Association of Bio-
technology firms) Report (2002), the number of
firms in this industry was 226 in 2001. According
to the Spanish National Statistical Institute, the
telecommunications industry had 846 firms in
the same year.

The questionnaire was sent to all the firms mak-
ing up the population. A total of 257 questionnaire
responseswereobtained. Thestatistical debugging of
the questionnaires forced us to eliminate 35 of them
for various reasons (existence of items without any
answer, doubts about the reliability of the responses,
etc.). The sample finally included 222 firms (102
from the biotechnology industry and 120 from the
telecommunicationsindustry), thusgivingaresponse
rate of 45.1% and 14.2% respectively, and 20.72%
as a combined response rate. This final sample has
a statistical margin of error of + 5.7% with a 95.5%
confidence interval (for the worst case scenario).

The correlation matrix and the mean and
standard deviation for each variable are reported
in Table 1.

RESULTS
Validation of the Scales

The first phase consists of the development of a
measurement model through the specification
of factorial models. Following Bagozzi (1981),
we carried out an analysis of the dimensionality,
reliability, and validity of all the scales through
confirmatory factorial analysis.
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Validation of the Knowledge
Management Measurement Scale

As a previous step to the confirmatory facto-
rial analysis, we studied the quality of fit of
the estimated factorial models. The analysis
of the models goodness of fit was based on the
estimation of different tests proposed by Hair,
Anderson, Tatham, and Black (1998). The re-
sults (Table 2), where we show the first-order,
second-order, and third-order factorial models,
corroborate the goodnesses of fit. The only excep-
tions are the models corresponding to factors T2
and T6, which are saturated and with a perfect
fit, since there are three measurement indicators
and zero degrees of freedom. With the aim of
validating both factors, we established a global
model (T2+T6), which provided the result that
both dimensions are separated but correlated.
The rest of the models have a positive number of
degrees of freedom. The quality of the absolute
fit (GFI > 0.90 and Satorra-Bentler y? p value >
0.05), incremental fit (AGFI, BBNFI, and IFI >
0.90) and parsimonious fit (PGFI > 0.90 and NC
< 2) are shown. In all the cases, the fit indices
are greater than the recommended minimum
value.

The dimensionality analysis attempts to cor-
roborate the KM structure as a third-order latent
bidimensional construct, characterized by a set of
principles and practices. Principles and practices
are considered second-order latent constructs
with six dimensions. The goodness of fit of the
first-order factorial models validates the one-di-
mensionality of the individual dimensions for each
principle and practice. The observed individual
indicators for each first-order factor represent the
same theoretical concept. The indicators were
estimated according to their factorial loadings
throughthe LMTEST (Lagrange Multiplier Test),
one function of the EQS program with the ability
toreport new improvementsto be incorporated in
the models. Following these recommendations,
indicators M6 and M24 from the KM principles
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Table 2. Fit indices for the initial factorial models for the KM and knowledge distinctive competences

constructs
p- BBN-

Satorra-Bentler y? d.g. value FI IFI GFI AGFI PGFI NC
KM principles (first-order factorial individual models)
P1 0.0663 2 0.5126 0.9522 0.9621 09786 0.9532 0.9485  1.22
P2 0.0811 1 0.2956 0.9424 0.9486 09471 0.9198 0.9365 1.42
P3 0.0556 2 0.7352 0.9901 0.9935 0.9878 0.9656 0.9877  1.02
P4 0.0693 2 05121 0.9579 0.9541 09539 0.9371 0.9512 1.28
P5 0.0597 2 0.5365 0.9852 0.9804 0.9847 0.9601 0.9742  1.36
P6 0.0726 1 0.3125 0.9421 0.9477 09224 0.9103 0.9289 141
KM practices (first-order factorial individual models)
T1 0.0289 2 0.8595 0.9972 0.9991 0.9952 0.9762 0.9856  0.91
T3 0.8565 2 0.6523 0.9740 0.9795 09625 0.9478 0.9785 1.73
T4 0.9651 2 0.5263 0.9553 0.9584 0.9377 0.9101 0.9562  1.39
T5 0.0365 2 0.8462 0.9947 0.9976 09917 0.9744 0.9832  0.95
T2+T6 7.9819 5 0.4356 0.9425 0.9452 09536 0.9296 0.9523 141
KM (second-order factorial models)
KM principles 28.1856 23 0.5034 0.9562 0.9568 0.9591 0.9381 0.9602  0.99
KM practices 24.0257 21 0.1629 0.9884 0.9891 0.9834 0.9551 0.9899  1.46
KM (third-order factorial model)
KM 372.2563 322 0.6526 0.9252 0.9356 0.9125 0.8901 0.9415 1.16
Knowledge distinctive competences (first-order factorial individual models)
K1 18.8596 12 0.8523 0.9245 0.9276 0.9245 0.9051 0.8952  0.89
K2 23.4187 17 0.6093 0.9326 0.9342 09327 0.9015 0.9215 198
K3 20.0582 14 0.5247 0.9654 0.9659 0.9654 0.9245 0.9526  1.12
K4 0.3694 2 0.5481 0.9102 0.9103 0.9103 0.8923 0.9123  1.36
K5 31.3641 26 0.1502 0.9087 0.9089 0.9687 0.9162 0.8958  1.59
Knowledge distinctive competences (second-order factorial individual model)
Knowledge
distinctive
competences 85.2368 81 0.3433 0.9557 0.9578 0.9651 0.9442 0.9689 1.07

scale were eliminated, together with M30 and
M36 from the KM practices scale. The good-
ness of fit for the second-order factorial models
shows that these factors (KM principles and KM
practices) are multidimensional constructs, with
their dimensions representing the same theoreti-
cal concept. Finally, the quality of the third-order
factorial model confirms KM as a multidimen-
sional construct with the theoretical structure we
had assumed. Standardized factorial loadings

have values greater than 0.6. Furthermore, all the
estimated parameters are statistically significant
at 95%.

Following Sharma (1996), we estimated the
individual reliability of the indicators using the
square of the multiple correlation coefficient (R?).
It can be observed how this index exceeds the
minimum value (0.5) in almost all the indicators
onthe KM principles scale. We retained the items
M1, M3, M4, M8, M11, M13, and M20, since
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they are close to the minimum, and so as not to
change the definition of the construct domain.
The reliability of the dimensions was evaluated
through compound reliability. The compound
reliability for the second-order and third-order
latent factors is also greater than the minimum
value 0.70 in all the cases.

The validity analysis of a measurement refers
to the degree to which the measuring process
is free from both systematic and random error.
Internal or convergent validity indicates that the
different items used to measure the concept are
correlated. This type of validity can be assured
in three ways: first, through the fit of the models,
particularly with the goodness of the incremental
fit measures (AGFI or BBNFI); second, by facto-
rial loadings greater than or close to the minimum
(Hair et al., 1998); and third, in accordance with
Anderson and Gerbing (1988), internal validity
is assured by the statistical significance of all the
loadings (t>1.96, o.=0.05). Discriminant validity
indicates to what extent two measures developed
for similar but conceptually different constructs
are related. To evaluate this, we use the y? differ-
ences test recommended by Joreskog (1971). For
all the dimensions (6 principles + 6 practices), we
carried out 66 chi-squaretests, obtaininginall cases
statistically significant differences (p < 0.05). All
the dimensions represent different concepts, thus
revealing the existence of discriminant validity.

Validation of the Knowledge Distinctive
Competences Measurement Scale

The results show the goodness of fit for the first-
order and second-order factorial models. All the
models have a positive number of degrees of
freedom. The absolute fit indices (GFI > 0.90 and
Satorra-Bentlery2p value >0.05), the incremental
fit indices (AGFI, BBNFI, IFI, and PGFI > 0.90),
and the parsimonious fit index (NC < 5) all have
statistically significant values (Hair et al., 1998)
(Table 2).
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The dimensionality analysis seeks to corrobo-
rate the structure of the knowledge distinctive
competences as a second-order latent construct,
composed of five dimensions defined as a first-
order latent construct. The confirmatory factorial
analysis shows this dimensionalization, without
having to modify the initially proposed models.
Standardized factorial loadings have values
greater than 0.6. Moreover, all the estimated pa-
rameters are statistically significant at 95%.

Ifwe analyze the R?values, we can deduce that
thereliability of the scale isacceptable. Thisindex
is greater than 0.5, except in some items where
this value is very close and they were therefore
not eliminated so as not to change the definition of
the constructdomain. Furthermore, the compound
reliability for the first-order and second-order
latent factors is statistically significant; in all the
cases, it is greater than 0.70.

The internal validity of the scale has been
assured, first by the fit of the models and, in
particular, by the goodness of the incremental fit
measures, and, second, by the magnitude of the
factorial loadings, with values greater than 0.40.
Third, following Anderson and Gerbing (1982),
internal validity is assured by the statistical sig-
nificance of all the loadings (t > 1.96, o = 0.05).
Discriminant validity is shown with the y? test.
We carried out 36 y? tests for the five dimensions,
obtaining statistically significant differences in
all cases (p < 0.01). Therefore, all the dimen-
sions represent different concepts, showing the
existence of discriminant validity.

Validation of the Firm Performance
Measurement Scale

To evaluate the Camisén (2004) measurement
scale, we assume that all the items make up the
same scale, since we calculate the mean of them
all. The compound reliability of the scale (0.954)
isgreater thanthe recommended minimumvalue.
All the indicators have positive factorial loadings
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and are statistically significant (p < 0.05). The
convergent validity, together with the quality of
the incremental fit tests (BBNFI=0.9522 > 0.90),
supports this fact.

EMPIRICAL TESTING OF THE
HYPOTHESIS

Once we have confirmed the measurement model,
we proceed to analyze the causal relationships
between the variables. We followed the typical
phases of specification, identification, estimation,
and interpretation.

The specification phase consists of establishing
dependence relations between variables accord-
ing to theoretical reasoning, in other words, to
convert the theoretical hypothesis in an equation
system. This research considers the implantation
of a KM system as an exogenous latent variable.
There are two endogenous variables: knowledge
distinctive competences and firm performance.
We developed two structural models to test the
hypothesis. The complete causal model is shown
in Figure 1.

We previously checked the goodness of
the measurement models for all the variables.
However, the inclusion of all the observable
individual indicators in a complete structural
model requires a large sample. In order to solve
this problem, compound variables are normally
used, which use aggregates of the measurement
indicators for the structural modelization. In this
way, in order to measure individual dimensions
of KM and knowledge distinctive competences
constructs (first-order factors P1-T1/P6-T6 and
K1-K5, respectively), one single indicator was
considered: the mean of all its observable items,
using its aggregation as an estimation of these
latent variables.

The identification implies that the parameters
of the model can be derived from the variance and
covariance between the observable variables, in
orderto estimate the model. The necessary condi-

tion that requires the number of equations to be
greater than the parameters necessary to estimate
the model is ensured, since both models are over-
identified (d.f. = 76 and 98, respectively).

Once we have ensured the suppositions of the
structural model, we can estimate the results, as
well as the significance level of the estimated
parameters and the reliability of the structural
equations.

Relationship Between Knowledge
Distinctive Competences and Firm
Performance (H1)

First, we analyze the fit of the measurement model,
in order to test whether the estimated parameters
are significant in the causal model. In the struc-
tural equation of the first causal model, we obtain
a positive coefficient in the equation (o = 0.64),
greater than the recommended minimum value
0.40 (Hairetal., 1998) and statistically significant
(p <0.001). The rest of the estimated parameters
(K1=0.649,K2=0.747, K3 =0.873; K4 = 0.891;
K5 =0.657) are also significant.

With regard to the reliability of the knowl-
edge distinctive competences construct, all the
indicators have R? values greater than 0.50 (K1
=0.804, K2 =0.851; K3 =0.904; K4 =0.919; K5
= 0.814). Furthermore, the compound reliability
of the construct (0.858) is clearly superior to 0.70.
Thus, the measurement model fits the data, with
reliable and valid measurement indicators.

The estimation of the structural model for
hypothesis H1 obtains adequate indices of global
fit. Absolute fit measures (GFI=0.9584; RMSEA
=0.0347; chi-square value p=0.5012), incremental
fitmeasures (AGFI=0.9306; BBNFI=0.9591) and
the parsimonious fit measure (NC = 0.99) meet
the recommended minimum values.

The reliability of the structural model is high
(R? =0.381). The empirical evidence confirms
H1, proving the high explanatory capacity of
firm performance attributable to the knowledge
distinctive competences. Although all the dimen-
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sions are important in explaining the direct effect
of knowledge distinctive competences on firm
performance, the ability of the firm to distribute,
interpret, and apply the knowledge stock has a
more significant weight. However, the magnitude
of the estimated parameter and the reliability of
the structural model indicate that there are other
hidden variables that should be taken into account
when considering the relationship between both
constructs.

Relationship Between KM,
Knowledge Distinctive Competences
and Firm Performance (H2)

As refers to the fit of the measurement model, in
ordertotestwhether the estimated parametersare
significant in the causal model, factorial loadings
are greater than 0.40 and statistically significant (p
<0.001). Thus, all the indicators have animportant
weight on the theoretical constructs.

The structural model has a high reliability (R?
=0.713), greater than that obtained for hypoth-
esis H1. This means that knowledge distinctive
competences and the degree of KM implantation
jointly better explain the variation of the firm
performance than when only the first variable
is considered. Furthermore, by observing the
coefficients of the structural equations, the direct
effect of knowledge distinctive competences on
firm performance is practically the same (0.675,
p < 0.001) as that estimated for hypothesis H1.
The degree of KM introduction has a strong ef-
fecton the accumulation of knowledge distinctive
competences (0.814, p < 0.001), and indirectly on
firm performance (0.549, p < 0.001). Collaterally,
the degree of KM implantation has no significant
statistical effect on firm performance. Hence, the
empirical evidence confirms H2.

All the dimensions of the knowledge distinc-
tive competences construct are important and
statistically significant (p < 0.05) in explaining
their direct effect on firm performance. However,
as we concluded in H1, the ability of the firm to
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distribute, interpret, and apply the knowledge
stock has a more significant weight.

The model developed for the second hypothesis
introduces knowledge distinctive competences
as a mediating variable between KM and firm
performance. This structural model considers
KM as a third-order exogenous latent variable.
KM principles and practices are considered a
second-order exogenous latent variable. Their
12 dimensions (P1-T1/P6-T6) are considered
as exogenous observable variables. Knowledge
distinctive competences are viewed as a sec-
ond-order endogenous latent variable, with their
dimensions (K1-K5) as endogenous observable
variables. Finally, firm performance is considered
an endogenous observable variable (Figure 1).

The estimation of the structural model for
hypothesis H2 shows excellent global fit indices.
Absolute fit measures (GFI = 0.9488; RMSEA =
0.0682; chi-square value p=0.6049), incremental
fit measures (AGFI = 0.9108 BBNFI = 0.9336),
and parsimonious fitindex (NC = 1.61) are greater
than the recommended minimum values.

The effect of KM on the accumulation of
knowledge distinctive competences, and indi-
rectly on firm performance, is explained by the
utilization of practices (0.99, p < 0.001) more
than by the acceptance of the principles (0.69, p
<0.001), taking into account that both weights are
positive and statistically significant (p < 0.001).
Furthermore, all the KM principles and practices
are positive and with significant factorial loadings
(p < 0.05), which highlights their importance in
increasing the stock of knowledge assets.

CONCLUSION
From the theoretical model developed and subse-
quently validated through the empirical data, we

can draw the following conclusions:

1. There is a positive causal relationship be-
tween KM (principles and practices) and
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knowledge distinctive competences. Intro-
ducing a KM program in the organization
has a positive effect on the generation of
knowledge-based distinctive competences.
Theabilities that KM contributes to develop
are skills in investment and knowledge flow
management, the acquisition of internal
knowledge, transfer, dissemination and
internal application of the accumulated
knowledge, and an increase in the variety
of the organizational memory. Inthis sense,
KM should be understood asan institutional
mechanism able to stimulate the coordina-
tion of explicit and tacit knowledge which is
disseminated through the organization and
its environment. Therefore, KM is strongly
connected to the innovation capacity of the
firm (Nonaka & Takeuchi, 1995; Teece et
al., 1997). Thisempirical evidence allows us
to further the knowledge on organizational
actionsthatenable developmentand renewal
of the strategic assets portfolio, proclaimed
by the dynamic approaches of RBV (Zollo
& Winter, 2002).

Knowledge distinctive competences have
a strong direct effect on firm performance.
This empirical evidence confirms the KBA
basic postulation (Grant, 1996a; Nonaka,
1994), which considers knowledge assets a
basic source of economic rents. However,
although the magnitude of the causal re-
lationship is maintained, the explanatory
power of firm performance is greater in
the structural model for H2 than in H1. We
conclude that an analysis of the causal rela-
tionships between these complex variables
requires the introduction of all the hidden
variables that can mediate or determine the
directeffects. Asecond conclusion indicates
that the full implications and sustainability
of the economic rentsisdetermined, notonly
by the present volume of knowledge assets,
but also by the power to create Schumpet-

erian competences in the organization. In
this sense, KM is a useful tool.

This work is an interesting contribution to
the literature (Davenport, 1999; McEvily
& Chakravarthy, 2002) in that it exacts a
knowledge of the causal relationship be-
tween KM and firm performance and the
variables that mediate both constructs. The
implantation of a KM system is not able to
directly improve firm performance, but it
exerts an indirect influence by developing
knowledge distinctive competences. Thus,
consultant and software firm advertising
that considers KM as a panacea to improve
organizational competitiveness is shown
to have no basis. A firm will successfully
introduce KM programs ifitisable to imbue
KM principlesand practices with processes,
routines, and individuals, inorder to increase
its organizational memory and its ability to
obtain, transfer, and apply knowledge.
The effect of KM introduction on the
accumulation of knowledge distinctive
competences and firm performance is due
to the utilization of practices, more than to
the acceptance of a set of principles. This
supports the work of Drucker (1993), who
predicted that an important challenge to or-
ganizations in the knowledge society would
be the systematic construction of practices
to manage their own auto-transformation.
This empirical study reveals that it is more
importantto put KM principlesinto practice,
than the existence of acommitment towards
the KM approach, butthisdoes notarticulate
across practices. In the present business
context, this result indicates that it is not
possibleto develop principlesto manage and
develop knowledge without the support of
technological and organizational practices.
KM stimulates the raising, dissemination,
and application of knowledge through the
organization by means of techniques and
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practices that promote continuous learn-
ing, development, and management of
employees’ cognitive competences, as soon
as people develop skill and disposition to
identify and share knowledge, removing
technological, cultural, and organizational
barriers.

Anotheraim of this study, to conceptualizeand
to measure rigorously the construct “knowledge
management”, has been successfully achieved.
The instrument used constitutes a significant
methodological contribution to the state of the
art characterized by the lack of reliable metrics
(Alavi & Leidner,2002; McEvily & Chakravarthy,
2002). The construct suggests the existence of two
dimensions: principles and practices. Principles,
referring to a higher level of research which is
more abstract or related to ideas, are carried out
through a set of techniques that add the neces-
sary tools to guarantee that KM is adequately
implemented in the organization. Therefore, we
understand that the degree to which a KM system
is adopted requires principles and practices to be
introduced that focus on the orientation towards
the development, transfer, and protection of knowl-
edge, continuous learning in the organization,
an understanding of the organization as a global
system, the development of an innovative culture
thatencourages R&D projects, an approach based
on individuals and competence development,
and management based on competences. The
reductionist perspective, which focuses on the
role of information technologies in KM (Frap-
paolo & Capshaw, 1999), is surpassed by the
holistic approach which stresses the importance
of combining principles and practices.

FUTURE RESEARCH DIRECTIONS

Future research should extend the scope of the
study by introducing new elements, as well as
incorporating the breakthroughs in the field.
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A first line of study lies in the methodological
field. Although the KM measurement scale has
been successfully validated, it is an exploratory
contribution that requires new empirical works
to test and improve it. A second line of research
should introduce longitudinal works that include
knowledge stocks and flows. For organizations,
it would be especially interesting to determine
the knowledge flows that allow for the improve-
ment of a determined type of competences,
recombining their resources to prioritize some
flow variables.

A longitudinal approach would enable us to
theoretically reflect the existence of a temporal
gap between the beginning of a KM program and
the generation of results. Besides, these types of
studies allow the inference of causality between
variables with more statistical consistency. In
addition, the necessary time could be calibrated
to widen the stock of knowledge distinctive
competences and its effect on firm performance.
At a theoretical level, it would be of interest
to study KM effects on all types of distinctive
competences. Adding cohesion and functional
competences could incorporate new knowledge
about the way in which the introduction of a KM
system may improve functional activities, as well
as the combination of resources and capacities
that adjust better to the market.
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ABSTRACT

This chapter presents the results obtained after reaching a consensus among 100 knowledge leaders on
their critical issues. These issues include the perceived knowledge management benefits and obstacles,
the knowledge leaders’ roles and skills, as well as the technologies they used for implementing knowl-
edge management initiatives. Using a Web-based Delphi method, the results indicate that an increase
in internal knowledge sharing is judged to be the most significant of all perceived knowledge manage-
ment benefits. Their most important role is to foster a knowledge sharing culture in their organization
in order to overcome the most important obstacle: organizational culture. They also suggest that the
key abilities they should possess are those of strong interpersonal and leadership skills. Finally, portals
and information retrieval engines are found to be the most widely used technologies to develop and/or
implement knowledge management initiatives.

INTRODUCTION als’ perceptions of KM top issues appear to be
imprecise and ambiguous when referring to the
Knowledge leaders are hired by organizations literature. As the need for organizations to man-
to create and maintain knowledge management age and extract knowledge increases, so does the
(KM) environments supported by various tech- demand for identifying KM leaders’ top issues
nologies, which bring their potential of difficulties that they deal with on a regular basis.

and technological issues. However, these individu-
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Using aWeb-based Delphi method, this chapter
presents the result of aworldwide consensus found
among KM leaders regarding their top issues.
These issues include KM leaders’ perception of
KM benefits and obstacles, their roles and skills,
as well as the technologies they used for imple-
menting KM initiatives. These issues were first
retrieved from existing KM literature and then
presented to KM experts in order to be validated.
Astable level of agreementamong 100 KM leaders
was reached on these issues, which are discussed
below. These results put together a baseline al-
lowing KM leaders to better understand, plan,
and execute future KM initiatives. It provides a
comprehensive view of the reality of KM leaders
by addressing those five critical issues at the same
time and by the same respondents.

The next section offers a description of what
was found inthe literature. The methodology used
to find a stable understanding of the top issues
for knowledge leaders is then explained. Next,
the findings are depicted and discussed. Finally,
the last section provides conclusions along with
implications of this study.

LITERATURE REVIEW

Knowledge management’s recent emergence
is mainly due to the nomadic working lifestyle
of today’s employees. It has been asserted that
employees change their jobs once every two
years, carrying with them the knowledge they
have acquired through years of experience. To
alleviate this problem, KM’s main objective is
to maximize organizational knowledge sharing,
while minimizing knowledge loss. In order to
initiate KM, organizations need individuals to
undertake the responsibility of developing and
maintaining a KM environment. Accordingly,
organizations need knowledge leaders. Unfor-
tunately, the amount of academic literature that
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has researched and analyzed knowledge leaders
at this point in time is very limited, although the
frequency of KM research is increasing expe-
ditiously. The following subsections provide a
definition of knowledge leaders, the benefits and
obstacles they encounter when they implement
KM initiatives, the roles and skills that they need
tobe successful in such an endeavor, and the most
important technologies that they used to foster
the use of KM.

Knowledge Leader Definition

Chief knowledge officers (CKOs) are defined
in general terms as “the leaders of their orga-
nizations’ knowledge management initiatives”
(Bonner, 2000, p. 36; Rasmus, 2000; p. 5), and as
“senior executives responsible for ensuring that
an organization maximizes the value it achieves
through one of its most important assets—knowl-
edge” (Skyrme, 1997). More specifically, a CKO
is “the catalyst for a knowledge-sharing culture,
owner of the infrastructure specifications that
facilitate knowledge transfer and storage, and
maintainer of the closed-loop learning system”
(Rasmus, 2000, p. 3). CKO is also recognized
for setting “strategic policy for an organization’s
acquisition and distribution of knowledge and
learning, based on the premise that increasing
people’s capacity to take action will enable them
torespond more effectively and efficiently to their
customers” (Barclay, 1997, p. 8).

Various job titles were retrieved from the KM
literature including chiefknowledge officer, chief
learning officer, knowledge manager, knowledge
facilitator, and so forth. To simplify these various
definitions, this study uses the term “knowledge
leader” (KL), reflecting the philosophy that CKOs
have to show leadership when implementing KM
initiatives. Therefore, a KL is an individual re-
sponsible for creating and/or maintaining a KM
environment.
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Knowledge Management
Benefits

In the context of this study, a benefit is the posi-
tive effect or support yielded from implementing
KM. It can be understood as advantages, gains,
as well as usefulness. As described by Skyrme
(1997), major organizations have been benefit-
ing from the implementation of KM initiatives.
British Petroleum has accelerated its solution
of critical operation problems by implementing
virtual teamworking using videoconferencing.
Hoffman La Roche has reduced cost and time
in accomplishing regulatory approvals for new
drugs by implementing the “Right First Time”
program. Dow Chemical was able to generate
over US$125 million in revenues from licensing
by exploiting its intangible assets. Texas Instru-
ments has saved the equivalent of investing in a
new plant through the sharing of best practices
between their semiconductor fabrication plants.
Skandia Assurance has increased their revenues
quicker than their industry average through the
development of new measures of intellectual
capital. And Hewlett-Packard was able to bring
new products to market quicker than in the past
by sharing existing company expertise.

Some of the most important organizational
benefits gained by KM initiatives are better
decision-making, increased responsiveness to
customers, and improved efficiency of people
and operations (Charney & Jordan, 2000; Chase,
1997, KPMG, 2000). Innovation and growth,
organizational responsiveness, customer focus,
supply network, and internal quality are also seen
as KM benefits (Breu et al., 2000). In addition to
these benefits, a recent report has summarized
various benefits of implementing KM initiatives
gathered from various other articles and studies
(Waruszynski, 2000). All these benefits served for
the first-round of the Web-based Delphi survey
(see Appendix A).

Knowledge Management Obstacles

In the context of this study, a KM obstacle is a
tangible or intangible barrier that could prevent
or impede the implementation of KM in an or-
ganization. It can be understood as an obstruc-
tion, impediment, difficulty, hindrance, and/or
barrier.

Although some studies observe that organi-
zational culture is the most important obstacle
to KM (Chase, 1997; McKeen & Staples, 2001;
Miles et al., 1998; Waruszynski, 2000), they add
that other issues such as lack of ownership of
the problem, lack of time, and information/com-
munication technology canalso create barriersto
developing and implementing KM initiatives. A
compilation of the 10 mostrecurrent obstacles and
the studies where they can be found was prepared
(see Appendix A). These obstacles were also part
of the first-round questionnaire of the Web-based
Delphi survey.

Knowledge Leaders’ Roles

A role is defined as a set of systematically inter-
related and observable behaviors that belong to
an identifiable job or position (Mintzberg, 1975).
In the context of this study, a role is the duty that
KLs are expected to perform to develop and/or
implement a KM environment in their organiza-
tion.

Previous research has examined the responsi-
bilities of 20 KLs in North America and Europe
to understand their roles and gain insight on
evolving KM practices (Earl & Scott, 1999). It
was shown that the mandates and overall mission
of a KL were unclear. A recent study emphasized
this lack of consensus regarding the competencies
needed by individuals charged with leading KM
initiatives (Neilson, 2000). In another study, 18
KLs representing various industries from large
private and public organizations described them-
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selves as first generation incumbents who started
their jobs less than three years ago without a clear
definition of theirroles, responsibilities, and daily
activities (Bonner, 2000).

Itisnotsurprising that KLs do not have clearly
defined roles. Since KM is an emerging field, the
only available resources for these individuals are
books, conferences, the Internet, and input from
alimited number of consulting firms. Knowledge
leaders do not have predecessors from whom they
canseek guidance. Nevertheless, acompilation of
the five most recurrent roles was done from the
literature. These roles were part of the first-round
guestionnaire (see Appendix A).

Knowledge Leaders’ Skills

A knowledge leaders’ skill is a special ability or
competency that this individual possesses to ac-
complish assigned roles. A review of seven KM
case studies reports that “CKOs need to view
organizations holistically and possess a mix of
hard and soft skills characteristic of a leader of a
strategic change management program” (Abell &
Oxbrow, 1999 in Neilson 2000, p. 6). In addition,
the authors divided the CKOs skills into two main
categories: (1) skillstodevelop the KM visionand
(2) skills to plan the KM program. A compilation
of the five most recurrent skills was done from
the literature and were part of the first-round
questionnaire (see Appendix A).

Knowledge Management
Technologies

Spending on KM software reached $330 million
in 1999 and should account for approximately
$1.8 billion in 2003 (PriceWaterHouseCoopers,
2000). KM technologies have been assisting
KLs to develop and implement KM programs
for several years (Alavi & Leidner, 1999; Chase,
1997; Dufty, 2001; KPMG, 2000; Offsey, 1997,
TechWeb, 1999; Wensley & O’Sullivan, 2000).
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While one study cites that the most effective
technologies include e-mail, Intranet, Inter-
net, firm yellow pages, and groupware (Chase,
1997), another study reports that Intranet and
data warehousing are the most effective and that
Internet is the least effective technology (KPMG,
2000). Contradictions among these articles are
common.

Therefore, this study will attempt to reach an
acceptable degree of agreementamong KLsonthe
technologies they are using to develop and imple-
ment KM in their organization. A compilation of
the 10 most recurrent technologies was prepared
and was part of the first-round questionnaire (see
Appendix A).

METHODOLOGY

A Web-based Delphi method was used to reach a
worldwide consensus on major issues concerning
today’s KLs. Although various issues were re-
trieved fromexisting KM literature and presented
to KM experts in order to be rated, this method
also required experts to suggest missing issues.

The five objectives of this study are to identify
the KM benefits and obstacles, knowledge leaders’
roles and skills, as well as the technologies used
to implement and/or maintain a KM environ-
ment. These issues were combined for the first
time within the same study. Thus, the following
research questions aimed at identifying these five
major issues:

What are knowledge leaders’current most impor-
tant perceived benefits and obstacles in implement-
ing knowledge management initiatives?

What are knowledge leaders’ most important
roles and skills?

What are knowledge leaders’ perceptions of the
most important technologies for knowledge man-
agement initiatives?
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Table 1. Summary of different alternatives to evaluate the level of agreement and stabilization of the

results
Alternatives to evaluate consensus RELIT ) GV T REU ST Movement towards a consensus if the ...
method method
: | Mean increases for most important items
Mean : Yes Yes : . .
Mean decreases for least important items
Standard deviation No Yes Standard deviation decreases
Median Yes Yes Median increases
Interquartile range Yes Yes IQR decreases
Percent top issues Yes Yes Percent top issues increases
Kendall coefficient of concordance W Yes Yes i Kendall’s W increases

Delphi Method

The Delphi method is defined as a procedure to
“obtain the most reliable consensus of opinion
of a group of experts ... by a series of intensive
questionnairesinterspersed with controlled opin-
ion feedback” (Dalkey & Helmer, 1963, p. 458).
The process stops when an acceptable or stable
level of consensus is reached. This method al-
lows anonymity, eliminates confrontation, group
domination, and geographical barrier, but, most
importantly, it allows researchers to measure the
level of agreement on the issues studied.

In this study, “experts” are defined as indi-
vidual panelists who possess more knowledge
about the subject matter than most people or
possess certain KM experience (Hill & Fowles,
1975; Whitman, 1990). In order to control the
level of expertise, potential respondents were
asked if they associated themselves with the
previously proposed KL definition before filling
out the questionnaire. This precaution was use-
ful since some potential respondents declined to
participate to the study because their experience
did not correspond to the KL definition.

Level of Consensus
Inorder to determine the level of consensusonthe

items studied, various analyses were performed,
including mean ratings, standard deviations,

medians, inter-quartile range (IQR), percent top
issues, and Kendall’s coefficient of concordance
(Brancheau, Janz & Wetherbe, 1996; Brancheau
& Wetherbe, 1987; Couger, 1988; Dexter, Janson,
Kiudorf & Laast-Laas, 1993; Dickson, Leitheiser
& Brancheau, 1984; Doke & Swanson, 1995;
Green & Price, 2000; Niederman, Brancheau &
Wetherbe, 1991; Schmidtetal., 2001; Siegel, 1956;
Watson, 1989). Hence, a fourth round would not
have had an impact on the results. Table 1 sum-
marizes the different alternatives listed above to
determinethe level of agreementand stabilization
of the results, depending on the evaluation method
used (ranking or rating).

Web-Based Survey

AWeb-based survey was chosento collectthe data
required. Web-based surveys offer the advantage
of a faster response speed than other means of
surveying. The average response time between
Web-based surveys and other types of surveying
liesbetween 1.2 daysand 18.5 days (Dommeyer &
Moriart, 2000). Moreover, undeliverable e-mails
can be instantly identified (Oppermann, 1995),
allowing the researcher toimmediately substitute
returned e-mails with new potential respondents.
Duetotheinternational characteristic of thisstudy,
a Web-based survey avoids the costs associated
with printing, postage, paper, envelopes, collating,
and envelop stuffing. Studies that have analyzed
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Web-based surveys found that they produced high
response quality. Higher response quality means
fewer item omissions and fewer mistakes (Kiesler
& Sproull, 1986; Schaefer & Dillman 1998), as
wellasagreater response to open-ended questions
(Mehta & Sivadas, 1995; Schaefer & Dillman,
1998). The latter characteristic are of particular
interest for the present study since questions in
the first round questionnaire were open-ended.

Inaddition to the above-mentioned advantages,
researchers who compared Web-based and mail
respondents on demographic and/or attitudinal
data have concluded that there are no significant
response biases between the two methods (Mehta
& Sivadas, 1995; Tse, 1998). Furthermore, it was
found that a Web-based survey is no more likely
thanamail survey to produce “extremeresponses”
(Kiesler & Sproull, 1986).

Nevertheless, the majority of studies compar-
ing multiple means of surveying have indicated a
lower response rate for e-mail solicited surveys,
a fact that warrants attention (Kiesler & Sproull,
1986; Tse, 1998). Other precaution measures that
researchers should take into consideration when
conducting a Web-based survey include assur-
ing respondents that their identity will not be
revealed because the lack of anonymity potentially
prevented certain individuals from responding
(Dommeyer & Moriart, 2000); building a ques-
tionnaire that is respondent-friendly, easy to fill
out, appealing, and that avoids confusion (Dill-
man, Sinclair & Clark, 1993); and taking into
account that an e-mail is very easy to dispose of
and/or ignore. This method consists of inviting
potential respondents to go to a Web address in
order to complete the questionnaire (Dommeyer
& Moriart, 2000).

Data Collection
The first source of respondents consisted of a list
of 150 KLs compiled from past literature. The

second source involved contacting international
KM associations and requesting that they publish
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ashortsummary of the study’s objectives on their
Web site and/or newsletter. A last source for find-
ing KLs consisted of posting amessage on various
international KM online discussion groups. It is
important to note that potential respondents from
KM associations and online discussion groups
were not directly contacted; therefore, it is not
relevant in this case to use the term “response
rate” per se.

Threerounds of questionnaireswere employed
by this study to reach a stable level of consensus
among KM experts. Each questionnaire was pre-
tested with academics and graduate students; they
all contained a cover letter, general instructions
with a definition of KL, and a thank you page.

Round One. Thefirst questionnaire respective-
ly and randomly listed the most cited 10 benefits,
10 obstacles, 5skills, 5roles, and 10 technologies.
Respondents were asked to rate the provided is-
sues using a five-point Likert-type scale. This
scale ranged from 1-Highly not important to 5-
Highly important. An additional choice “6-Not
applicable” was provided as well. Respondents
were also encouraged to add and briefly explain
as many as five issues per area. Usable responses
were received from 117 worldwide KLs.

Round Two. Potential respondents for the
second round included those who had answered
the first questionnaire. Since the analysis was to
include only respondents that had filled out the
three questionnaires, as well as those who had
completed the second and third round question-
naires, the authors of this study opted to follow
various studies by recontacting online KM asso-
ciationsand forumsto compensate for the possible
attrition of the firstround participants (Brancheau
et al, 1996; Green & Price, 2000; Keller, 2001;
Niederman et al, 1990; Watson, 1989).

Thefirstquestionnaire yielded new items for the
second questionnaire whichalso included the most
recurrent ones from the first round. Respondents
were asked to rate the following most important
and recurrent issues: 17 benefits, 17 obstacles, 11
skills, 15roles, as well as 16 KM technologies. The
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issues were randomly ordered and the respondents
were provided with the same scale as the one used
in the first round. Usable responses were received
from 142 worldwide KLs.

Round Three. The third round questionnaire
was sent to respondents who had participated in
the first and second rounds, or only to the second
round. Knowledge leaders rated the most cited 10
KM benefits and 10 obstacles, 10 KM leaders’
roles and 5 skills, and 10 technologies that were
retrieved from round two. They were randomly
ordered and placed in the appropriate sections
in the third round questionnaire. Similarly to the
second round, all ofthe questions inthe third round
questionnaire were closed, requiring the respon-
dents to rate the items using the same scale as the
one used in previous rounds. Usable responses
were received from 100 worldwide KLs.

RESULTS

Respondents originated from five continents: 35%
from North America, 22% from Australia, 19%
from Europe, 17% from Asia, and the remaining
7% from South Americaand Africa. A total of 30%
of the respondents’ companies were in business
services, 20% in the educational/governmental
sector, 17% in IT services, 9% in finance, insur-
ance, and real-estate, and the remaining in other
industries.

As previously stated, the Delphi method re-
quires experts as participants. The respondents’
level of KM expertise for this study was judged
to be high, given the fact that 56% of the respon-
dentsworked in KM related jobsand 13%in IT/IS
related jobs, and that 69% of the respondents had
more than three years of KM experience.

In order to measure the level of consensus on
the perceived importance of KM benefits rated in
the third round, all of the six previously discussed
methods were used (see Delphi Criteriasection). A
comparison between round two and round three’s
results using each method determined the level of
consensus for each item (see Appendix B).

Kendall’s Coefficients of Concordance W for
rounds three and two, as well as the difference
between these two values, are presented in Ap-
pendix C. Due to the high number of respondents,
it was more difficult to obtain a strong agreement
on the rated importance of the roles. For panels
consisting of more than 10 experts, evenvery small
values of W can be significant (Schmidt, 1997).
An exact interpretation of W for large size panels
could not be found in the literature. However, by
using the differences of W between rounds three
and two, which are negligible, it can be asserted
that the experts are essentially applying the same
standards in rating the items for each section.

DISCUSSION

This section discusses the results obtained from
this survey illustrated in Figure 1. The top KM
benefits as perceived by KM leaders are first dis-
cussed followed by the obstacles they encountered.
To overcome them and attain the discussed ben-
efits, respondents agreed on five most important
roles played by KM leaders and what the most
important skills are. Finally, technologies used to
implement KM initiatives are presented.

Top Five Knowledge Management
Benefits

The most critical KM benefits perceived by KM
leaders are listed in Figure 1. Each benefit is
discussed below.

Increase Internal Knowledge Sharing

The most important perceived benefit that or-
ganizations realize through KM is an internal
increase in knowledge sharing. The high value of
this benefit is not surprising since a major goal of
KM is to increase knowledge sharing (Capshaw,
1999). By cultivatingaknowledge sharing culture,
communication barriers tend to disappear, thus
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allowing employees to more effectively and ef-
ficiently communicate and share knowledge.

Deliver Higher Quality Products and
Services

This benefithas been supported by Neilson (2000),
who correctly affirms that “explicit and tacit
(implicit) knowledge about a product or service
are as important as the product or service itself
because it serves as a basis to improve or develop
new products or services” (p. 2). Companies are
capturing and using organization-wide knowl-
edge to market, sell, and service customers more
efficiently and effectively (APQC, 2001). Effec-
tively using market and customer information to

Figure 1. Knowledge leaders’ top issues
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guide the development of products and services
can substantially reduce the risk of new product
development. For example, Hewlett Packard
maintainsalarge database of customer comments
about products. Whenan HP employee receives a
customer complaint, comment, or suggestion for
improvement of any kind about an HP product or
service, theemployee caninputitintoaknowledge
base. The development engineers and product
managers can use that information to help plan
future products.

Avoid Re-Inventing the Wheel

The re-use of existing knowledge elements pre-
vents recurring costs related to repeated research
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Benefits

Skills

1. Interpersonal
2. Leadership
3. Change agent
4. Motivation
5. Creativity

1. Increase internal knowledge sharing
2. Deliver higher quality products and services
3. Avoid re-inventing the wheel
4. Improve the quality of decision -making
5. Increase collaboration between employees

Technology
1. Portals
2. Retrieval Engines
3. E-mail
4. Collaborative Support
Tools
5. Document Mngt
Systems

1. Organizational culture
2. Lack of executive support
3. Reluctance to change

4. Lack of vision

5. Communication barriers
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of the same topics, and repeated formulation of
the same solutions.

Improve the Quality of Decision-Making

Making an informed decision requires the avail-
ability of sound knowledge. A well-run and
well-organized knowledge system is critical in
making aquality decision. Auseful KM initiative
ensures thatemployees have the necessary access
to required knowledge in a form that is advanta-
geous to their decision-making process.

Increase Collaboration Between
Employees

By building communities of practice and encour-
aging informal social interactions, collaboration
between employees is believed to increase.

Top Five Knowledge Management
Obstacles

Although the most studied KM obstacle in the
academic literature isorganizational culture, four
other important obstacles have emerged in this
study and are discussed below.

Organizational Culture

As stated earlier, the most crucial role of a KM
leader is to foster a knowledge sharing culture.
Its importance makes perfect sense when related
to the fact that organizational culture was named
as the most important obstacle to overcome. A
healthy corporate culture is a necessity for suc-
cessful KM initiatives (Liebowitz, 2000). Differ-
ing cultures within an organization could hinder
successful KM initiatives. These cultures can
arise from diverse educational backgrounds and
expectations (De Long & Fahey, 2000) and are
often firmly rooted in the varying functions of
departments in an organization. Effective knowl-
edge creation depends on the physical, virtual,

and emotional context of an organization (Von
Krogh, Ichijo, & Nonaka, 2000). The authors
suggest that organizations must actively pursue
the work contextasalearning organization where
the individuals become responsive to learning
new things. Bureaucratic cultures suffer from a
lack of trust and a failure to reward and promote
cooperation and collaboration (Zand, 1997).
The lack of a trusting and properly motivated
workforce could resultin rarely shared or applied
knowledge, ceasing innovation and risk-taking,
and non-existent organizational cooperation and
alignment.

Lack of Senior Management Support

Due to the importance of this obstacle, it can be
asserted thatthe role of convincing senior manage-
ment of what the organization will gain through
managing knowledge has been justly rated as be-
ing third in importance. Difficulties encountered
in trying to change years of knowledge hoarding
are multiplied when employees are not fully con-
vinced that the highest levels of the organization
support the change in behavior.

Reluctance to Change

To tap a company’s knowledge, some substantial
changes must occur, which are not just organiza-
tional or structural, but personal as well. Unless
change occurs at the level of attitude or behavior,
an organization cannot fully mine the gold of its
people. Reluctance to change is directly related
to human nature, which leads individuals to resist
change. The change management field has done
and is still doing extensive research on how to
facilitate the implementation of achange program
by minimizing the individuals’ resistance.

Lack of Vision
KM leaders, along with top management, should

create aknowledge vision that defines the world in
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which they are living and the general direction of
knowledge they oughtto discover and create. The
knowledge vision should cultivate personal com-
mitment of the organization’s staff by providing
meaning to their daily tasks. Yogesh Malhotra, a
KM guru, believesthataknowledge vision should
allow diversity of multiple personal perspec-
tives by being decisively vague and open-ended
(Srikantaiah & Koenig, 2000). Without a clearly
defined vision, KM tends not to be understood,
which results into lost opportunities.

Communication Barriers

Communication barriers needed to generate and
share knowledge could be caused by obstacles de-
picted inthis paper. Inaddition, other factors such
as the physical and time distance can also hinder
effective communication. Although technology
may offer a partial solution, much knowledge is
generated and transferred through body language
or the physical demonstration of skills. Further-
more, a certain level of intimacy may be neces-
sary to establish comfortable communication of
knowledge. Internet-based friendships suggest
that intimacy does not depend solely on physical
co-location, but it remains to be seen whether such
friendships are based enough in reality to mimic
the mutual understanding born of face-to-face
encounters (Leonard & Sensiper, 1998).

Top Five Knowledge Management
Leaders’ Roles

The top five critical knowledge leaders’ roles
are listed in Figure 1. Each role will be briefly
discussed below.

Foster a Knowledge Sharing Culture
The role of fostering a knowledge sharing culture
ranked first in importance. An organizational

cultureis bestdefined as a pattern of basic assump-
tions that has worked well enough to be trusted
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by the organization’s staff (Schein, 1985). The
confusion around creating the right culture for
KM assumes that the KM leader knows what the
current culture is and how it relates to KM. This
impliesunderstanding how knowledge contributes
to value within the organization, how culture
around knowledge operates in the organization,
how it arose and is maintained in its current state,
and what might be done to encourage it to move
in the desired direction. The KM leader will not
single-handedly change a culture, but the KM
leader should be the driver for cultural change as
it relates to knowledge sharing. Hence, the KM
leader helps shape the human factors toward a
knowledge-sharing culture while simultaneously
designing the systems and spaces thatwill support
knowledge transfer among people.

Facilitate Knowledge Sharing Among
Staff

Although the role of facilitating knowledge shar-
ing among staff ranked second in importance, its
mean rating difference with the previous role is
very small, suggesting that the level of importance
of bothrolesisverysimilar. Anexplanation for this
observation is that accomplishing this role poses
an enormous challenge if a knowledge sharing
culture is non-existent. To facilitate knowledge
sharing in their organization, various research-
ers suggest that KM leaders should identify the
obstacles of effective knowledge sharing (Sears,
2001), encourage informal social interactions
and build communities of practice (Earl & Scott,
1999), as well as develop corporate or in-house
universities and labs (Bonner, 2000).

Convince Senior Management of KM
Benefits

KM leaders should communicate and sell this new
KM concept to executives (Corcoran & Jones,
1997). Knowledge meritsanincreased attention of
top managers as a company increases their use of
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knowledge at a competition level (Foote, Matson
& Rudd, 2001). Hence, as with any other major
organizational projects (CRM, TQM, etc.), senior
managementshould agree onwhatithopestogain
from managing knowledge explicitly to better
support a learning environment (Bonner, 2000;
Flash, 2001; Guns, 1998; Liebowitz, 1999).

Lead by Example by Sharing
Knowledge

Although this role was not advocated in the
reviewed literature, it stands among the most
important ones generated from the first ques-
tionnaire. The ability to share knowledge fosters
a cooperative and collaborative environment.
Respondents suggested that KM leaders should
be role models in terms of sharing knowledge.
One respondent stated that he or she “sets an
example to others in sharing what [he or she]
knows.” Another respondent stated that KM
leaders should be “KM crusaders”, leading the
way to knowledge sharing.

Embed KM within the Organization’s
Internal Processes

Likewise to the previous one, this role was
proposed by respondents in the first question-
naire. The respondents’ comments varied from
“identifying business processes that create new
knowledge” to “embedding knowledge process-
ing capabilities by leading process redesign
initiatives”. A knowledge vision and culture
could potentially help the company to rearrange
knowledge in novel ways, as well as help the or-
ganization understand its history with the aim of
managing knowledge differently. However, and
more importantly, inorderto properly embed KM
within the organization’s internal procedures, a
KM leader should identify “where the company
needs to change how [managing knowledge] gets
done” (Von Krogh et al., 2000, p. 107).

Top Five Knowledge Management
Leaders’ Skills

Interpersonal and Leadership Skills

Due to the very small difference between the
interpersonal and leadership skills’ mean rat-
ings, it can be asserted that both interpersonal
and leadership skills are equally important. In
order to surmount the fourth most important
KM obstacle (lack of vision), KM leaders need
to possess strong visionary leadership skills. The
learning organization should be used as a model
for crafting their vision and how KM can benefit
their organization. Guns (1998, p. 317) accurately
adds that they also “need a clear idea of what
the corporation would look like once the vision
had been realized”. Today’s KM leaders actively
participate in senior executive decision-making
(part of the third most important role). They must
provide integrative insight and analysis based on
what mattersto the business, and recommend ways
KM can contribute to the organizational success.
Often, this will involve integration of complex
strategic initiatives of the various enterprise
lines of business. In these executive forums, the
KM leader must know how to treat knowledge
as an asset, and KM as a corporate function and
a component of the enterprise, not as a separate
entity. Knowledge leaders must use these ses-
sions to present new ways KM investments can
contribute to the business strategy. In addition,
KM leaders can help business executives deter-
mine what business success can and should look
like, and how KM adds value to the organization.
All the above mentioned activities require KM
leaders to possess exceptional interpersonal and
leadership skills. Included in the interpersonal
skillsare people and communication skills. Since
KMisarelatively new discipline, KM leaders are
still trying to convince and create awareness on
how KM can be beneficial to their organization.
These skills can also assist the overall education
of the executive team and organizational staff in
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itsunderstanding of the value of leveraging knowl-
edge, along with gaining the trust and confidence
of all employees. Foote et al. (2001) rightly assert
that KM leaders “stand or fall by their power to
influence”. Good people and communication
skills have the power to assist in conveying proper
understanding and application of KM to all levels
of the organization. Thus, these skills will still
be needed, long after the KM leader has proven
herself or himself on the job.

Change Agent Skills

Knowledge leaders should be champions of
change, bringing change into their organizations’
daily businessactivitiesand howthese are viewed.
Consequently, KM leaders serve as agents of
change for their organizations. They should be
in the forefront of providing business process
re-engineering and process improvement efforts.
However, as one respondent noted: “Knowledge
leadersdon’tlead change, they assist with it”, thus
they would not lead business process re-engineer-
ing efforts in the organization, but would assist
those process improvement specialists with the
appropriate KM support for the desired improve-
ments. Moreover, with their most important role
being to foster a knowledge sharing culture in the
organization, KM leaders require change agent
skills in order to recondition corporate cultures
into becoming knowledge sharing cultures.

Motivational Skills

The motivational skills that should be possessed
by KM leaders help them to achieve various
tasks. Knowledge leaders should motivate the
organization’s staff to understand, value, and
participate inknowledge sharing. Asstated earlier,
one method for doing so is to develop incentive
or reward programs. However, this is only a tool
usedto help KM leaders motivate their staff. They
still require motivational skills to propel the use
of these programs and, even more importantly,
to be use them effectively.
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Creativity Skills

Knowledge leaders, like any business profes-
sional, tacitly rely upon basic metaphors or im-
ages. Since the methods of KM are based upon
readily changing technologies, KM is a field that
requires imaginative professionals to discern the
significance of pertinent technological develop-
ments as well as knowledge paths. For example,
KM leaders could take the role of cartographers,
mapping the passages through which knowledge
cantravel. Knowledge, inorder to be methodically
categorized and trustworthy, should be imagined
as something like the movement of traffic on
roads, where there will be a perceived need for
reliable roadmaps, consistent rules of the road
and traffic regulations.

Top Five Knowledge Management
Technologies

A growing number of organizations employ
technologies to support their KM initiatives
(Zyngier, 2001). The most critical KM technolo-
gies perceived by KM leaders are briefly discussed
below.

Portals (Internet/Intranet/Extranet)

Portals ranked first in importance with a mean
rating of 4.49. One of the Internet’s greatest assets
is that it is interactive and, thus, has the potential
reciprocity to foster knowledge sharingand learn-
ing. It allows those who are seeking knowledge
to access millions of Web pages.

Information Retrieval Engines

Information retrieval engines, the center of
information businesses, mainly include search-
ing printed reference sources, online sources,
CD-ROMs, hypermedia, and Internet databases.
To maintain high-quality control in information
production and services in the highly competi-



Knowledge Management Leaders’ Top Issues

tive information business world, the speed of
retrieval, the accuracy of retrieved information,
and the cost of searching an enormous scale of
information field must be strategically planned
and tactically coordinated.

E-Mail

E-mail enables a community of practice to share
knowledge asynchronously across the world.
Although e-mail can be very effective, it may
become too impersonal if there are few occasions
for individuals in the community to get to know
one another.

Collaborative Support Tools

These technologies allow formal and ad hoc
conversations when the participants cannot com-
municate in real time, therefore enhancing the
exchange of knowledge.

Document Management Systems

Explicit knowledge—knowledge that has been
codified and is available to the seeker—can be
easily captured and distributed through systems.
In many organizations, knowledge hasand still is
beingembedded indocuments, hence the need for
a document management system that “supports
the unstructured data management requirements
of KM initiatives through a process that involves
capture, storage, access, selection, and document
publication” (Duffy, 2001, p. 65).

CONCLUSION

Using a three-round Delphi procedure, this re-
search reached an acceptable and stable level of
agreement as well as a deeper understanding of
the most important issues of today’s KM leaders
internationally. These issues included perceived
KM benefits and obstacles, KM leaders’ current

roles and skills, as well as technologies used to
develop and/or implement KM initiatives in their
organizations.

An intense pace of competition, global mar-
kets, informed customers, and technological
innovations has made the marketplace anincreas-
ingly level playing field. This study found that an
organization needstodevelopand implement KM
initiatives not just to increase internal knowledge
sharing, butto deliver higher quality productsand
services, avoid re-inventing the wheel, improve
the quality of decision-making, aswell asincrease
employees’ collaboration.

The findings suggest that although specific
approaches to KM vary from firm to firm, key
themes and common concerns emerge. The most
important KM leaders’ roles are to foster aknowl-
edgesharing culture, facilitate knowledge sharing
among staff, and convince senior management
of KM’s benefits. In order to accomplish these
duties, KM leaders need a wide range of skills.
More precisely, they need to possess interper-
sonal, leadership, change agent, motivational,
and creativity skills.

This study finds that the most important
technologies are portals (Internet, Intranet, and
Extranet), information retrieval engines, e-mail,
collaborative work support tools, as well as
document managementsystems. Other important
technologies include corporate yellow pages of
skills and expertise, knowledge maps, discus-
sion boards, e-learning technologies, and data
mining.

Results presented in this chapter can be sum-
marized by saying that KM initiatives are suc-
cessfullyimplemented as long asthe right people,
in this case KM leaders, have the right skills and
are supported by the proper processes. This can
be realized when the structure and culture are
properly fostered to facilitate KM activities. These
findings are aligned with previous recommenda-
tions made in the theory of collaboration where
people, process, and structure are key elements to
leadership activities (Huxham & Vangen, 2000;
Winkler, 2006).
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Our results also support the conclusion made
by Hitt and Ireland (2002) where they clearly
indicate that “strategic leaders must continuously
evaluate, change, configure and leverage human
capital and social capital” (p. 11). They must be
able to identify the implicit knowledge needed
by employees, evaluate and foster their tacit ca-
pabilities, and develop and maintain a culture of
collaborationand trustbetweenemployees. These
activities, which are unique to the company, are
key elements to create a strategic advantage.

IMPLICATIONS FOR
PRACTITIONERS AND
RESEARCHERS

As stated by Whitley (1996, p. 23), one of the
criteria in assessing the usefulness of a research
theory is that it “should be applicable to the real
world, helping us understand the processes in-
volved in people’severyday lives”. In other words,
practitioners as well as academics should be able
to benefit fromresearch. Increasing thisresearch’s
applicability to the real world is achieved first by
providing future researchers with critical issues
and perceived KM benefits and obstacles, as
suggested by today’s KM leaders. Researchers
will be able to focus their studies on the most
critical issues in order to help KM leaders make
well-informed decisions. Researchers and prac-
titioners will additionally be able to concentrate
on finding new ways to help KM leaders attain
KM benefits, as well as to overcome existing
obstacles. Furthermore, by knowing about these
benefits, KM leaders will be able to answer ques-
tions such as: “Why should I implement KM?”,
“How can KM benefit my company?”, and so
forth, questions that have now reached consensus
among KM practitioners.

Second, the results of this research are aimed
at academic program developers and people
responsible for appointing KM leaders (Human
Resources, CEOs, etc.). Academic KM programs
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are beginning to emerge. Herschel and Nemati
(1999) enumerate the School of Information
Management and Systems at the University of
California, Berkeley, the Fielding Institute, and
the RMIT University in Melbourne, Australia
as some of the few academic institutions cur-
rently offering a KM program. Hence, the need
to know about KM leaders’ roles and skills is
becoming increasingly important. By providing
these individuals with current KM leaders’ roles
and skills, the study allows academic developers
to accurately craft graduate KM programs and
properly educate their students on the roles played
by KM leaders, as well as to build their students’
skills and help them become KM leaders. The
results of this study also guide Human Resources
by enabling them to hire KM leaders that have
the required skills, educational and professional
backgrounds, and assign them the critical roles
already played by current KM leaders.

Third, this KM study utilized the Delphi
method in a Web-based environment. Findings
suggest that when conducting a Delphi study,
researchers should carefully consider certain
criteria: the selection of experts, the level of
agreement, the presence/absence and nature of
the feedback provided to respondents, and the
number of rounds. Applying the Delphi method
inaWeb-based environmentwas very convenient.
The traditional Delphi procedure is time-con-
suming and costly, with a risk of high sample
attrition between rounds. These drawbacks were
easily controllable with a Web procedure, which
resulted in faster response rates, lower costs,
higher quality replies, and had the potential to
reach an international audience.

Finally, but nonetheless importantly, the
findings are also aimed at system and software
developers. With alist of the mostimportant tech-
nologies used for developing and implementing
KM programs and initiatives, software and system
developers will be able to understand and direct
their efforts and resources in developing and/or
enhancing the proper technologies, and in turn,
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will help ease the work of KM leaders dealing
with KM current critical issues and obstacles, as
well as to facilitate reaching KM benefits.

RESEARCH DIRECTIONS

Another criterion in assessing the usefulness of
a research theory is that it “should stimulate re-
search, not only basic research to test the theory,
but also applied research to put the theory into
use, andshould inspire new discoveries” (Whitley,
1996, p. 23). This is similar to the first study con-
ducted by Dickson et al. (1984), this study could
stimulate research and be replicated after a period
of time (i.e., four to five years) in order to update
the results found as this “continuity of method
and issue framework facilitate[s] longitudinal
comparison of data” (Brancheau et al., 1996, p.
227). It can also be replicated in order to collect
data that would enable results comparison.
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APPENDIX A: TOP ISSUES AND THEIR MAIN SOURCES

Top IssUEs SOURCES

Knowledge Management Benefits

Increase the effective utilization of knowledge resources { Breu et al., 2000

i Chase, 1997; Waruszynski, 2000

Knowledge Leaders’ Roles

i Davenport, 1994; Corcoran & Jones, 1997; Guns, 1998, Earl &
Scott, 1999; Herschel & Nemati, 1999; Bonner, 2000; Flash, 2001;
- Sears, 2001

Davenport, 1994; Skyrme, 1997; Guns, 1998; Paquette, 1998;
Herschel & Nemati, 1999; Liebowitz, 1999; Bonner, 2000; Lee &
i 'Yang, 2000

Convince senior management of what our organization will gain Corcoran & Jones, 1997; Guns, 1998; Liebowitz, 1999; Bonner,
through managing knowledge i 2000; Flash, 2001; Foote et al., 2001

Davenport, 1994; Guns, 1998; Earl & Scott, 1999; Herschel &
i Nemati, 1999; Flash, 2001

Select and provide support for technologies that contribute to
implement KM activities in my organization

Guns, 1998; Earl & Scott, 1999; Bonner, 2000; Lee & Yang, 2000

Knowledge Leaders’ Skills

Abell & Oxbrow, 1999; Barclay, 1997; Bonner, 2000; Brown,
1999; Corcoran & Jones, 1997; Earl & Scott, 1999; Flash, 2001;
Guns, 1998; Herschel & Nemati, 1999; Lee & Yank, 2000;
Manasco, 1997; Rasmus, 2000; Schelin, 2001; Weinstein, 1998

Barclay, 1997; Corcoran & Jones, 1997; Davenport, 1994; Flash,
Technological skills : 2001; Herschel & Nemati, 1999; Liebowitz, 1999; Paquette, 1998;
Rasmus, 2000; Schelin, 2001; Weinstein, 1998
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Change agent skills

Abell & Oxbrow, 1999; Bonner, 2000; Corcoran & Jones, 1997,
Earl & Scott, 1999; Flash, 2001; Guns, 1998; Neilson, 2000; Ras-
mus, 2000; Schelin, 2001; Skyrme, 1997

Abell & Oxbrow, 1999; Bonner, 2000; Corcoran & Jones, 1997;
Flash, 2001; Foote et al., 2001; Herschel & Nemati, 1999; Neilson,
2000; Rasmus, 2000; Skyrme, 1997

Abell & Oxbrow, 1999; Bonner, 2000; Flash, 2001; Guns, 1998;
Rasmus, 2000; Skyrme, 1997

Knowledge Management Technologies

Portals (Internet/intranet/extranet)

Help-desk applications

: Offsey, 1997; Chase, 1997; TechWeb, 1999

i Chase, 1997; Offsey, 1997; Bair & O’Connor, 1998; TechWeb,
{ 1999; APQC, 2001; Duffy, 2001

© 2001

i Offsey, 1997

APPENDIX B: COMPARISONS BETWEEN RESULTS OF THE FINAL AND

PREVIOUS ROUNDS

Difference between Round 3 and Round 2 (R3 -R2)

i R3 ! R3 . . . e
H H : : : : 0
. Mean : SD Mean | SD | Median | Mode : IQR /iritle Rank
Benefits
1. Increase internal knowledge sharing © 457 = 057 @ 001 . 00l . 0 | 0 0 003 | -1
2. Dgllver higher quality products and 448 064 0.12 015 1 0 0 0.02 7
services : : : : : :
3. Avoid re-inventing the wheel 447 075 | 014 008 0 0 . 0 . 0 | 000 2
4. Improve the quality of decision- 442 0.69 -0.10 0.09 0 0 0 -0.04 1
making : : : : :
5. Increase collaboration between 439 059 -0.06 004 1 1 0 0.02 0
employees ; : : ; ; ;
Obstacles
4.58 0.66 : -0.06 ¢ 006 0 0 0 -0.01 0
4.43 0.75 -0.05 0.02 0 0 0 -0.02 0
4.16 0.70 -0.08 -0.09 0 0 0 0.01 0
4.09 0.89 -0.15 0.16 0 0 0 : -0.08 : 0
5. Communication barriers 4.00 0.77 0.00 -0.03 0 0 0 0.00 0
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v —————
ilr; ;‘;ftg:gzr'figca’l‘t’;’éidgeSharing culture 459 0.64 0.19 0.12 0 0 1 -0.03 0
st.ai?cilitateknowledgesharingamong 456 0.61 023 001 1 1 0 0.04 3
what our organization will gain through : 4.49 : 067 : -001 : 004 : 0 0 0 i <003 0
managing knowledge ; ; ; ; ; ; ; ; ;

‘e‘a;eead by example by sharing knowl- 4.48 0.72 -0.06 0.08 0 0 0 -0.01 2
5. Embed KM within internal processes 437 .~ 066 = 005 00l 0 . 1 0 003 2
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ i . . . -
1 Interpersonal skills 454 061 010 005 0 0 0 -002 0o
2 Leadershipskills 453 054 002 | -002 0 0 0 001 0
'3 Changeagentskills 443 073 006 -004 0 0 0 002 1
4. Motivational skills 440 065 009 | 002 1 0 o . 000 1
5. Creativity skills 412 0.77”@ 0.04 0.07 0 0 0 -007 0
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ i . . . g
1potals 449 0.70”'@ 0.05 0.04 0 0 0 0.03 0o
2. Information Retrieval Engine 428 066 008 . -0.09 0 0 0 002 -
3 Emal 424 0% 010 018 1 0 o om 1
4. Collaborative Work Support 404 082 -004 005 0 0 o 004 0
5. Document Management Systems 403 | 073 . 005 | -001 0 0 1 0.01 1

APPENDIX C: KENDALL'S COEFFICIENT OF CONCORDANCE W IN ROUNDS
TWO AND THREE

Jenkins, D.A., & Smith, T.E. (1994). Applying Delphi methodology in family therapy research. Con-
temporary Family Therapy, 15, 205-208.
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External Knowledge Search
Strategy as an Essential Element
of a Knowledge Management
Strategy

Fergal McGrath
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ABSTRACT

This chapter introduces external knowledge search strategy as a central element of an organizations
overall knowledge management strategy. The argument cites how knowledge management has devel-
oped around a myopic internal focus and has thus far failed to take full account of the many sources
of knowledge external to the organization. The chapter offers external knowledge search strategy as a
means of integrating this external focus into knowledge management understanding, by providing a con-
ceptual framework for organizations involved in the external knowledge management activity of external
knowledge search. The framework identifies 10 search paths organizations may follow into the search
space, four of which relate exclusively to external knowledge search. The authors hope that establish-
ing an external element within knowledge management strategy will inform knowledge management s
recognition of the value of the extended enterprise.
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FILLING KNOWLEDGE GAPS

Knowledge management research and practice
predominantly focuses onthe internal knowledge
possessed by organizations and the issues that
surround the management and coordination of
this knowledge. This internal focus has lead to
knowledge management’s obsession with identi-
fying, measuring, manipulating, and codifying
knowledge thatisheld internal to the organization.
Analternative way to look at knowledge manage-
ment is to regard it in terms of “the knowledge
we don’t have”, also referred to as knowledge
absences (Spender, 2006) and knowledge gaps
(Zack, 1999, 2005). If this alternative stance is
adopted, the purpose of knowledge management
becomes twofold: first, to identify the knowledge
spaces to be filled within the organization and,
second, to coordinate the activities that will lead
to this space being filled. The focus of'this chapter
is on the second activity, and how in order to fill
knowledge absencesand gaps organizations must
engage insearchactivity acrossthe external search
space, thus making external knowledge searchan
important knowledge management activity.
General business strategy takes into account
the importance of a balance between internal and
external strategic activities. This balanced focus
is lacking in knowledge management strategy,
however. The appropriateness of an organization’s
overall strategy isrelated toits resources, environ-
mental circumstances, and core objectives. This
is represented by a balanced approach to SWOT
analysis, whereby organizations focus on both the
internal elements of strengths and weaknessesand
the external elements of opportunities and threats
(Zack, 1999). Knowledge management strategy,
however, remains overly focused on the internal
elements of strengths and weaknesses. This leads
to organizations being blind-sided by missed op-
portunitiesand potential threats from the external
environment (Christensen, 1997). Contemporary
organizational understanding should take into ac-
count the many metaphors of knowledge at work

inandaround organizations, including knowledge
as power, knowledge as meaning, and knowledge
asasset. A balanced approach to knowledge man-
agement strategy should therefore draw on all of
these understandings of knowledge to identify,
refine, and solve market-based problems through
creative decision-making, which in turn results
in the development of new knowledge from both
internal and external sources. Any organization’s
value creation is based on a combination of the
effective management of its knowledge base
(Spender, 1996) both actual (internal) and potential
(external). To this end, knowledge search is one
of the main activities through which organiza-
tions develop their knowledge bases through the
alignment of internal and external knowledge
strategies (Levinthal & March, 1993).

Bounded rationality perspectives on manage-
ment lead us to assume that a manager’s deci-
sion-making ability is constrained by limitations
of knowledge (Cyert & March, 1963); the same
is true of organizations themselves. While an
organizations existence is a consistent attempt to
achieve higher levels of knowledge generationand
integration than the market (Spender, 1996), they
endeavor to dothisunder conditions of knowledge
limitations. Thus, organizations cannotinternally
possess or control all of the diverse knowledge
relevant to their existing or potential innovative
processes. These internal knowledge limitations
lead many innovative organizations to search for
and acquire knowledge from external sources.

Literatures, including externalities and spill-
overs (Breschi & Lissoni, 2001; Powell, Koput
& Smith-Doerr, 1996; Tallman, Jenkins, Henry,
& Pinch, 2004), learning regions (Florida, 1995;
Morgan, 1997), and absorptive capacity (Cohen
& Levinthal, 1990; Zahra & George, 2002) sug-
gest that the ability of the firm to access and use
knowledge from outside its confines is important
to overall performance. External knowledge is
important to organizations because it allows
firms to create new knowledge and grow (Arrow,
1962; Bierly & Chakrabarti, 1996) and to avoid
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the risk of an over-reliance on internal knowledge
and thus learning traps (Ahuja & Lampert, 2001;
Levinthal & March, 1993). Asargued by Leonard-
Barton (1995), companies need to import outside
knowledge in order to build core capabilities. It
canbeargued therefore that the continued success
of innovative performance is at least somewhat
dependent on externally sourced knowledge and
know-how (Camagni, 1991; Keeble, Lawson &
Wilkinson, 1999).

Organizations pursue external knowledge
through external knowledge search. External
knowledge search is the active process of search-
ing for organizational knowledge outside the
boundaries of the searching organization in the
external knowledge search space or landscape.
This knowledge search space is defined here in
terms of technological, geographic, and social ele-
ments. External knowledge searchisdistinctfrom
the passive permeation of knowledge spillovers,
as it is manifested as a definitive action at the
organizational, group, community, or individual
network level. External knowledge search is also
a central part of problem solving, decision-mak-
ing, and thus innovative activity. Search targets
external to the organization include subsidiary
and parent firms, customers, competitors, suppli-
ers, joint venture partners, government agencies,
industry and trade associations, and universities
at the organizational level and personal busi-
ness contacts at the individual level (Audretsch
& Stephan, 1996; Baden-Fuller & Grant, 2004;
Cohen, Nelson & Walsh, 2002; Neely, Filippini,
Forza, Vinelli & Hii, 2000; Powell et al., 1996;
Prahalad & Ramaswamy, 2000; Pyke, Beccattini,
& Sengenberger, 1990).

The purpose of this chapter is to provide a
conceptual framework for organizations involved
in the external knowledge management activity
of external knowledge search. The framework
identifies 10 search paths organizations may fol-
low into the search space, four of which relate
exclusively to external knowledge search. The
remainder of the chapter is structured as follows.
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First, key insights from the extant knowledge
search literature are highlighted and the exist-
ing technology based view of search activity
and the search space is reviewed. Second, novel
propositions from the knowledge management
literature on the nature of knowledge lead to a
reconceptualization of knowledge based search
activity. Thus geographical and social dimen-
sions are added as central phenomena to the
search action and search space. Third, knowledge
search is linked to knowledge strategy through
the identification of internal and external search
paths based on the three dimensions that define the
searchspace. Following these search paths enables
organizations to engage in a balanced approach
to internal and external knowledge management
strategy. Future trends and conclusions follow in
the final sections.

BACKGROUND: CONDITIONS OF
KNOWLEDGE SEARCH

Search has always been recognized as an impor-
tantorganizational activity, and the conditionsun-
derwhich organizations engage in search activity
areacentral discussion in organizational theory’s
main fields. These include the behavioral theory
ofthe firm (Cyert & March, 1963)which describes
search in problemistic terms; that is, organizations
search in order to problem solve and stop when
a solution is found or the cost of further search
outweighs the benefits of potential returns from
continued search action. Problemistic search is
also linked to the idea of satisficing- or failure-
induced search, whereby “search is stimulated
if the most preferred known alternative is below
the target” (March, 1991, p. 72). The evolutionary
theory of the firm (Nelson & Winter, 1982) also
regards search as a central mechanism by which
organizations evolve over time, going as far as to
cite variations in search activity and search capa-
bility as conferring an organizational advantage.
Aswell as echoing behavioral theories of the firm
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by emphasizing the satisficing nature of search,
evolutionary theory also points to the “localness”
of search activity, or the probability that organi-
zations will focus search activity on knowledge
and technologies that are similar to the searching
organizations own core knowledge, resulting in
path-dependent organizational evolution. March
(1991) later refers to this path-dependent search
activity as exploitation.

Finally, organizational learning theorists also
emphasize the importance of search as a driver
of organizational learning cycles and organiza-
tional learning processes (Levitt & March, 1988).
Knowledge search is cited as being one of the
activities leading to change in organizational
rules, routines, and beliefs, and thus leading to
organizational learning. Organizational learning
views searching organizations as biased toward
exploitation-based search and learning by doing
and thus the re-use and recombination of routines
already known to the organization (Baum, Xiao-
Li, & Usher, 2000). Early works on organizational
learning regarded new search activity as begin-
ning from the last prior choice made (Levitt &
March, 1988). More recently, writings in the area
by the same authors have warned of the “myopia
of learning” and learning and competency traps,
stating that “learning is constrained by the same
limits as rationality i.e. experience is a poor
teacher” (Levinthal & March, 1993, p. 96).

Figure 1. An adaptive model of organizational search

Setting of Goals l_» Search Action

Success

Failure

Representing extantdiscussions onsearch con-
ditions into asingle model proves taxing; however,
Levinthal and March’s (1981) stochastic model
of adaptive organizational search, presented in
Figure 1, embodies both previous and subsequent
discussions on search from various literatures.
In the model, search activity is stimulated under
various conditions, including a need to problem
solve or the perceived success or failure of the
organizationinagiven period. Successor failureis
shownto lead toanincrease or decrease inaspira-
tion levels. These aspiration levels in turn impact
the setting of organizational performance related
goals, which determinethe allocation of resources
to search activity. Levinthal and March’s (1981)
model views knowledge search as conducted
along a technological trajectory or orientation;
thus they regard the knowledge search space as
defined solely by the technological knowledge
being searched for; organizations tend towards
a focus of search activity within the innovation
knowledge pool in times of success, while orga-
nizations deemed to have failed relative to goals
in a given period search predominantly in the
refinement pool of knowledge. The searching or-
ganization subsequently selects the highest value
technology from the knowledge pool searched.
The chosen technology positively or negatively
impacts performance levels and determines suc-
cess or failure for that period, and thus the cycle

Increase or decrease Result: Highest
in Performance Value Technology
Refinement Pool

Innovation Pool

L
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begins again. An interpretation of this model is
presented in Figure 1.

Success, as determined by an achieving or
surpassing of organizational goals, leads to in-
creases in spending on search in the innovative
poolandthusanincreased propensity toinnovate.
Success also leads to increasing levels of slack or
stocks of knowledge within the organization that
act as a buffer against periods of failure. Failure
on the other hand leads organizations to increase
spending on refinement and thus increases an
organizations propensity toward path-depen-
dence. Throughout the search activity, the model
proposes that organizational search experience is
continually improving and developing based on
learning by doing.

Technology: The Existing Dimension
of Knowledge Search

Both traditional and contemporary discussions
on organizational search propose that search is
conducted along a single technological search
orientation, thus the search space is defined solely
interms of the technological knowledge organiza-
tions search. Levinthal and March (1981) refer to
this as a focusing of search activity on the refine-
ment or innovative pools of knowledge. March
(1991) later adapts this technology construct
under the terms exploitation, referring to refine-
ment, and exploration, referring to innovation.
Organizations face a choice of dividing attention
and resources between theses two alternatives
(March, 1991, 1994). Both strategies have their
own limitations; however, innovative knowledge is
often cited as suffering from obsolescence due to
ever-changing environments (Eisenhardt, 1989).
Conversely, research has shown, while established
older knowledge may be more valuable to some
innovative process, it can limit the firms ability
to react quickly to market change (Christensen,
1997).
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Exploitation Dimension of Knowledge
Search

Exploitation or refinement refers to a concentra-
tion of search activity on technologies similar
to the organization’s own core technologies and
includes the re-use of technology internal to the
organization, through experiential refinement and
the selection of existing routines, incremental
organizational change, mergers and acquisitions,
and strategic alliances with similar organizations
(Ginsberg & Baum, 1994; Gulati & Gargiulo,
1999; Kelly & Amburgey, 1991; Simonin, 1997,
Stuart & Podolny, 1996). Exploitation facilitates
competence building through its recurrent con-
centration on areas of established organizational
competence (Baum et al., 2000). As a search
activity, it also benefits from increasing returns
to scale, in that exploitation in one area renders
all other exploitation in that area more efficient
(Levinthal & March, 1981), and relative certainty,
in that inventors learn from past mistakes (Flem-
ing, 2001) and is seen to lead to the development
of absorptive capacity (Cohen & Levinthal, 1990).
Fromthe resource perspective, the exploitation of
internal technologies can in many cases lead to
competitive advantage due to the fact that these
internal technologies are not widely accessible to
other firms. Exploitation is a necessary activity
due to time lags that exist in the development
of knowledge and markets (Garud & Nayyar,
2004). The result of exploitation is in the main
incremental innovation (Nelson & Winter, 1982).
Anorganization focus biased towards exploitation
risks an inability to develop new capabilities and
new opportunities, an over-reliance on subjec-
tively framed outdated experience, and therefore
obsolescence (March, 1994). Despite this, how-
ever, Kahneman and Tversky (1979) found that
evenwhenthe perceived value from exploration is
greater than exploitation, organizations may take
alossrather than investin exploration. Cohenand
Levinthal (1989) also argue that positive R&D
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Figure 2. The technological dimension of knowl-
edge search
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Exploitation
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Exploitation &
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Search
Actions

Exploitation
Search Orientation

Exploration
Based Search
Actions

Minimal Search
Activity

Exploration Search Orientation

results are greater the closer the R&D activity
is to the organizations existing competencies.
However a knowledge strategy focused on the
exploitation of knowledge repositories requires
knowledge transferto occur acrosstime, whichin
turn requires organizations to develop the ability
toretrieve and re-use knowledge held overtimein
the organization (Garud & Nayyar, 2004). Figure
2 presents the four search positions an organi-
zation can hold in relation to the technological
direction of their search activity. Organizations
biased towards following an exploitation based
search trajectory are represented in the upper left
quadrant of Figure 2. Added to the exploitation
search domain is the dimension of search depth
(Katila& Ahuja, 2002), which refersto how deeply
a firm re-uses its existing knowledge.

Exploration Dimension of Knowledge
Search

Exploration is a search conducted in technologi-
cal domains far removed from the organizations
own core technologies (Baumetal.,2000; March,
1991; March & Levitt, 1988; Katila & Ahuja,
2002; Rosenkopf & Nerker, 2001). Examples of
exploration based activity include partnerships
with universities, government agencies, and

independent inventors (Katila, 2002; Laursen &
Salter, 2003). Exploration implies increased risk-
taking and time and cost requirements on the part
of the organization; however, this also implies the
possibility of increased rewards (March, 1994).
Exploration is the main driver of first mover
advantage (Levinthal & March, 1993) and has
been shown to aid in the creation of architectural
competence (Henderson & Cockburn, 1994), dy-
namic capability (Teece, Pisano, & Shuen, 1997),
and a positive influence on learning, knowledge
generation, innovation, and performance (Sidhu,
Volberda & Commandeur, 2004). Exploration or
path creating search results from idiosyncratic
situations faced by firms engaged in local or
exploitative search, external boundary spanning
activitiesand networking (Ahuja & Katila, 2004).
Successful exploration results predominantly in
radical innovation (Ettlie, Bridges & O’Keefe,
1984). An organization focus biased towards
exploration, however, incurs many of the costs
associated with search and experimentation with-
out gaining proportionate benefits (March, 1994).
Levinthaland March (1993) recommend astrategy
whereby organizations explore the successful
explorations of others; Katila (2002) also found
that the optimal time to engage in explorative
activity is when the technological knowledge in
question is not “new” allowing time for articula-
tionand diffusionacrossthe industry. However, as
exploration is a systemwide phenomenon such a
strategy would ultimately resultinadecreaseinthe
technologies available for exploration (Levinthal
& March, 1993). To avoid this, industry sectors
and individual organizations can reward individu-
als and firms for engaging in explorative activity,
that is, through patenting (Levinthal & March,
1993); to this end, Henderson and Cockburn (1994)
demonstrate that firms who look beyond their core
competence and place more emphasis on being
part of a larger scientific community generate
more patents. Consistent levels of exploration have
also been shown to achieve better results than
internal exploitation (Rosenkopf & Nerker, 2001).

75



External Knowledge Search Strategy as an Essential Element of a Knowledge Management Strategy

Daft, Sormunen, and Parks (1988) also suggest
the importance of the proactive approach, finding
that high performing firms searched more often
and broadly under conditions of strategic uncer-
tainty or exploration. Organizations following
an exclusively exploration based search path are
represented in the lower right quadrant of Figure
2. Added to exploration search space is the extra
dimension of search scope, which refers to how
widely an organization searches the exploration
landscape (Katila & Ahuja, 2002).

Balancing Exploitation and Exploration
Based Knowledge Search

Compared to exploration, the returns from ex-
ploitation exist in the short term and to ensure
continued value creation both strategies need
to be employed to some degree; therefore, it is
necessary to strike a balance between the two
to maximize the returns from search activity
(March, 1991; Levinthal & March, 1993). This
balanceresultsintrade-offs overtime, peopleand
knowledge. Ineffect the majority of organizational
processes, including learning, imitation, technical
change, and regeneration, all involve a trade-off
between exploration and exploitation (March,
1991). To achieve a balance of both activities,
exploitation and exploration can be separated
departmentally; this strategy relies on a well-de-
veloped internal transfer capability (Zack, 1999).
Organizations can also adapt to an ambidextrous
form, allowing for centralization and decentral-
ization to occur at different departmental levels
(Tushman, 2003). In Figure 2 organizations that
have achieved a balance in their exploitation
and exploration activities are represented in the
upper right quadrant, while those organizations
engaging in minimal knowledge search activity
are portrayed in the lower left quadrant. Orga-
nizations can change the technological focus of
their search activity over time, to move between
all four quadrants, with the desired technologi-
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cally based search position being a balance of
exploitationand exploration based search activity
(Levinthal & March, 1993).

RECONCEPTUALIZING
ORGANIZATIONAL KNOWLEDGE
SEARCH

Knowledge based search is presented in the extant
literature as controlled entirely by the technologi-
cal direction organizations choose to follow, that
is, by engaging in exploitation or exploration.
Levinthal and March’s (1981) existing model
of adaptive search is also linear and sequential,
taking an informational rather than knowledge
based view of search activity. However knowl-
edge management’s recent investigations into the
nature of knowledge, knowing, and knowledge
based activities have taught us that knowledge
and knowingare inherently complex and dynamic
(Cook & Brown, 1999; Hargadon & Fanelli, 2002;
Orlikowski, 2002), often chaotic (Schultze &
Stabell, 2004; Tsoukas, 2001), routed in informal
interactions (Pfeffer & Sutton, 1999; Wenger &
Snyder, 2000) and communities, (Sawhney &
Prandelli, 2004) and show little respect for the
boundaries of the organization (Baden-Fuller
& Grant, 2004). Added to this are enhanced un-
derstandings on the characteristics of knowledge
search from the contemporary search literature,
such as search’s irreversibility, dependency on
existing pools of knowledge, uncertainty of pro-
cess, dynamism and chaos (Koput, 1997; March,
1994; Nelson & Winter, 1982), as well as the view
that the search space or landscape is not defined
solely in terms of a technology dimension. To
fully incorporate the specific characteristics of
organizational knowledge and the impact these
characteristics have on the search process, two
additional search trajectories or orientations are
proposed in addition to the technological orienta-
tion, a geographic search orientation and a social
search orientation.
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The Geographical Dimension of
Knowledge Search

Organizations choose a geographic search ori-
entation by focusing their search activity on
knowledge sources that are either internal or
external to the organization’s boundaries. This
internal and external knowledge can take any
technological form (Garud & Nayyer, 2004) and
also adds a geographic dimension to the knowl-
edge search space.

Internal Geographical Dimension of
Knowledge Search

The importance of internal knowledge to the
organization has been the stalwart of manage-
ment thought since its inception (Arrow, 1962;
Barney, 1991; Drucker, 1959; Grant & Spender,
1996; Penrose, 1959). The importance attributed
in the literature to internal technologies can be
viewedasan outgrowth of the resource-based view
of the firm, which points to the futility of solely
exploiting external technologies as a competi-
tive strategy (Barney, 1991); according to Grant
(1996), the problems of community-wide acces-
sibility attributed to internal technologiesresultin
them, forming the basis of sustainable advantage.
Conversely, external technologies are viewed as
available to all firms. The perceived importance
of internal knowledge to the organization hasalso
been demonstrated at length through knowledge
management’s focus on, among other things, the
knowledge based view of the firm (Grant, 1996),
knowledge based organizational forms (Hedlund,
1994), internal knowledge strategies (Hansen,
Nohria, & Tierney, 1999), internal knowledge
creation (Nonaka & Takeuchi, 1995), and internal
knowledge transfer (Szulanski, 2003). Figure 3
presents the four search positionsan organization
can hold in relation to the geographical direc-
tion of their search activity. Organizations with
a predominantly internal focus to their search
activity are represented in the upper left quadrant
of Figure 3.

Figure 3. The geographical dimension of knowl-

edge search
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External Geographical Dimension of
Knowledge Search

Research concerning the importance of external
knowledge to organizations has been somewhat
less prevalent, but is of ever-growing importance
(Leonard-Barton, 1995). As innovative activity
predominantly results from organizational and
industrial level adaptation (Frishammar & Horte,
2005), being in touch with one’s organizational
environment is important to the organization’s
knowledge creation processes, such that a key
element when evaluating innovative potential is
ameasure of “openness” to the external environ-
ment (Caloghirou, Aimilia, Yiannis, & Lefteris,
2004; Laursen & Salter, 2006). Added to this are
the findings of absorptive capacity, which cite the
organization’s ability to “recognize the value of
new external knowledge, assimilate it, and apply
ittocommercial ends” (Cohen & Levinthal, 1990,
p. 128) as leading to the development of dynamic
capabilities (Zahra & George, 2002). Breschi
and Lissoni (2001) have gone as far as to cite the
social network within which an innovating firm
exists as the main driver of innovation, rather
than the organization itself. Sources of external
knowledge for organizations and their members
include friends (Ben-Porath, 1980; Uzzi, 1996),
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customers (Prahalad & Ramaswamy, 2000; Von
Hippel, 1977, 1978, 1988), suppliers (Kogut,
Walker & Shan, 1994; Neely et al., 2000), other
business partners (Hagedoorn & Schakenraad,
1994), government agencies (Cohen et al., 2002),
industry andtrade associations (Pykeetal., 1990),
universities (Audretsch & Stephan, 1996), com-
petitors (Gulati, 1995; Powell et al., 1996), and
in the case of multinational firms, subsidiaries
and parent companies (Andersson, Forsgren &
Holm,2002; Thomas, 2004). Organizations biased
toward external search activity are represented in
the lower rightquadrant of Figure 3. Organizations
in the upper right quadrant of Figure 3 have an
understanding of the importance of both internal
and external knowledge sources; subsequently,
these organizations divide searchactivity between
both geographic search spaces. As with techno-
logical search positions, organizations positioned
in the lower left quadrant of Figure 3 engage in
minimal knowledge searchactivity. Organizations
can change the geographical focus of their search
activity overtimeinaccordance withwherealong
the geographical search trajectory they view the
most appropriate knowledge residing.

The Social Dimension of Knowledge
Search

The social domain of knowledge search refers
to the social mechanisms used by organizations,
groups, communities, and individuals to interact
with each other and their environment to search
for and acquire knowledge from internal and ex-
ternal sources. These interactions can appear as
formal organizational and group level processes
or informal community and individual level
processes (Keeble & Wilkinson, 1999). Adding
a social search orientation to knowledge search
activity also emphasizes the importance of infor-
mal and formal search mechanisms in defining
the knowledge search space.
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Informal Social Dimension of
Knowledge Search

Informal search methods aimed at the capture of
external knowledge are those interactions without
prior authorization from the organizations deci-
sion making unit; they are continually occurring
in the day to day activities of communities and
individuals within the organization. These in-
teractions exist through friendships (Ingram &
Roberts, 2000), informal networks (Reagans &
Zuckerman, 2001), and boundary spanning com-
munities of practice (Wenger & Snyder, 2000).
Ingram and Robert’s (2000) study on friendship
in the context of the Sydney hotel industry shows
how cohesive networks of competing managers
have a positive effect on overall hotel perfor-
mance. Informal friendships among competitors
benefit organizations through collaboration, the
mitigation of competition, increased information
exchange (Uzzi, 1996), and the encouragement
of a level of conformity to group norms and
central tendencies (Geletkanycz & Hambrick,
1997). Informal friendship networks appear
most effective when cohesive in nature (Ingram
& Roberts, 2000) as opposed to the higher per-
forming nonredundant networks as put forward
in Granovetter’s (1985) “strength of weak ties”
theory. Knowledge also flows informally to and
from organizations through boundary spanning
communities of practice (Wenger & Snyder, 2000).
Wenger and Snyder (2002) note the tendency of
engineers working for buyers and suppliers in
the hard drive industry to form boundary span-
ning communities of practice to make full use of
the knowledge held in the extended enterprise.
Informal mechanisms of knowledge search and
exchange often lack the contractual legalities that
accompany the majority of formal external search
and capture techniques, which can have both
positive and negative impacts on the knowledge
sharing process. Figure 4 presents the four search
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Figure 4. The social dimension of knowledge
search
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positions an organization can hold in relation to
the social mechanisms used to direct their search
activity. Organizations focused toward the facili-
tation of informal search activity and exhibiting
recognition of its importance to organizational
performance are represented in the lower right
quadrant of Figure 4.

Formal Social Dimension of Knowledge
Search

Formal search methods are those activities with
full authorization from the organization’s deci-
sion-making unit; these actions occur at the
organizational and group level network. They
include formal networking (Powell et al., 1996),
environmental scanning techniques, such as
market research (Frishammar & Horte, 2005),
and competitor analysis (Porter, 1980), alliances
(Baden-Fuller & Grant, 2004), mergers and ac-
quisitions, equity investments (Dushnitsky &
Lenox, 2005), membership of boundary spanning
teams (Ancona & Caldwell, 1992) and knowledge
clusters (Asheim & Coenen, 2005), and finally
collaborative projects both real world (Appleyard,
2003) and virtual (Sawhney, 2002).

Reagans and Zuckerman (2001) find that
scientists’ membership of nonredundant formal

networks outside of their work team leadstoanin-
crease inoverall productivity for the organization,
while organizations that permit their scientists to
participate in external knowledge networks have
a decreased staff turnover and increased success
when attracting new staff (Deutschman, 1994).
Liebeskind (1996) cite external networks as al-
lowingthe organizationto comparatively evaluate
their own knowledge base with that of others. This
in turn can lead to increased efficiency through a
focus on higher performing capabilities. The suc-
cess of knowledge networksand clustersare likely
tobe duein parttothe enhanced absorptive capac-
ity attributed to collaborating entities with similar
knowledge bases (Cohen & Levinthal, 1990), the
perceived ease of mobility ascribed to knowledge
flowing within cohesive and nonredundant net-
works (Maskell, 2001), as well as a reduction in
the ability to imitate knowledge resources due to
the idiosyncratic nature of network creation and
development (Andersson et al., 2002).

Organizations also search and scan their
environment gain knowledge of and ascertain
the knowledge levels of customers, through
market research (Frishammar & Horte, 2005)
and competitors, through competitor intelligence
gathering systems (Porter, 1980). Environmental
scanning canalsoinclude scanning non-organiza-
tional sources, such as patent citations, journals,
conferences, and the Internet (Caloghirou et al.,
2004). It is not unusual among high-ranking
knowledge intensive organizations, in industries
such as pharmaceuticals, biotechnology, and
computing equipment, to find director level roles
specifically focused on external scanning activity.
Organizations such as Novartis, Mead Johnson,
Bristol-Meyers Squibb, and Procter and Gamble
all carry director of external development roles
or their equivalent. Organizations also seek to
overcome their internal knowledge limitations
through the purchasing of external knowledge,
outsourcing, merger and acquisition activity,
and equity investment activity in new ventures
(Dushnitsky & Lenox, 2005).
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As organizational knowledge itself is both
emergent and contextually dependent, many
organizations have chosen to supplement static
one-sided scanning techniques with increasingly
dynamic knowledge gathering and creation tech-
niques. Collaboration through both alliances and
one-off projects is one such technique (Inkpen,
1996); organizations have been shown to col-
laborate with customers, competitors, universi-
ties, and suppliers, among others. Customers’
own knowledge is often the main determinant of
increased value for the customer (Novo, 2001).
Customers are also involved in idea generation
through end user innovation (Neely et al., 2000;
Shah, 2005; Von Hippel, 1989), which has resulted
in innovative products and services in the open-
source software (Von Krogh & Von Hippel, 2003)
and sports equipment (Shah, 2005) fields, among
others. Customer collaboration has also moved
to the online world (Rowley & Slack, 2001), with
specific cases representing the financial services
sector (Barnatt, 1998). While Segrestin (2005)
refers to Renault and Nissan’s collaborative alli-
ance as an example of competitor collaboration.
Universities also represent a mainstay of innova-
tion based collaborative alliances (Autant-Ber-
nard, 2001). Alliances, particularly in the high
technology sector, have been shown to contribute
to accelerated growth rates (Powell et al., 1996),
increased organizational life span (Mitchell &
Singh, 1996), improved organizational adapta-
tion (Uzzi, 1996), and improved share price
(McConnell & Nantell, 1985). The potential of
capturing know-how through contract-protected
channelsdrivesalliance foundation in knowledge
intensive industries, which demonstrate a high
degree of alliance intensity (Hagedoorn, 1993);
this is reflected upon further by Dyer and Singh
(1998) who correlate the effective governance of
inter-organizational relationships with increased
exchange efficiency. Organizations biased toward
the facilitation of formal search activity are rep-
resented in the upper left quadrant of Figure 4.
Those organizationswhorecognize therole played
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by both formal and informal search mechanisms
and provide adequate support to both activities
arerepresentedinthe upperrightquadrant. Again
as with both the technological and geographic
dimensions of search, those organizations in the
lower left quadrantengage inminimal knowledge
search activity. Organizations can adaptthe social
process focus of their search activity through the
facilitation of different social search mechanisms
along the social search trajectory.

ALIGNING KNOWLEDGE SEARCH
STRATEGY WITH A BALANCED
KNOWLEDGE MANAGEMENT
STRATEGY

In addition to the existing technological dimen-
sion of knowledge search, the current authors
have presented two additional dimensions to
the knowledge search space, the geographic and
social dimensions. Thus, the knowledge search
space is defined in terms of three dimensions,
the technological direction of search activity, the
geographic direction of search activity, and the
social mechanismsemployed by organizationsen-
gaged in search activity. These three dimensions,
when considered together, offer organizations 10
alternative knowledge search paths, along which
they can engage in knowledge search and capture;
nine search paths relate to combinations of tech-
nological, geographical, and social orientation
alternatives, and the tenth search path derives
from the option of minimal search activity open
to all organizations, groups, communities, and
individuals. Table 1 lists these 10 possible search
paths based on the search trajectories developed
earlier in this chapter.

As discussed at the beginning of this chapter,
to ensure a balance to knowledge management
activity, organizations should be continually in-
volved in two types of knowledge management
strategy, asillustrated in Figure 5. First, organiza-
tions should focus on knowledge held internally,
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Table 1. Internal and external knowledge search

paths

Search Path 1

Organizations engage in Internal and External, informal
and formal, exploitation and exploration

Search Path 2

Organizations engage in Internal, informal, exploitation

Search Path 3

Organizations engage in Internal, informal, exploration

Search Path 4

Organizations engage in Internal, formal, exploitation

Search Path 5

Organizations engage in Internal, formal, exploration

Search Path 6

Organizations engage in External, formal, exploitation

Search Path 7

Organizations engage in External, informal, exploitation

Search Path 8

Organizations engage in External, formal, exploration

Search Path 9

Organizations engage in External, informal, exploration

Search Path 10

Organizations engage in Minimal Search Activity

referred to as internal knowledge management,
while, second, organizations should focus on
potential knowledge which exists externally,
referred to as external knowledge management.
The first arm of a balanced knowledge manage-
ment strategy focuses on making better use of
the knowledge that already exists in the firm. To
thisend, organizations focus on searching within
the internal search space by following knowl-
edge search paths one to five presented in Table
1 and Figure 5. This internal focus is achieved
through the facilitation of internal knowledge
transfer mechanisms, such as intranets and the
encouragement of internal networking between
groups and communities; knowledge management
audit techniques also allow organizations to take
stock of the internal levels of codified knowledge.
Knowledge search path one representsacombined
internal and external focus to search activity,
and thus traverses both the internal and external
search space. Search paths two to five, as shown
in Figure 5, are focused on the internal search
space as illustrated.

The second arm of a balanced approach to
knowledge management strategy should see orga-
nizationsengage inthe creationand recombination
of new knowledge from external sources. When
engaging in the creation and recombination of
external knowledge, and thus searching in the

Figure 5. Knowledgesearch activity as an essential
element of a balanced knowledge management
strategy

External Knowledge Management Strategy

Search Path 7: Organizations engage in

External Search Space
P! External, informal, exploitation

External Search Space

informal and formal, exploitation and exploration

Organizations engag

in Internal, formal,

Internal Search Space exploration

nternal Search Space

Search Path 4: Organizations engage
in Internal, formal, exploitation

Search Path 3: Organizations engage in Internal,
informal, exploration

Search Path 2: Organizations engage in Internal, informal, exploitation

Internal Knowledge Management Strategy

external search space, organizations follow knowl-
edge search paths one and six to nine in Table 1
and Figure 5. Following these externally focused
search pathsallows organizationstoaccess knowl-
edge from outside their boundaries. Once again,
search path one is used by organizations engaged
in a combination of both internal and externally
focused knowledge strategies.

Knowledge search paths six to nine repre-
sent the alternatives for engaging in external
knowledge search. Thus, they represent the main
focus of this chapter which centers on external
knowledge search as an essential element of
knowledge management strategy. Organizations
following search path six engage in external,
formal exploitation and are motivated primarily
by incremental process and product innovations.
Organizations thus search for knowledge similar
to their own core knowledge base using formal
search mechanisms. These include competitor al-
liance formation, market researchamong existing
customers, and collaborative projects with supply
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chain members. Followers of search path seven
engage in external, informal exploitation. Once
again due to the exploitation based focus, these
communitiesand individuals are searching along
atechnological domainwhichiswithintheir orga-
nization’s own area of core knowledge. Informal
search mechanisms suited to exploitation based
search include conference attendance, informal
networks formed during internal organizational
training, and educational exercises and work based
friendship networks.

Search paths eight and nine both have an
exploration focus when searching externally.
In search path eight organizations engage in
external, formal exploration. Organizations
following search path eight are predominantly
motivated in the pursuit of radical innovation.
Organizations thus search for knowledge that is
very different from their core knowledge base,
using formal search mechanisms, suchasalliances
and collaborative projects with organizationsand
groups from different industries, environmental
scanning of noncompeting products, and formal
networkingacross industries. The organizational
and group level decision to engage in formal
search mechanisms may also point to the need
to control the search action; organizational and
group level control is relinquished somewhat
when searching through informal mechanisms.
Finally, communities and individuals following
search path nine engage in external, informal
exploration. Organizations facilitate communities
and individuals to follow search path nine with
a radical innovation view, due to an exploration
based focus onknowledge radically differentfrom
the searcher’s core knowledge base. Boundary
spanning communities of practice are one such
informal search mechanism. These communities
are suited to exploration-based activity due to
the many diverse worlds within which members
operate. Friendship networks work along these
same principles.

When knowledge managementisconsideredin
terms of the knowledge we do not have, external
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knowledge management strategy becomes central
to closing knowledge absences and knowledge
gaps. Once internal and external knowledge gaps
areidentified, organizations must choose the most
appropriate search path or combination of search
paths to retrieve the knowledge necessary to fill
these knowledge gaps. Knowledge search is a
significantly important organizational activity,
which leads to increased levels of organizational
learning (Levinthal & March, 1993), the develop-
ment of absorptive capacity (Cohen & Levinthal,
1990), a reduction in uncertainty (March, 1994),
increased levels of knowledge slack (March,
1999), and an increased buffer against disruptive
technologies (Christensen, 1997).

FUTURE RESEARCH DIRECTIONS

Threedistinctresearch directions canbeidentified.
First, much of the current writing on knowledge
search and its importance as an organizational
activity has yet to enter the sphere of knowledge
management study. Yet this in itself offers an op-
portunity for knowledge managementresearchers
to integrate a rigorous and well-founded research
topic. Added to this are opportunities to add to
further investigation through empirical research
in the area of knowledge search. Questions to be
posed include: are specific types of knowledge
or technologies better suited to particular search
paths? How can organizations effectively facili-
tate informal knowledge search activity without
formalizing the search process? Can organizations
engage in blind search and search for knowledge
they do not know they need?

Second, the idea of externally focused knowl-
edge management activity has received scant
attention compared to the dominant discussions
oninternal knowledge management. If knowledge
management isto fully embrace the informal and
complex nature of knowledge, it must recognize
the need to move understanding outside the bound-
aries of the organization. As with most areas of
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knowledge managementresearch, external knowl-
edge management will most likely benefit from
investigation into appropriate research methods
and measures. Most needed are better measures
and research designs to answer the many ques-
tions that arise from a conceptual study such as
this. Questions to be put forward include: how
can external search activity be linked to internal
knowledge management activities? What does a
focus on external knowledge management add
to existing knowledge management models?
What implications does external knowledge
management have for knowledge management
practitioners?

Finally, as value and innovation systems
continue to move outward from the organization
(from traditional closed models of innovation, to
open models, to entirely external models in the
form of open source communities and end user
models of creation) the importance of external
knowledge to organizational development is re-
inforced. A final research direction must address
practitioner requirements in learning, to adapt
from an internal focus to an external orientation.
External knowledge search is one process by
which managers can learn to re-orientate their
organizations outward. Other activities at the
interface of internal organization systems and
external knowledge environments will provide
ample research opportunity, and maximum prac-
titioner value going forward.

CONCLUSION

The intent in this chapter has been to outline the
dynamics of knowledge based search, particularly
knowledge search with an external focus. Three
dimensions of knowledge search, one existing and
two new, have been investigated and presented;
also four organizational positions in relation to
each dimension or search trajectory have been
offered. This has culminated in the defining of
the knowledge search space in terms of the three

dimensions of search identified here, the techno-
logical, geographical, and social. Once mapped,
the knowledge search space offers organizations
10 alternative search paths, through which they
may pursue knowledge aimed at closing their
knowledge gaps (Zack, 1999) and absences
(Spender, 2006). Thus choosing the appropriate
search path(s) becomes a central strategic activ-
ity of external knowledge management. And in
turn external knowledge management becomes
central to a balanced approach to knowledge
management in general.

Organizational theorists have described the
significant role external knowledge plays in
organizational performance; this element of or-
ganizational literature remains somewhat distant
from current knowledge management research,
however. This discussion not only presents a
way for knowledge management to integrate an
external perspective when identifying knowledge
absences or problems, but also offers alternative
paths along which organizations may seek solu-
tions to these problems.

The external dimension of knowledge man-
agement remains understudied and knowledge
search as an element of external knowledge man-
agement suffers the same fate. Both qualitative
and quantitative work on this facet of knowledge
management offers many opportunities for further
investigation.
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ENDNOTES

! Explorationisrequiredtoestablishaleading
positioninthe marketplace, and exploitation
can be used in the shortterm to maintain the
position, however a return to exploration is
eventually required to avoid obsolescence.
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Creating a new theory is not like destroying an old barn and erecting a skyscraper in its place. It is rather
like climbing a mountain, gaining new and wider views, discovering unexpected connections between
our starting point and its rich environment.

—Albert Einstein

ABSTRACT

This chapter reviews recent literature on knowledge and knowledge transfer (KT) and proposes the
emergence of a classification system of the core KT concepts, models, and contexts that helps address
issues of a strategic nature. The two paradigms that inform most of the KT literature, the positivist and
social construction paradigms, and their implications on strategy formulation, are discussed. The posi-
tivist paradigm views knowledge as an object that can be passed on mechanistically from the creator
to a translator who then adapts and transmits it to the user. The social construction paradigm views
knowledge as the dynamic by-product of interactions between human actors who are trying to under-
stand, name, and act on reality. In keeping with this dual paradigm logic, the literature on KT can be
categorized as originating either from an information technology paradigm or an organic paradigm.
The chapter discusses how most of the past strategy-related KT issues focused on the transfer of explicit
knowledge and indicates that the future direction implies a shift in attention towards more tacit knowl-
edge transfer considerations.
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INTRODUCTION
The objectives of this chapter are to:

. Review the recent literature on knowledge,
KT, and KT strategy;

. Propose the emergence of a classification
system of the core concepts, models, and
contexts evident in the KT literature related
to strategy;

. Consider the implications of this classifi-
cation system for organizational strategy
formulation;

. Compare the two paradigms that inform
most of the KT literature, the positivist and
social construction paradigms;

. Demonstrate that the literature on knowledge
transfer can be categorized as originating
either fromaninformationtechnology para-
digm or an organic or humanist paradigm;
and

. Identify and discuss the trend towards a
holistic approach to knowledge transfer.

The primary purpose of this chapter is to
guide researchers and practitioners in initiating
KT projects and strategies that are informed by
the existing body of knowledge, and ingenerating
propositions for further study.

BACKGROUND

Knowledge, and how it gets managed and trans-
ferred, is one of the fastest-growing and more
complex areas of strategic interest emerging
from the global economy. In recent years, many
research studies, including Nelson and Winter’s
(1982) treatise on organizational routines; Teece’s
(1982) and Teece, Pisano, and Shuen’s (1997)
analyses of technology transfer and proprietary
knowledge; Nonaka’s (1990, 1994) work on
knowledge-creating companies; Prusak’s (1997)
work on knowledge in organizations; Davenport

and Prusak’s (1998) study of how organizations
manage what they know; Serban and Luan’s (2002)
overview of knowledge management; and Diak-
oulakis, Georgopoulos, Koulouriotis,and Emiris’
(2004) “Towards a Holistic Knowledge Manage-
ment Model”, all reinforce the idea that more and
more organizational scientists and practitioners
are turning their attention towards—knowl-
edge management to increase the competitive
advantage of companies. In a survey conducted
by Simmonds, Dawley, Ritchie, and Anthony
(2001), management practitioners cited knowledge
transfer (knowledge transfer/information flows)
as the most familiar and useful idea among nine
key concepts in strategic management.

Many researchers have focused on the impor-
tance of knowledge transfer to an organization’s
competitive advantage (Cavusgil, Calantone &
Zhao, 2003; Dayasindhu, 2002; Lynn, Skov &
Abel, 1999; Szulanski, 1996). For Nielson (2005),
researchers and practitioners argue that competi-
tive advantage comes from knowledge based re-
sources, especially if they are not easily imitated.
Thomas, Sussman, and Henderson (2001) suggest
thatmuch of the dialogue in strategic management
lately comes from differences in knowledge uses
in different organizations. Still other researchers
provide numerous examples of organizations that
have significantly improved their performance by
instituting knowledge transfer programs (Biichel
& Raub, 2002; Buckman, 1998; O’Dell & Grayson,
1999). Hoopes and Posterel (1999) take a different
tack by demonstrating instances when the lack of
information sharing by employees has increased
production costs significantly. Blumentritt and
Johnston (1999) suggest, on a more macrolevel,
that “the ability to identify, locate and deliver
information and knowledge to a point of valuable
application is transforming existing industries,
and facilitating the emergence of entirely new
industries” (p. 287).

But the task of transferring knowledge suc-
cessfully is far from straightforward. There are
countless examples of sound academic research
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never making it to the practice community, and
of organizations in need of solutions ignoring
academicresearch findings in developing manage-
ment strategies and practices (Rynes, Bartunek
& Daft, 2001). O’Dell and Grayson (1999) report
on research suggesting that the transfer of “best
practices” between two divisions of the same
organizationtakes, onaverage, 27 monthsto com-
plete. Both Argote (1999) and Szulanski (1996)
determined that the effectiveness of knowledge
transfer initiatives varies significantly among
organizations, and Argote and Ingram (2000)
note that knowledge transfer initiatives often
fall far short of delivering on all the sought-after
results. So, while knowledge transfer is generally
recognized as good common sense, it is a long
way from being good common practice.

Because KT is a relatively new and complex
area of practitioner and research interest, it is still
somewhat difficult to structure and conceptual-
ize. Researchers and practitioners alike agree
that knowledge is important, but often struggle
to understand, name, and act on the various con-
cepts. Some of these difficulties result from the
problem researchers have had defining the term
“knowledge”. Holtshouse (1998) may have said
it best when he suggested that the very nature of
knowledge makes it “fuzzy and intangible” (p.
277). Fahey and Prusak (1998) suggest that the
lack of clarity around the concept of knowledge is
one of the primary causes for the difficulties faced
by organizations trying to implement knowledge
management programs.

CORE CONCEPTS IN THE KT
LITERATURE

Ifonetriesto conductalliterature review of knowl-
edge transfer, one of the first things thatneeds to be
investigated is what researchers mean by the term
“knowledge”. Such areview reveals thatrelatively
few authors have actually attempted to describe
knowledge, and those that have present different
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and conflicting descriptions of the term (Bender &
Fish, 2000; Blumentritt & Johnston, 1999; Brown
& Duguid, 2001; Chiva & Alegre, 2005; Cook &
Brown, 1999; du Toit, 2003; Gherardi & Nicolini,
2000; Nonaka & Konno, 1998; Roy, Guindon &
Fortier, 1995; Spender, 1996).

There are a multitude of concepts generally
associated with knowledge and its transfer in the
literature. These include knowledge; knowledge
management; knowledge transfer; knowledge
translation, knowledge exchange, knowledge
utilization, ontology, epistemology, and typol-
ogy; paradigms (including related concepts such
asinformationtechnology, databases/knowledge
repositories, social capital, intellectual capital,
networks, communities of practice, etc.); schools
of thought; measures of the value of knowledge and
knowledge transfer; and finally research utiliza-
tion, implementation, diffusion, and dissemina-
tion. Among the major contributions to this body
of literature are Chivaand Alegre (2005), Hazlett,
McAdam, and Gallagher (2005), Assudani (2005),
Cummings and Teng (2003), Earl (2001), Wenger
and Snyder (2000), Cook and Brown (1999),
Davenport, De Long, and Beers (1998), Lave and
Wenger (1991), Brown and Duguid (1991), Landry,
Amara, and Lamari (2001), Lavis, Toss, Hurley,
Hohenadel, Stoddart, Woodward, and Abelson
(2002), and Lomas (2000).

There does appear to be some general consen-
sus that there are at least two kinds of knowledge,
explicit and tacit (Goh, 2002; Havens & Knapp,
1999; Kidwell, Vander Linde & Johnson, 2000;
Nonaka & Takeuchi, 1995). For Goh (2002), “tacit
knowledge is personal; it is hard to formalize
and communicate to others. It is also generally
more complex, existing in the mental models and
expertise gained over time and through personal
insights” (p. 27). Explicit knowledge, on the other
hand, is “what is written or recorded in manuals,
patents, reports, documents, assessments and da-
tabases, and can be readily codified, articulated,
and captured” (Goh, 2002, p. 27). In the past,
the tendency has been to focus on the “explicit
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knowledge as object” perspective of KT and to
neglect the more human, tacit characteristics of
knowledge.

Many KT researcherstendto compare different
types of knowledge, suchasindividual knowledge
vs. organizational knowledge (Bhatt, 2002; Fair-
lough, 1982; Kogut & Zander, 1995; Reix, 1995),
or explicit vs. tacit knowledge (Andreu & Sieber,
2005; Augier & Vendelo, 1999; Castillo, 2002;
Fernandes & Raja, 2002; Goh, 2002; Jasimuddin,
Klein & Connell, 2005; Leonard & Sensiper, 1998;
Li & Gao, 2003; Smith, 2001). However, this does
not help us answer the question of what is, or is
not, knowledge. By comparing different types
of knowledge, we have come to view knowledge
management and knowledge transfer as an “ei-
ther/or” approach to knowledge. Either we are
managing or transferring explicitknowledge with
specific tools and techniques, or we are managing
ortransferring tacit knowledge with differentand
equally specific tools or techniques.

Developing a better understanding of what
knowledge is can obviously help us address the
questions: “What is it that we want to transfer?”
and “What is really transferable?” In an organi-
zational context, we can be even more precise by
asking, “What knowledge can be transferred to
improve the organization’s performance?” The
operational distinction suggested by Blumentritt
and Johnston (1999) between data, information,
knowledge, and wisdom helps clarify some of the
thinking about what knowledge is:

Data are unstructured “facts” without mean-
ing, information is “data endowed with relevance
and purpose,” knowledge embodies cognition,
insight, erudition and scholarship and wisdom is
a consequence of the fusing of knowledge with
values and experience. (p. 291)

O’Dell and Grayson (1998) consider that
“knowledge is information inaction” (p. 5). Others
distinguish between information and knowledge,
pointing out that “information becomes knowl-
edge when introduced into one’s mental model.
When transferred to another, this knowledge

reverts to information, and so on” (Blumentritt
& Johnson, 1999, p. 293). Other researchers
break down knowledge into different categories,
but the general consensus places knowledge on
a continuum from explicit, which is simple to
codify and relatively easier to transfer, to tacit,
which is complex and relatively more difficult
to transfer.

Overall, the management and transfer of
data and information is well developed because
of recent advances in information technology.
Knowledge, on the other hand, since it is created
quietly within a person’s mind, is considerably
more difficult to capture and transfer. While data
and information are transferred through increas-
ingly sophisticated electronic means, knowledge
transfer needs human networks. This is significant
when viewed in the context of a knowledge so-
ciety in which knowledge is the most important
organizational asset. As Davenport et al. (1998)
have stated:

Unlike data, knowledge is created invisibly in
the human brain, and only the right organizational
climate can persuade people to create, reveal,
share and use knowledge. ... Data and informa-
tion are constantly transferred electronically but
knowledge travels most felicitously through a
human network. (p. 56)

Davenportetal. (1998) argue that one must be
able to demonstrate that the new knowledge has
been used in order to prove that the knowledge
hasactually beentransferred. Knowledge transfer
involves two actions: transmission (sending or
presenting knowledge to a potential recipient) and
absorption by that person or group. If knowledge
isnotabsorbed, ithas notbeentransferred. Merely
making knowledge available is not transfer. Ac-
cess is necessary but by no means sufficient to
ensure that knowledge will be used. The goal of
knowledge transfer istoimprove an organization’s
abilitytodothings, andtherefore increase itsvalue.
Eventransmissionand absorptiontogether have no
useful value if the new knowledge does not lead to
some change in behaviour, or the development of
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some new idea that leads to new behaviour. The
following definitions illustrate the multiplicity of
perspectives from which knowledge transfer has
been viewed recently.

Knowledge Transfer from a Process
Perspective

Szulanski (2000): “Knowledge transfer is seen as
a process in which an organization recreates and
maintains a complex, causally ambiguous set of
routines in a new setting” (p. 10).

Argote and Ingram (2000): “Knowledge
transfer in organizations is the process through
which one unit (e.g., group, department, or divi-
sion) is affected by the experience of another.
This definition is similar to definitions of transfer
at the individual level of analysis in cognitive
psychology” (p. 151).

Darr and Kurtzberg (2000): “Knowledge
transfer is conceived as an event through which
one organization learns from the experience of
another” (p. 29).

Kalling (2003): “Knowledge transfer within
an organization may be thought of as the pro-
cess by which an organization makes available
knowledge about routines to its members, and is
a common phenomenon that can be an effective
way for organizations to extend knowledge bases
and leverage unique skills in a relatively cost-ef-
fective manner” (p. 115).

From an Objective of KT Perspective

Cummings and Teng (2003): “Regardless of the
setting, the objective of any knowledge transfer
project is to transfer source knowledge success-
fully to a recipient. Researchers have used four
different approaches to define transfer success as
a dependent variable” (p. 41).
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From the Technology Transfer
Perspective

Kotabe, Martin, and Domoto (2002): “Technology
transfer, as we label itin short, refers to concerted
projects that allow one partner to access or rep-
licate complete technological capabilities of the
other partner” (p. 298).

Knowledge Transfer and Learning

Goh (2002): “A critical factor in knowledge
management, the ability of the organization to
transfer knowledge. Knowledge transfer is also a
key dimension of learning organization. Learning
occurs when knowledge in one part on an orga-
nization is transferred effectively to other parts
and used to solve problems there or to provide
new and creative insights” (p. 23).

Lord and Ranft (2000): “The effective internal
transfer of knowledge—the dissemination of
knowledge from one division to another division
within the same firm—is not likely to be easy or
automatic” (p. 574).

Asthe literature on knowledge transfer grows,
there appears to be significant overlap between
various categories of knowledge, as well as
between the various tools available to transfer
knowledge. In fact, knowledge management and
knowledge transfer have become so pervasive that
in some disciplines, they appear to have taken
on an almost mythical stature. Some go so far
as to lend them the title of unified-field theories
of everything. For some, it has become the Holy
Grail of the knowledge economy. It should not
be surprising to note that knowledge is a very
complex body of knowledge that transcends any
onediscipline thatto be understood likely requires
several lifetimesand PhDs inavariety of subjects
including sociology, psychology, philosophy,
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anthropology, information technology, complex
adaptive systems, library science, statistics,
computer programming, and communications.
Knowledge transfer implies the use of both the
electronic and human networks within which
data, information, and knowledge transfer gets
accomplished. There does appear to be a holistic
approach to knowledge transfer beginning to
emerge in which approaches from both explicit
and tacit knowledge transfer are beginning to
coalesce, adding value to the knowledge transfer
landscape.

Perhaps a good way of looking at knowledge
is to take a page from the book of ontology or
understanding of human nature. Ultimately,
knowledge is really just a way of looking at the
world of systems. It is a realization that who and
what the system knows are assets to be managed
for the greatest possible return on investment. As
such, we define knowledge transfer as the effec-
tive and sustained exchange between a system’s
stakeholders (researchers, government, practitio-
ners, etc.); exchanges characterized by significant
interactions resulting inthe appropriate use of the
most recent successful practices and discoveries
in the decision making process. Such a definition
implies a dramatic change in how knowledge is
being viewed in organizations, as explained in
the following section.

VARIOUS CONTEXTS FOR
KNOWLEDGE TRANSFER

Early research activities around organizational
knowledge transfer cluster mainly around inter-
organizational transfer, which is understandable
given the complexity and problems associated
with transferring knowledge between organiza-
tions (Bhagat, Kedia, Harveston & Triandis, 2002;
Bresman, Birkinshaw & Nobel, 1999; Cummings
& Teng, 2003; Daghfous, 2003; Inkpen & Tsang,
2005; Kostova, 1998, 1999). For example, the early
industrial organization (10) view of organizational

strategy, popularized by Porter (1979), focused
its attention on understanding how the external
environment was developing and how to transfer
knowledge from thatenvironmentto the organiza-
tion to develop a competitive advantage. Lately,
the “resource-based” view of the firm, popularized
by Barney (1991) and Wernerfelt (1984), focuses
attention on the inimitable resources of the firm
as the ultimate source of competitive advantage.
This has led to the “knowledge-based” view of
the firm that argues knowledge is the most im-
portant resource the organization has (Conner &
Prahalad, 1996; Grant, 1997; Kogut & Zander,
1992; Spender, 1996).

Finally, networks are at the heart of the new
global economy. Castells (2000) defines the net-
worked society asasocial structure characteristic
of the “information age.” Although networks
have existed for quite some time, they are being
re-energized by information technology (Bun-
nell, 2000; Castells, 1996, 2000; Schiller, 1999;
Shapiro & Varian, 1999).

MODELS TO HELP US LEARN
ABOUT KNOWLEDGE TRANSFER

Even though the field of knowledge transfer is
relatively young, it has its share of models that
attemptto explain how knowledge transfer occurs
or what is required for knowledge transfer to oc-
cur. This literature reflects contributions from the
practice, theory, and research communities.

Models Generated by Practice:
Praxis

In the area of practice, we generally find works
by consultants and organizations trying to name
and act on knowledge transfer. These include
Buckman Laboratories, Ford, General Electric,
General Motors, KPMG, Monsanto, Northrop
Grumman, PriceWaterhouseCoopers, Skandia,
Toyota, United States Army/United States Air
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Force, Chevron, BP, and so forth. The major
contributions to this literature include Sveiby
(2001), Earl (2001), Dyer and Nobeoka (2000),
Lahti and Beyerlein (2000), Pan and Scarbrough
(1998), Buckman (1998), Davenport (1997). These
models tend to be more prescriptive in nature.

Models Generated by Theory and
Reflection

This category of models refers to those resulting
from reflection and theorizing and include such
works as Inkpen and Tsang (2005), Guzman
and Wilson (2005), Cummings and Teng (2003),
Ipe (2003), Garavelli, Gorgoglione, and Scozzi
(2002), Goh (2002), Fernandes and Raja (2002),
and Argote and Ingram (2000).

Models Generated by Research

The research community has contributed sub-
stantially to the literature on knowledge transfer,
primarily in attempts to describe what successful
knowledge transfer looks like. Within this cat-
egory, we find surveys, case studies, grounded
theory, narratives, discussion groups, observa-
tion, participation, comparative studies, and
quantitative and qualitative analysis. A variety
of different terminologies are used, including
knowledge exchange, knowledge application,
knowledge utilization, knowledge translation,
and knowledge uptake. Some of the most often
cited literature in this category includes Argote
and Ingram (2000), Szulanski (1996, 2000), Co-
hen and Levinthal (1990), Tsai (2001), Dyer and
Nobeoka (2000), Bresman et al. (1999), Landry et
al. (2001), Lavis et al. (2002), and Lomas (2000).
All of these different models look at KT from
either a prescriptive or descriptive logic.
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PARADIGMS THAT INFORM THE KT
LITERATURE

A paradigm shift in the ownership of knowledge
isbeginningtotake hold inbusiness, inparticular,
and society, in general. This shift suggests that
knowledge is no longer the exclusive domain of
a few experts, researchers, or senior managers,
but needs to be distributed throughout the entire
business community. In some of the organiza-
tions mentioned elsewhere in this chapter and
book, we are beginning to see the early steps of
a movement away from “knowledge is power”
(which implies that to increase my power, | need
to keep it to myself), in favour of a paradigm in
which “knowledge transfer/exchange is power”
(so I need to ensure that knowledge gets shared
and transferred throughout our entire system to
increase our system’s power). For example, a
recent Booz Allen resilience report titled “The
Megacommunity Manifesto” by Gerencser, Na-
politano, and Van Lee (2006), suggests that:

The root cause of the challenges confronting
leaders [today] is complexity: the growing
density of linkages among people, organiza-
tions, and issues all across the world. Because
people communicate so easily across national
and organizational boundaries, the conventional
managerial decision-making style—in which a
boss exercises decision making rights or delegates
them to subordinates—is no longer adequate.
Solutions require multi organizational systems
that are larger and more oriented to multilateral
actionthan conventional cross-sector approaches
are. In such systems, the most successful leaders
are not those with the best technical solution, the
most compelling vision, or the most commanding
and charismatic style. The “winners™ are those
who understand how to intervene and influence
others in a larger system that they do not control.

(p.- 1)
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Both the research and practice communities
interested in knowledge transfer rely on certain
assumptions about knowledge and the best ways
of managing its transfer. We can group these
assumptions into two broad categories or para-
digms: the positivist and the social construction
paradigms. The positivist paradigm supports the
view of knowledge as an object, capable of being
codified, and general enough to apply to a variety
of contexts. The social construction paradigm
supports the view that knowledge is a product
of a social construction process that cannot be
separated from its context.

In the field of management, these two para-
digms have been accepted, but tagged with man-
agement names. Hazlett et al. (2005) refer to the
computational and organic paradigms; Gloet and
Berrell (2003) discuss the technology and infor-
mation paradigm vs. the humanist paradigm; and
Earl (2001) talks about seven schools of knowledge
management thought regrouped into three large
categories, namely, technocratic, commercial-
economic, and behaviourists. Earl’s first category
refers to information technology and the last to
the human aspects of organizations.

For Hazlett et al. (2005, p. 7), the principal
characteristics that differentiate these two para-
digms are outlined in Table 1.

We find similar differences among the authors
mentioned earlier. The two different visions of
knowledge inspire not only different models
of knowledge creation, diffusion, and use, but

Table 1.

Positivist Paradigm Social Construction Paradigm

Technological Socio-organizational

Systems/Techno-centric People-centric
Linear (mechanistic) Nonlinear (discontinuous)
Explicit only Tacit and explicit knowledge
Acontextual Highly contextual

Static (non-wicked environment)  Dynamic (wicked environment)

MAX (optimization) MAX (adaptation)

also different interpretations of the principal
challenges faced by organizations. For example,
what type of knowledge does the organization
need? How should they generate and import it?
How do they ensure that it gets used in the right
way? Or, putdifferently, whatisanorganization’s
knowledge transfer strategy?

Advances in information technology have
resulted in the development of powerful tools to
stock andtreatinformation (databases, knowledge
repositories, datawarehouses, datamining, exper-
tise profiling, metadata tagging, archiving, etc.).
They have also made new communications tools
available, including e-mail, forums, chat rooms,
shareware, instant messaging, groupware, wikis,
intranets, extranets, portals, and so forth, which
provide quick and relatively easy access to a va-
riety of information. All of this new technology
has generated new challenges for the positivist
culture of inquiry, including the efficient manage-
ment and storing of information, its accessibility
(by the right person at the right time), and the
assurance that the right knowledge will be used
in the right circumstances.

PRESCRIPTIVE LITERATURE:
WHAT NEEDS TO BE DONE
FOR KNOWLEDGE TRANSFER
TO SUCCEED?

The focus here is on practice and prescribing
what needs to be done for knowledge transfer
to succeed. It includes the process of knowledge
transfer, methodology, tools, and methods for
knowledge transfer to take place, and strategies
and best practices for knowledge transfer. Some
of the more popular models to come out of this
literature include the linear, push, pull, and ex-
change models of knowledge transfer. Most of the
attention on knowledge transfer has focused on
it as a process. The most significant literature in
this category includes Szulanski (1996), Kodama
(2005), Daghfous (2003, 2004), Jones, Herschel,
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and Moesel (2003), Stenfors (2003), MacNeil
(2003), Darroch (2003), Buchel and Raub (2002),
Dyer and Nobeoka (2000), O’Dell and Grayson
(1998), Leonard and Sensiper (1998), Landry etal.
(2001), Lavis et al (2002), and Lomas (2000).

DESCRIPTIVE LITERATURE: WHAT
IS REQUIRED FOR KNOWLEDGE
TRANSFER TO OCCUR?

The focus here is on describing the factors and
conditions for knowledge transfer to take place
and the capacities required. Included in this body
of literature are the articles that deal with the
difficulties encountered in attempts to transfer
knowledge. For example, Cummingsetal. (2003)
remind us of the difficulties experienced by Gen-
eral Motors when they attempted to transfer best
practices from one Saturn division to another.

When General Motors (GM) found success in
its Saturn division, it did not hesitate to seek to
transfer some of the insights and best practices
learned to its other divisions. Unfortunately, as
Kerwin and Woodruff (1992) found, knowledge
sharing at GM proved to be like in many organi-
zations, more difficult than expected. (Gupta &
Govindarajan, 1991, p. 39)

Szulanski and Capetta (2003) go even further
by suggesting that difficulties associated with
knowledge transfer are not only possible but
commonplace, so much so that they should be
considered the norm rather than the exception.

Theideathatsticky transfers mightactually be
the norm rather than the exception when it comes
to transfer knowledge within organizations is
beginning to be accepted by scholars and practi-
tioners interested in knowledge managementand
organizational learning. That is because, so far,
effortstotransfer knowledge have had adistinctly
modest record of success. Ruggles (1998) finds
that only 12 percent are happy with how their
organizations transfer knowledge. Tom Stewart
(2001) reports that seven out of eight knowledge
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management projects fail to include return on
investment considerations and that CKOs and
CIOs come and go. Galbraith (1990) reports that
transfers are invariably found more difficult than
anticipated. Gupta and Govindarajan (2000) re-
port that expectations vastly outperform reality
when it comes to knowledge transfer. Rather than
automatic, transfers of knowledge appear fraught
with difficulty. (p. 514)

Kalling (2003) suggests that the mostimportant
factors in successful knowledge transfer are the
motivation of the recipient to change behaviour.

Inknowledge transfer theory, cognitive factors
such as the nature of knowledge and the absorp-
tive capacity of recipients are key “knowledge
barriers” (von Hippel, 1994; Szulanski, 1996;
Simonin, 1999). This study implies that cognitive
factors, such as causal ambiguity and tacitness,
and absorptive and retentive capacity, are affected
by motivation. The stronger the motivation to
learn, the more likely it is that individuals will
work harder on trying to learn and pick up new
knowledge. Trying to make explicitwhat might be
seen as tacit, at least partly, may improve learn-
ing. Here, motivation is absolutely central; what
else will trigger learning, if we assume that local
knowledge and abilities are naturally inflexible?
Thus we propose that motivation may be a factor
behind cognition in the first place.

Furthermore, the differences in motivation,
in the reported cases, are also evident in local
perceptions of transfer programmes, by the lo-
cal aspirations and strategic ambitions, by the
view on internal competition and partly in the
internal communication. Those who perceive
the programme as an opportunity to learn, rather
than as a “stick”, succeed. Those who see a direct
fit with the existing local strategy and those who
aspire to improve their performance, are likely
to be more keen on using the transferred knowl-
edge. (p. 121)

Szulanski (1996) empirically investigated both
the context of transfer and the characteristics of
the knowledge being transferred. He concen-
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trated his attention on what he referred to as the
“stickiness” of knowledge to characterize the
challenges involved in the transfer and found that
most of the difficulties with knowledge transfer
emanated primarily from the receiving unit. Our
experience in a broad variety of organizational
settings, ranging from highly creative research
organizations to more practical manufactur-
ing settings, supports Szulanski’s view of the
importance of context. However, in addition to
context, our current research also indicates that
knowledge transfer capacity within the entire
social system can pose significant challenges to
effective knowledge transfer.

The literature focused on here includes works
by Abou-Zeid (2002), Inkpen and Tsang (2005),
Syed-lkhsan and Rowland (2004), Caloghirou,
Kastelli, and Tsakanikas (2004), Cummings
and Teng (2003), Kalling (2003), Szulanski and
Capetta (2005), Szulanski (1996), Zellner and
Fornahl (2002), Goh (2002), Rogers, Takegami,
and Yin (2001), Ipe (2003), and Cohen and Levin-
thal (1990).

LIMITATIONS

Until recently, most of the attention on knowledge
and knowledge transfer focused on knowledge
as an object (explicit knowledge) and knowledge
transfer as a process supported significantly by
information technology. The trends presented in
this chapter pointto knowledge increasingly being
viewed less as an object and more as a social con-
struction (tacit knowledge) and, as such, knowl-
edgetransferismore about the capacities required
by a system to transfer knowledge successfully.
Organizations in general are in the very early
stages of this shift as is the literature contained
in this review. As the body of knowledge grows
and researchers increase their investigations,
the categorization system will likely experience
severe modifications. A better understanding of
the capacities required for knowledge transfer to

occur will no doubt contribute to the robustness
of a knowledge transfer classification system.

CONCLUSION

This emerging classification system is useful for
anyone wishing to beginto navigate the uncharted
waters of knowledge transfer. It represents the
variety of perspectives fromwhich the subjecthas
been viewed and provides a starting point which
we hope others will use to critique, dismantle,
improve, or otherwise advance our collective
understanding of knowledge transfer. A holistic
view of the main concepts, models, and applica-
tions of KT makes it possible for newcomers to
the field to quickly situate the different literature,
contextualize it, and appreciate its implications.
By distinguishing between the prescriptive and
descriptive categories of KT literature and the
contexts of their application, it can also help re-
group existing literature based on the objectives
of the investigation.

This classification system builds a roadmap
to help track and categorize new literature on the
subject of KT. Asmore attention becomes focused
on the science and practice of KT, it will need
to be adapted and renewed to track and capture
significant developments in the field.

From a strategy perspective, this classifica-
tion system helps reinforce the argument that
organizations looking for competitive advantage
need to rely not only on an explicit (information
technology) knowledge transfer logic, which all
agree represents only a part of the knowledge in
organizations, and pay increasing attention to a
more tacit knowledge transfer logic represent-
ing the majority of the knowledge residing in
organizations. So while information technology
contributes significantly to developing a competi-
tive advantage, it represents a part, and a small
part at that, of the knowledge transfer needs
of the organization. For knowledge transfer to
be truly strategic, it must assume a holistic ap-
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proach to knowledge transfer and also address
the realm of knowledge commonly referred to
as tacit knowledge.

FUTURE RESEARCH DIRECTIONS

The systems thinking and complex adaptive
systems implications of this chapter clearly point
to social system-related research to more fully
understand knowledge transfer. More specifically,
the future of knowledge transfer research appears
torestinthe areas of tacit knowledge transfer and
social system capacity building. As we learn to
view knowledge less as an object and more as
a social construction (tacit knowledge), we will
experienceashiftinresearchattention away from
knowledge as object in favor of knowledge as so-
cial process and social system capacity building.
Some questions resulting from this shift in focus
towards tacit knowledge would include: What ca-
pacitiesdoesasystemneedto successfully transfer
knowledge? What are the best practices for tacit
knowledge transfer? What do organizations need
to do to capitalize on this new shift in knowledge
associal construction? How does tacit knowledge
transfer affect competitive advantage?

Bodies of knowledge that can realistically be
expected to produce interesting research settings
for the next level of knowledge transfer research
wouldinclude social network analysis, stakeholder
theory, learning histories, learning organizations,
communities of practice, and collaboration and
trust, among multidisciplinary networks. From
a strategic perspective, the resource based view
with a focus on knowledge transfer capacity can
be expected to generate considerable research
attention in the immediate future. From a purely
systems perspective, research on systems think-
ing and complex adaptive systems can be counted
on to point researchers in new and interesting
directions, as will research on the new science
and chaos and complexity theory.

Research on knowledge transfer is in the
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process of shifting gears and the authors foresee
that giant leaps in mankind’s understanding of
how knowledge gets transferred through social
systemsand capacity building are aboutto be made
that will contribute significantly to changing our
understanding of how organizations transfer and
manage knowledge.
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ABSTRACT

This chapter addresses the question of whether a modular organizational structure cultivates long-term
proactive strategic flexibility. With the help of system dynamics modeling, our analysis suggests that
a consistent organizational-learning supporting, personalization-oriented knowledge management
strategy that encourages the creation of new knowledge through richer exchanges can be the enabler
of strategic flexibility in modular organizations. The chapter emphasizes the mediating role of such a
knowledge strategy and discusses three of its core elements, namely, boundary spanners and bound-
ary objects, collaboration-supporting systems, and participative scenario planning, as practices and
systems, which under a common umbrella, can contribute towards achieving real strategic flexibility in
modular organizations.
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INTRODUCTION

Although the relationship between organiza-
tional modularity, the flexibility of the product
development process, and the resulting simplified
knowledge management and decision-making
processes has been investigated quite extensively
(Hayes & Pisano, 1994; Sanchez, 2002; Sanchez
& Collins, 2001; Sanchez & Mahoney, 1996;
Simon, 2003; Slack, 1983), the relation of orga-
nizational modularity to corporate-level strategic
flexibility and the mediating role of learning and
knowledge management strategy have not been
discussed under aholistic, consistent,and dynamic
perspective. This chapter aims at doing so by in-
vestigating whether, and under which conditions,
modularity can contribute to gaining sustainable
competitive advantage in turbulentenvironments
through strategic flexibility. Based on insights
from cognitive science and the theory of the
learning organization, we argue that the strategic
benefits of modularity with respect to strategic
flexibility can be seized repeatedly only when
there are appropriate long-term cross-module
learning and knowledge management practices
and systems in place.

So far, many authors (e.g., Nadler & Tushman,
1999; Sanchez & Heene, 2004; Worren, Moore
,& Cardona, 2002) have stressed the position that
productand organization modularity resultinaug-
menting the strategic flexibility of organizations
and their chances of sustaining their competitive
advantage. According to this stream of logic,
modular products lead to modular organizations
(Sanchez & Mahoney, 1996) as the different or-
ganizational units involved in the design process
of products with interchangeable components are
loosely coupled, operate autonomously, and can
be easily reconfigured to provide rapidly changing
technologies and products that markets want. Fur-
thermore, generalizing the product development
processtoall organizational activities, itisargued
that loosely coupled organizational forms allow
organizational components, such as a contract

manufacturer, an ally firm, or a new department,
and their corresponding resources to be flexibly
integrated and/or recombined for forming a wide
range of different configurations (Helfat & Eisen-
hardt, 2004; Karim, 2006; Schilling & Steensma,
2001). As a consequence, strategic flexibility is
being increased as organizational knowledge is
managed in a way that facilitates specific forms
of “coordinated self-organizing processes”
(Sanchez & Mahoney, 1996). This means that
in modular organizations, coordination tasks
are delegated to individual modules (functions,
teams, etc.) and organizational coherence and
strategic alignment are easily achieved through
fully specified interfaces and standardized recon-
figuration procedures, which are the result of the
codification of the specific knowledge that exists
inside and across modules (Sanchez, 2002). In
addition to reducing managerial complexity and
simplifying the flows of knowledge and informa-
tion, this structural, hierarchical function-based
decomposition results in the localization of the
impacts of environmental disturbances within
specificmodules, thereby increasing the immunity
and adaptability of the organization (Sanchez &
Mahoney, 1996; Schilling, 2000).

Nevertheless, a fundamental question that
arises from the operational characteristics of
modular organizations with respect to the sus-
tainability of competitive advantage is whether
this organizational form can be self-sustained
by internally fostering forces that catalyze the
generating core of strategic flexibility, that is,
whether this particular organizational structure
breeds mechanisms that proactively cultivate
strategic—not operational—flexibility. In the rest
of this chapter, we examine this question from the
perspective of the cognitive and learning schools
of strategic management. With the aid of system
dynamics modeling and simulation, we explore the
long-term dynamics of the relationship between
modularity and strategic flexibility, and examine
the mediating role of knowledge strategy. Based
on the assumption that in the cognitive perspec-
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tive, strategies are mental constructs, the specific
research questions to be addressed become: Do
modular organizations encourage organizational
learning processes that augment the capability to
generate more strategic optionsand, thus, increase
strategic flexibility? Is organizational modularity
a (suboptimal) necessary and sufficient condition
for achieving strategic flexibility, or do the result-
ing “fragmented” codification-based knowledge
and learning practices (Hansen, Nohria & Tier-
ney, 1999) constitute an undermined mechanism
that gradually results in strategic rigidity? What
are those knowledge management practices and
systems which can compensate for the erosive
(if they are so) effects of modularity and guar-
antee strategic flexibility? In addition to trying
to answering these questions, this chapter aims
at contributing methodologically to the growing
stream of research that employs the cognitive
perspective for understanding the conditions for
the achievement of competitive advantage through
strategic flexibility (e.g., Combe & Greenley, 2004;
Shimizu & Hitt, 2004) by adding a systemic and
dynamic perspective. It should be noted that in
thediscussionthat follows organizational learning
andtherelated termsare used with their late, richer
meaning which is close to knowledge creation,
rather than to the ability of a “memoryless” orga-
nizationtoadapt by simply responding to external
environmental changes (see later discussion and
Nonaka & Takeuchi, 1995; McElroy, 2000; and
Amin & Cohendet, 2004).

In the rest of this chapter, first, we review
and analyze the notion of strategic flexibility as
a requirement for both strategy innovation and
effective change management. We then discuss
organizational modularity and its supposed links
to strategic and organizational flexibility. In the
section that follows, we visit organizational learn-
ing and examine it as the mediating link between
organizational architecture and strategic perfor-
mance. Organizational learning and knowledge
creation are viewed from their cognitive base
(Gamble & Blackwell, 2001; Nahapiet & Ghosal,
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1998). Their attributes concerning the strategy
development process and its effectiveness in fast
changingenvironmentsare discussed inmore de-
tail. A conceptual model that relates the building
and use of strategic flexibility through cognition
is developed. Then, after adding the parameter of
modularity, this model is translated into a system
dynamics simulation model for examining the
dynamics of learning inthe strategic management
of organizations with varying degrees of modu-
larity. With the aid of this model, we investigate
the dynamic relationship between organizational
modularity, organizational learning, and strategic
flexibility. We identify the long-term pitfalls of
modular organizations with respect to strategic
flexibility, and we show how they are reinforced
by the elsewhere suggested codification-based
“fragmented” knowledge management strate-
gies. We outline sources of compensating ac-
tions. Finally, we stress the need for specific
organizational-learning-supporting knowledge
management strategies, and we present in more
detail the knowledge management practices and
systems which may form the core constituent
parts of such strategies. We conclude the chapter
by outlining future research directions.

CHANGE, INNOVATION, AND THE
OBJECTIVE OF STRATEGIC
FLEXIBILITY

Strategic flexibility is one dimension of organi-
zational flexibility (Schilling & Steensma, 2001)
that has been defined as the capability of a firm
to proact or respond quickly to changing com-
petitive conditions for sustaining its competitive
advantage (Hitt, Hoskisson & Harrison, 1991;
Sanchez, 1995). In practice, strategic flexibility
is an organizational capability expressed in the
fastidentification of major changes in the external
environment (e.g., adisruptive technology), inthe
realization that value exists in a different market
position and the consequent rapid commitment
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of resources to new courses of action is required,
or in the on-time identification of the appropri-
ate moment for halting, or changing, resource
commitment in the presence of problems and/or
poor results, that is, the realization of strategic
mistakes.

This means that strategic flexibility has to be
thought of in the framework of dual strategies
(Abell, 1993): astrategy for today thatincorporates
the elements of a strategy for the future, and vice
versa. Although strategic flexibility concerns the
ability of the organization to respond promptly at
some point in time in the future, it is primarily
determined at a previous stage, when the type
and range of external environmental uncertain-
ties have to be somehow anticipated. Strategic
flexibility has to be built before it can be used.
As a result, it can be thought of as a property
extending along two inter-related dimensions:
on the one dimension, it concerns the variation
and diversity of planned strategies, while, on
the other, it refers to the degree at which firms
can rapidly shift from one strategy to another
(Nadkarni & Narayanan, 2004; Slack, 1983). Ina
more operational perspective, Sanchez and Heene
(2004) argue that strategic flexibility is a function
of the firm’s resources’ flexibility, defined as the
number of different uses to which the resources
can be applied, of the cost and time required to
switch the resources to different uses, as well as
of the managerial capabilities required to achieve
coordination flexibility. In addition, coordination
capability, on which the sustainability of resource
flexibility indirectly depends, is contingent on the
ability of management to envision and generate
strategic options with respect to resource endow-
ment and dynamics, for example, to envision
and implement the type and range of flexibility
required in its products, as well as in its produc-
tion and delivery processes.

The underlying assumption in all the facets
and meanings of strategic flexibility is that man-
agers and employees have the ability to foresee
the possible future turns of the external environ-

ment and build the appropriate flexibility in the
organization’sresources and systemsontime. An
organization cannot have strategic flexibility if it
hasnotanticipated, directly orindirectly, therange
of the external variables, if it has not assessed the
risks involved in possible moves. The better the
ability tounderstand the external environment, the
organization, and their dynamics, the more likely
it is to build strategic flexibility by considering
more options. The first question that comes to the
surface is how can one do this and be able to build
more strategic optionsinthe development of orga-
nizational assetsand processes foraccomplishing
strategy innovation. In a following section, we
argue that the answer to this question has to do
with the way organizations manage their intel-
lectual capital. Understanding the environmental
and the organizational dynamics is a function of
managers’ (ingeneral, employees’) cognitive abili-
ties, which, in turn, depend on the way the firm
manages organizational learning and knowledge
stocks, under specific divisions of labor imposed
by formal and informal organizational structures.
However, before moving to this issue, we focus
on the idea of organizational modularity and its
apparent consequences on strategic flexibility.

MODULAR PRODUCTS, MODULAR
ORGANIZATIONS, AND STRATEGIC
FLEXIBILITY

In the field of management, initially, modularity
has been associated to product design and has
been studied as a driver and enabler of mass-
customization (Meyer & Lehnerd, 1997; Pine,
1993; Sanchez, 1995). Inevitably, the idea of
modularity has beenextended to embrace process
architecture (Sanchez, 2002), leading the way
to the introduction of the concept of modular
organization, although recently reservations
have been expressed towards this direct modular-
product-modular-organization analogy (Hoetker,
2006). Organizational modularity meansthat key
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company activities are decomposed into specific
routines and interfaces, so that they can easily be
reconfigured (Meyer & Lehnerd, 1997; Worren et
al.,2002). Modular organizationsare formed from
functions/modules inwhich resourcesand activi-
ties are module-specific and have well-defined,
sometimes standardized, interfaces with other
functions/modules, resources, and activities. In
otherwords, inthese organizational forms, activi-
ties and processes, where coordination needs are
most intense, are organized into modules (Grant,
2003). Modularity has been, explicitly or implic-
itly,assumedto be adesirable organizational char-
acteristic because itaugments the responsiveness
of the firm to the environmental signals. Market
signals are better understood by the specialized
units/modules (Sanchez & Mahoney, 1996), and
loose coupling permits easier, faster, and more
extensive organizational reconfiguration.
However, although organizational modularity
is a recurrent theme in the literature of change
management, and has been advocated as a neces-
sary condition for surviving the current turbulent
competitive environment (Grant, 2003; Helfat
& Eisenhardt, 2004; Nadler & Tushman, 1999;
Schilling & Steensma, 2001), most of the empiri-
cally-determined conclusive results concern the
modularity of products and their, somehow arbi-
trary or very context-specific, associations with
modular organizations (Baldwin & Clark, 2000;
Cusumano & Nobeoka, 1997; Meyer & Seliger,
1998; Sanchez & Collins, 2001; Sanderson &
Uzumeri, 1997; Worren et al., 2002). Concrete
examples of organizational modularity have been
limited to contract manufacturing (outsourcing, in
general), the so-called alternative (flexible) work
arrangements, and the use of alliances (Schilling
& Steensma, 2001). Modular-product-related
organizational forms include the modulariza-
tion of the innovation and product development
function in direct correspondence to the modular
product architecture (Sanchez & Collins, 2001;
Sanchez & Mahoney, 1996), the use of “patching”
(Eisenhardt & Brown, 1999; Helfat & Eisenhardt,
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2004), and the concept of platform organization
(Ciborra, 1996).

A firmmay exploit modularization and organi-
zational flexibility at different levels. At the pure
operations level, a change may be synonymous
with the introduction of a new process for a novel
product. Modular processes and standardized
software and hardware interfaces would allow
the fast incorporation of the new process in
existing facilities, as well as the inclusion of the
new product requirements in the existing produc-
tion planning and control systems. At a higher
level, change may concern operations strategy,
and may be expressed as a shift from a focus
on low-cost production to increasing flexibility.
Such a move may imply the substitution of a
high-volume specialized contract manufacturer
with a flexible jobshop-like one. At the strategic
level, as it was already stated, change may have
a passive or active imperative. It may concern the
development and/or acquisition of resources and
capabilities for addressing new markets and/or
new market segments. It may be the positioning
and/or repositioning of existing products, or the
development of innovative technologies and/or
products to cover foresighted markets.

Structurally, a change of strategy, atany level,
may imply changes in organizational modules
at three levels: the interior of an organizational
module/unit, for example, the development of a
new technology by acquiring new module-spe-
cific resources; the exterior of an organizational
module/unit, for example, the addition or dele-
tion of a module or the movement of a module
in the organizational architecture; and the ar-
chitectural level, that is, new modularization by
mixing modules and/or moving resources from
one module to another, for example, the merging
of two product specific development teams (for
instance, conventional and synthetic materials
groups). Strategic flexibility is the organiza-
tion’s ability to accomplish these changes fast
and without great difficulty. As it was already
mentioned, focusing on the first two levels, the
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proponents of organizational modularity argue
that modular organizations are in a position to
do that. However, what has to be kept in mind is
thatthe degrees of freedom and, consequently, the
extent of strategic flexibility concerns the third
level and is predetermined before the decision to
change or adapt is made. Both this capability to
predetermine the strategic space, as well as the
capability to scan and understand the dynamics of
the currentenvironment, and subsequently trigger
change depend on organizational learning and its
supporting knowledge management practices,
that is, on the ability of the organization to learn
faster and better than its competitors, to create
new knowledge, and to embed it in its strategic
processes (Zack, 2002).

COGNITION, ORGANIZATIONAL
STRUCTURE, AND
ORGANIZATIONAL LEARNING

Henry Mintzberg and his colleagues are well
known for their review, analysis, critique, and
eventual synthesis of the different schools of the
strategy formulation process (Mintzberg, Ahl-
strand & Lampel, 1998; Mintzberg & Lampel,
1999). Forthem, schools are rather stagesinamore
integrative and pragmatic process, in the center
of which sits the mind(s) of the strategist(s) (the
premise of the cognitive school). In other words,
strategy formulation “is judgmental designing,
intuitive visioning, and emergent learning; it is
about transformation as well as perpetuation;
it must involve individual cognition and social
interaction, cooperative as well as conflictive; it
hasto include analyzing before and programming
after as well as negotiating during” (Mintzberg
& Lampel, 1999, p. 27). Hence, the concept of
managerial cognition is central to integrative
approaches to strategic management, such as
the competence (Sanchez & Heene, 2004) and
JOURNEY (Eden & Ackermann, 1998) ones.

The term cognition refers to the way individu-
alsperceive, filter, and conceptualize information
(Weick, 1990) and can be thought of as a term
describing the process of knowing (Hilgard, 1980).
Perceptions become cognitive schemata that
take the form of frames (Goffman, 1974), mental
models (Senge 1990), or cognitive maps (Axelrod,
1976) (and many other names), and indicate the
way individuals associate various concepts and
use them as the foundation for their decisions
and actions. The impact of executive cognition
on the strategy formulation processes and their
outcomes has been a subject of great interest in
the strategic management literature, especially for
the learning-inclining, nonprescriptive schools.
According to upper echelons (Hambrick & Ma-
son, 1984) and other related agency theories, the
organization is areflection of its managers whose
beliefs have a decisive impact on the majority of
the strategy attributes (innovation, diversification,
quality management, risk-taking, etc.) (Adamides
& Karacapilidis, 2005). The factorsand processes
that shape executives’ beliefs and cognition in-
clude knowledge-constituting attributes such
as executive demographics, functional position
and professional background, peer-assigned
roles and performance metrics (Schwarz, 2003),
organization’ssize, structure, strategy, and recent
financial success (Barr & Huff, 1997; Schwarz,
2003). While cognitive schemata, such as frames,
originate from the cognitive psychology of the
individual, management scholars have found it
useful to conceptualize them as a property of
larger organizational entities such as groups
and firms (Prahalad & Bettis, 1986; Reger &
Huff, 1993). Cognitive schemata at the level of
module are the result of organizational learning,
which, in turn, may be thought of as a process
of change in the states of individual and collec-
tive cognitive schemata (knowledge structures).
These changes are the result of the interplay of
individual cognition with social processes taking
placeatthe organization level (Nahapiet & Ghosal,
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1998; Akgiin, Lynn & Byrne, 2003). The strategy
development process, which and how individual
mental models converge (or are “accommodated”)
towards a coherent list of actions, plays a decisive
role in the justification of this assumption. The
strategy process may be formal and restricted in
time and place (executive strategy-making ses-
sionsinappropriately arranged roomswith shared
screens, etc.), or can take place in a continuous
adhocmanner, involving problem-related formal
and/or informal meetings, informal discussions,
memo circulations, and so forth.

In the majority of modern organizations com-
prised of flat structures, project-based work, and
so forth, organizational learning takes place by
means of two processes: learning-by-absorption
and learning-by-reflection (Scarbrough, Bresnen,
Edelman, Laurent, Newell & Swan, 2004). Central
to the former is the notion of absorptive capacity,
whereas the latter relies on the development of
reflective practices. In fact, learning-by-reflection
is the process by which organization members
and units make their priorand implicitknowledge
more explicit to themselves (surfacing) and to
other group members through activities based on
review and self-diagnosis. Theresults of reflective
practices per se, as well as their significance to
overall learning, depend on the relative diversity
of the individuals involved and their associated
cognitive entities (Adamides & Karacapilidis,
2006), as well as on time boundaries (Lindkvist,
Soderlund & Tell, 1998).

Regarding absorptive learning, absorptive
capacity is a term introduced by Cohen and
Levinthal (1990) to describe an organization’s
capability to recognize the value of new external
information, assimilate it, and apply it to com-
mercial ends. It depends on the prior knowledge
of the organization and is vital for its innovative
capacity. More recent research (Jones, 2006;
Zahra & George, 2002) associates absorptive
capacity to the dynamic capabilities framework
and stresses its importance as a degrees-of-free-
dom provider towards strategic flexibility. As in
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the case of reflective learning, absorptive capac-
ity is a function of the richness/diversity of the
pre-existing knowledge structure, personalized
(tacit) and impersonalized (codified). Adopting a
cognitive-science perspective, Cohenand Levin-
thal (1990) state:

In a setting in which there is uncertainty about
the knowledge domains from which potentially
useful information may emerge, a diverse back-
ground provides a more robust basis for learning
because it increases the prospect that incoming
information will relate to what is already known.
In addition to strengthening assimilative powers,
knowledge diversity also facilitates the innovative
process by enabling the individual to make novel
associations and linkages. (p. 131)

The importance of the diversity of prior
knowledge in both types of learning can be bet-
ter understood by considering two key attributes
of mental models (in the rest of the chapter, we
will use the term “mental model” to denote
networks of cause-effect relationships—causal
maps—Dbetween concept nodes that include the
characteristics of all similar cognitive schemata)
that are of particular importance to strategic
flexibility: complexity and centrality (Nadkarni
& Narayanan, 2004, 2005). Complexity is the
result of the degree of differentiation (the range/
diversity of internal and external organizational
concepts included in the model) and integration
(degree of connectedness among concepts) of the
model. Complex strategy-, change-, and innova-
tion-related mental models embrace a wide range
of strategic logics and a diverse set of alternative
strategic solutions. Clearly, at the organizational
level, such models allow firms to notice and re-
spond toalarger number of different stimuli, thus
increasing their adaptability (Lyles & Schwenk,
1992). Complex mental models contribute to
the reduction of discounting (the phenomenon
of focusing in specific—more familiar—events
ignoring other objectively considered as more
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important) and cognitive inertia (the search for
specific events and causes to strengthen the domi-
nant logic(s) of the model). They allow managers
to scan the environment and respond to stimuli
coming from it more effectively by associating
environmental events with elements of the exist-
ing organizational knowledge base.

Centrality, onthe other hand, refersto the focus
and hierarchy of mental models. A centralized
model is focused around a limited number of core
concepts. The continuous long-term involvement
with a limited number of concepts, as well as peo-
plewithsimilar jobs, interests, and organizational
tasks, breeds centrality of mental models (Carley
& Palmquist, 1992) and, as a result, amplifies a
limited number of dominant logics (frequently a
single one). Centralized mental models lead to
cognitive inertia since firms always refer to their
past key successes instead of looking at how to
absorb new knowledge and create novel strategic
options (Adamides, Stamboulis, & Kanellopoulos,
2003; Reger & Palmer, 1996). In addition, central-
ity slows down participative decision processes
and makes the convergence of different views
expressed in them more difficult.

Obviously, complex mental models are re-
sponsible for increased absorptive and reflective
learning capacity, making the organization more
responsive to the requirements of strategic flex-
ibility. Their diversity allows for the consideration,
creation, and eventual implementation of a wider
and wiser set of strategic options, as well as for
more effective scanningand understanding of en-
vironmental signals. The former contributestothe
development of flexible resources and processes,
limiting excessive scope and capacity, whereas
the latter triggers fast response to change by fast
resource and process reconfiguration. As far as
reflective learning is concerned, mental model
complexity contributes to the development of a
richer language for representing, communicating,
and understanding a broader set of concepts.

Vickers explained the formation and dynamics
of individual and shared/group mental models

through the concept of “appreciative systems”
(Vickers, 1983). He distinguished human systems
from natural and man-made systems by identi-
fying judgment as the additional aspect of the
former (Vickers, 1984). Judgment is an inherent
attribute of decision making’s three principal
functions: noticing things about the situation
(receiving information), evaluating the informa-
tion (comparing to a “standard”), and acting on
the interpretation (selecting aresponse). Thiswas
termed by Vickers an appreciative systemand the
mental activity and social process of attaching
meaningto perceived signalsas appreciation. The
appreciative system determineswhat factsto select
from those related to the situation, the meaning
that is given and the means that are used to fill
the gap between existing and desired situations.
The standards or criteria by which actions to be
followed are judged are not given from outside.
They are generated by the previous history of the
system and its interaction with the environment
(cultural context).

This implies that in strategy development
processes, managers set standards or norms
subjectively, rather than objective measurable
goals of Simon’srationalistic tradition (Checkland
& Holwell, 1998), and they focus on managing
relationships according to standards generated
by their own culture, history, and power status,
and maintained through their self-reference at-
tribute. The discussion and debate which leads
to action is the one in which those taking part
make judgments about both “what is the case”
(reality judgments) and about its evaluation as
“good” or “bad”, “satisfactory” or “unsatisfac-
tory” (appreciative judgments). Under this prism,
strategy-making can be thought of associal action,
based upon personal and collective sense making
rather than a one-off task performed on the basis
of objective scientific foundations. Consequently,
in the long term, strategic processes per se influ-
ence executive beliefs and mental models in the
same way their outcome is influenced by them
(Chattopadhyay, Glick, Miller, & Huber, 1999;
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Figure 1. Appreciative systems, learning capacity, and strategic flexibility
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Weick, 1995). In knowledge management terms,
different perceptions/beliefs are the result of
managers’ association with different sources of
principally tacit, cultural and, to a lesser extent,
codified knowledge.

Naturally, as the above discussion suggests,
strategic processes are contingent on organiza-
tional forms and operational structures. Hence,
strategic flexibility and managerial mental models
are not inter-related only through external envi-
ronmental attributes, such asindustry clockspeed
(Nadkarni & Narayanan, 2004), but also through
internal (organizational) ones (Figure 1). Appre-
ciation of both the internal and external environ-
ment through managers’ appreciative systems
drives the building of strategic flexibility, while
appreciative systems are influenced by, as much
as they influence, learning capacity. In addition,
appreciative systems are responsible for the way
the environment is scanned and strategic flex-
ibility is used. Narrow strategic processes with
limited participation and interaction due to im-
maturerelationships, which are simplified through
well-defined interaction rules/interfaces, lead to
managerial mental models of limited complexity,
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as managers have to focus on a limited number of
concepts (aspecific technology, a specific product,
or specific functional elements of a product range)
and communicate themthrough the establishedin-
terfaces. Inastaticand short-term view, this seems
logical and is the main advantage of the modular
organization. A different, more dynamic and lon-
gitudinal stance, however, suggests that modular
organizational architectures enhance the central-
ity of managers’ mental models at the expense
of complexity. As a consequence, the ability of
managers to envision and create strategic options
(i.e., novel systems of activities and resources) is
reduced, and the firm’s strategic flexibility does
notincrease. Onthe other hand, strategy develop-
ment and implementation processes that include
managers with wide mental horizons, who can
actively contribute to them, do not only result in
more diverse and innovative strategies, but also
themselves further widen the mental models of
the participants (De Geus, 1997). Under these
assumptions, and based on the discussion so far,
to explore the dynamics of mental model charac-
teristics with respectto organizational modularity
and strategic flexibility and in order to determine
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appropriate interventionsat the strategic level, we
have built the system dynamics model presented
in the following section.

THE DYNAMICS OF LEARNING
AND STRATEGY-MAKING IN
MODULAR AND STRATEGICALLY
FLEXIBLE ORGANIZATIONS

Based on the conceptual model of the previous
section, the system dynamics model of Figure 2
links the concepts of modularity, learning, and
strategic flexibility through the properties of
cognitive representation (mental models—causal
maps) and learning capacity. In addition, it pro-
vides guidelines for the development of knowl-
edge management processes to compensate the
undesired effects of modularity while exploring
its advantages. System dynamics is a systems
modeling approach which focuses on feedback
loops that contain stocks (levels, represented as
rectangular boxes) and flows (rates, represented
as taps). Stocks represent the state of a system
variable, whereas flows therate of its change. This
stock-flow language provides a clear distinction in
the modeling of management processes (flows) and
the results of these processes (stocks). Moreover,
system dynamics modeling is a very useful tool
forexploring knowledge and information manage-
ment phenomena when adopting, as in our case,
a functionalist (or neofunctionalist) perspective
(Markus, 2004). Nevertheless, in contrast to
first-order models that are used for theory test-
ing, the model of Figure 2 can be considered as
a second-order one. That is, based on a plausible
reconstruction/integration of anunderlying theo-
retical narrative (the discussion in the last three
sections), the model is used as an aid to theory
building (Larsen & Lomi, 2002). All variables of
the model can refer to both individual managers
or organizational entities.

Complexity and centrality, which are the two
principal attributes of mental models relevant to

strategic flexibility, are represented as stocks.
The flow build_new_nodes represents the addi-
tion (horizontally, adding breath) of new nodes/
concepts to managerial mental models which
result in increasing their complexity (flow in the
COMPLEXITY stock). The flow nodes_not_used
representsthe natural depletion of mental models’
complexity as nodes that are not used become
obsolete and are rejected because the limited
capacity of the human brain replaces them with
new ones. As far as CENTRALITY is concerned,
the flow strengthen_links refers to the process
of strengthening existing links between exist-
ing nodes (or adding depth to a specific node),
whereas the opposite is represented by the flow
weaken_links. The continuous consideration of the
same, or similar, concepts strengthensthe links of
existing nodeswhile, onthe other hand, increased
focus on core concepts results in the loosening of
some concepts in the periphery, which are then
gradually driven out of the model. In addition,
naturally, as no new events are noticed (or taken
into account seriously) to confirm existing links,
some facts are gradually disassociated.

The organization’s absorptive and reflective
learning capacity is represented by the stock
LEARNING CAPACITY absorptive & reflec-
tive. The rate at which this stock is built (build-
ing_learning_capacity)isafunctionofthediffer-
ence between COMPLEXITY and CENTRALITY
(in fact, it is a function of the percentage value of
CENTRALITYwithrespecttothatof COMPLEX-
ITY). This is a valid assumption as the rate of
building learning capacity is positively correlated
to complexity and negatively to centrality, and
the two variables are not mutually exclusive in
the short term. Since both are stock variables, for
instance, an increase in CENTRALITY will only
have a relative effect on learning as the level of
COMPLEXITYwill not be reduced in proportion.
A fraction of the value of this difference is used
for regulating the rate at which learning capac-
ity is lost due to managers quitting, and so forth
(learning_capacity _depletion).
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Figure 2. The system dynamics model for exploring the dynamic relation between organizational learn-

ing, modularity, and strategic flexibility
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In the model, the stock LEARNING CAPAC-
ITY absorptive_ & reflective playsadecisiverole
on both the building of strategic flexibility, as
well as on the exploitation of strategic flexibility
in the implementation of strategies, including
change and innovation initiatives in response to
environmental turbulence. As far as the planning
and building of strategic flexibility is concerned
(the flow bulding strategic flexibility), learning
capacity, as a capability, contributes to the ability
of management to appreciate the shape and the
dynamics of the future competitive environment
fordeveloping the appropriate resourcesand mind-
sets (ability_to_appeciate_future_environment).
The higher the level of this capability, the better
the level of understanding the environmental
signals, and the closer the perceived strategic
flexibility requirements (perceived_strate-
gic_flexibility requirements) to the actual ones
(actual_strategic flexibility requirements), the
latter dictated by the dynamics of the environ-
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ment (environmental_turbulence). Obviously, the
higher the environmental turbulence, the more
difficult to understand the environment and the
higher the level of learning capacity required.

Thestock STRATEGIC FLEXIBILITYmodels
the strategic flexibility of the organization avail-
able at any time period. It is a function of the
difference between the rate at which strategic
flexibility is built (building _strategic flexibility)
and the rate at which it is used (strategic flex-
ibility_used). Thevariable SF_costrepresentsthe
cost of the excessive (unused stock of) strategic
flexibility.

In addition to building strategic flexibility,
learning capacity also determines the ability to
appreciate the current competitive environment
(ability_to_apprecite_current_environment)
and the ability to use strategic flexibility (abil-
ity _to_use_ strategic_flexibility). Clearly, the
latter is contingent on the degree of environmental
turbulence too. On the other hand, the ability
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Figure 3. Strategic flexibility as a function of organizational modularity
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to use strategic flexibility and the ability to ap-
preciate the current environment contribute to
the rate at which diverse strategies, in response
to environmental turbulence, are decided and
implemented (flow deciding_and_implement-
ing_diverse_strategies, stock DIVERSITY_OF_
PLANNED_AND_IMPLEMENTED_STRATE-
GIES). Inturn, the rate at which diverse strategies
are decided and implemented determines the rate
at which strategic flexibility from the available
stock is used (strategic flexibility used). In ad-
dition, the stock of diverse strategies planned and
implemented influences the degree of complex-
ity and centrality of managers’ mental models
(effect_on_mental_model COMPLEXITY, ef-
fect_on_mental_model CENTRALITY) as the
degree of managerial involvementin planning and
executing does. Clearly, as the model indicates,
and as it was previously discussed, the degree
of managerial, direct or indirect, involvement
(managerial_involvement) in diverse strategic
issues plays a significant role on how planned
and implemented strategies influence cognition.
In turn, the degree of managerial involvement is
highly dependent on the extent of organizational
modularity (degree_of _MODULARITY).
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After appropriately calibrating the model
so that it exhibits the required sensitivity, and
after running simulations with varying degrees
of modularity, we initially observe that in all
cases strategic flexibility increases with time as
a result of increased learning (Figure 3). This is
the result of the existence of a reinforcing loop
between strategic flexibility, diversity of imple-
mented strategies, and learning. However, the
traces in the diagram indicate that as the degree
of modularity increases (moving from trace 1 to
trace 4), the relative value of strategic flexibility
decreases (it should be noted that since the quan-
tification of the model is somehow arbitrary, the
results in the graphs should be interpreted only
qualitatively). This is because the ability of man-
agers to participate in diverse strategy planning
and implementation projects is reduced, and the
relationship between mental model complexity
and centrality leans towards the latter, increas-
ing the learning capacity of the organization at a
slowerrate. This, in turn, results in the building of
a lower level stock of strategic flexibility, which,
because of the reduced managerial involvement,
further reduces the rate of building learning ca-
pacity, and so on.
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Figure 4. The compensating role of increasing mental model complexity in learning
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Clearly, this behavior signifies a structura-
tion process where agency is influenced by the
organizational structure, which, at the same time,
is reproduced by the actions of organization’s
individual members. In line with this, as the con-
cept of duality of technology (Orlikowski, 1992)
suggests, information and knowledge manage-
ment technology (use of technology to store and
process codified, module-specific knowledge)
structured to serve this organizational structure
and functionality would only contribute to the
continuation of the phenomenon (McDermott,
1999; Nardi & O’Day, 1999). As an antidote for
breaking this vicious circle, many authors have
insisted that information systems strategy (tech-
nology and use systems) should be part of orga-
nizational learning processes; that is, information
and knowledge management systems should be
shaped in a dynamic fashion as the organiza-
tion learns in response to external and internal
stimuli, including those coming from the use of
information technology (Huysmann, Fischer &
Heng, 1994; Walsham, 1993).

Returning to the model, in addition to building
the logical consistency of the narrative so far, and
exposing the long-term pitfalls of organizational
modularity and strategic flexibility, it can be used

120

. L] 1
25.00 37.50 50.50
Time

to determine whether some pre-assumed knowl-
edge management interventions can increase the
organization’s performance with respect to flex-
ibility. A point where management can intervene
by deploying the appropriate modularity-compen-
sating processes and systems is where individual
mental models are influencing the accumulation
of learning capacity. There, compensating knowl-
edge management practices can be introduced
so that the complexity of mental models is aug-
mented independently of prior problem-specific
managerial involvement in strategy planning and
implementation.

In Figure 4, trace 2 corresponds to a situation
where the degree of modularity has been doubled
with respect to that corresponding to trace 1. As
itwas expected, the firm’s strategic flexibility has
beenreduced. Nevertheless, trace 3 corresponds to
the same situation with the additional assumption
that a compensating program that widens mental
models (COMPENSATING_knowledge_manage-
ment_practicesincreases complexity by aspecific
factor) and increases learning capacity at a faster
rate is in place. Obviously, the strategic flexibility
of the organization has been augmented. Similar
effects can be observed when managerial involve-
ment is increased, or when additional knowledge
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andsocial processesare introduced for narrowing
the gap between perceived and actual require-
ments of strategic flexibility. As mentioned,
under the dialectic of structuration, information
technology can supportthese interventions, which
will, in turn, gradually result in a more effective
use of the technology. Below, we concentrate on
such leveraging knowledge management strate-
gies, procedures, and technologies.

LEARNING AND KNOWLEDGE
STRATEGIES FOR STRATEGIC
FLEXIBILITY IN MODULAR
ORGANIZATIONS

Inthe previous sections, we have discussed which
individual or organizational cognitive charac-
teristics influence organizational learning, and
why organizational learning is a determinant of
strategic flexibility. Previously, in our discussion
we have emphasized that modular organizational
structures promote specialization and localized
planning and responsive actions resulting in
fragmented learning processes which are un-
able to contribute to the principally systemic
objective of strategic flexibility. In this section,
we will discuss how organizational learning is
accomplished and how modular organizations
can leverage organizational learning and achieve
strategic flexibility.

The simulations of the system dynamics
model indicated that compensating actions can
be implemented to overcome the drawbacks
of modularity with respect to organizational
learning. Three main areas of intervention have
been identified: intervening on the way mental
model characteristics influence the accumula-
tion of learning capacity, improving managerial
participation in the planning and deployment of
strategies, and improving the processes, methods,
and tools for assessing the future environment.
All three activities can be thought of as part of a
knowledge management strategy that organizes

social capital and technological artifacts in a
way that organizational learning is augmented
through increasing absorptive capacity and reflex-
ive learning capability. Clearly, such a strategy
lies on the personalization side of the person-
alization-codification spectrum of knowledge
management strategic paradigms (Hansen et al.,
1999; Scheepers, Venkitachalam & Gibbs, 2004).
Below, in connection with the aforementioned
interventions, we discuss the concepts of bound-
ary spanners and boundary objects, collaborative
decision-making, and scenario planning as the
basic constituent parts of a consistent knowledge
management strategy that enables strategic flex-
ibility inmodular organizations. However, before
doing this, we discuss in more detail the notion of
knowledge (management) strategy and itsrelation
to organizational learning.

In the discussion so far, based on concepts of
cognitive theory, we have argued that organiza-
tional learning is a capability that is crucial for
augmenting the strategic flexibility of modular
organizations. In fact, if organizational learning
asadynamic capability equivalent to double loop
learning (Teece, Pisano & Schuen, 1997) exists
in sufficient amount, the modular organization
is capable of identifying value, and planning and
executing different strategies in precise timings.
Operationally, however, learning is a recombi-
nation/reconstruction process that takes some
inputs, uses existing knowledge, and produces
some outputs. The input of the learning process
isinformationand knowledge inraw or in process
form, and its output is again knowledge which may
be codified, stored, and transmitted in paper, elec-
tronic, and other explicit forms, or alternatively,
may be in tacit form “stored” in the minds and
bodies of humanactors. This output knowledge is
capable of changing the range of the organization’s
possible behaviors (Huber, 1991). At the level of
the organization, the execution of this process is
facilitated by appropriate deliberate social process
(collaboration in, participation in, coordination
of work, etc.); that is, social capital facilitates
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the formation of intellectual capital (Nahapiet &
Ghosal, 1998). In other words, in an all-inclusive
conceptualization, “organizational learning is
the way firms build, supplement and organize
knowledge and routines around their activities
and within their cultures and adapt and develop
organizational efficiency by improving the use of
broad skills of their workforces” (Dodgson, 1993,
p. 377). Essentially, such a conceptualization of
learningiscloserto organizational knowledge cre-
ationthanto simple adaptation. Hence, its process
can become more efficient by eitherincreasing the
learning capability per se, or by improving the
way information and knowledge issupplied to the
process (thus requiring less capability to produce
the same results), or both. The organization of
the input (and output) knowledge of the learning
process, which also directly influences the level
of learning capability, is the object of knowledge
managementdefined holistically as “the deliberate
design of processes, tools, structures, etc. with
the intent to increase, renew, share or improve
the use of knowledge represented in any of the
three elements (structural, human and social) of
intellectual capital” (Seemann, De Long, Stucky
& Guthrie, 2000, p. 82). In fact, it is the “social
capital” embedded inindividual relationships that
under certain conditions can lead to significant
increases in the knowledge base of “intellectual
capital” of the organization (Nahapiet & Ghosal,
1998).

Hence, returning to our particular case, a
knowledge management strategy that aims at
the efficient and effective creation of knowledge
from different organizational modules, as well
as on augmenting learning capacity, should be
primarily aiming at the development of social
capital rather than on the installation of technol-
ogy systems for the storage and distribution of
codified knowledge. The objective of strategic
flexibility, as the capability to survive in turbulent
environments by shifting strategies, suggests a
personalization rather than a codification knowl-
edge management metastrategy (if we assume that
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the individual competitive strategies chosen have
their own attributes leaning towards personaliza-
tion or codification, accordingly) (Hansen et al.,
1999; Scheepers et al., 2004), paying particular
attentionto identifying learning gaps, rather than
knowledge ones (Zack, 2002). Nevertheless, this
does not mean that there is no role for information
and communication technology in this strategic
choice. There is a wide range of technologies that
can be used for communicating knowledge, for
using existing knowledge, and for facilitating
the building of relations among managers and
other organizational actors (Andreu & Ciborra,
1996). Some of these technologies are mentioned
in the following section in the framework of
more systemic approaches of creating and using
organizational knowledge.

CORE CONSTITUENT ELEMENTS
OF A LEARNING-SUPPORTING
KNOWLEDGE MANAGEMENT
STRATEGY

The discussion so far suggests that a knowledge
management strategy for the exploitation of
organizational modularity to achieve strategic
flexibility should be principally aiming at widen-
ing the mental models of the strategists through
richknowledge and information exchange among
the modules. With the aid of the system dynam-
ics simulations, three knowledge management
practices were identified, which, with their as-
sociated processes and toolsets, are presented in
more detail below.

Boundary Spanners and Boundary
Objects

In modular organizations, more than in any other
organizational form, thereisan inherentdynamic
tendency to localize and embed knowledge and
learning practices within the boundaries of indi-
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vidual modules. Interfacing with other modulesis
by means of predefined, standardized interfaces.
Clearly, thislogic increases mental model central-
ity and fragments knowledge and knowing, and
their creative interplay in strategic and operational
processes (Amin & Cohendet, 2004). The resultis
an apparent loss of communication and reduced
cooperation among modules, functions, and so
forth, as language and meaning are syntactically,
semantically, or pragmatically bound (Bourdieu,
1977; Carlile, 2002). The so-called pragmatic
boundaries are the most intense and the related
cross-boundary challenge is not just to facilitate
communication, but principally to resolve the
negative consequences of the attitudes of the
individuals from each module against altering
their own knowledge, as well as to leverage their
capabilities of influencing or transforming the
knowledge used by other modules/functions,
that is, increasing mental model complexity and,
consequently, learning capacity. Boundaries are
not only important when the organization uses
(static) knowledge in decision-making, but also
whenitdevelops knowing (learning) through deci-
sion-making (Amin & Cohendet, 2004; De Geus,
1997). In other words, knowledge boundaries
limit not only the strategy development and de-
ployment processes in response to environmental
signals when changes at the interior, exterior, and
architectural level of modules need to take place,
but also the planning for the future one, when
strategic flexibility is explored. Two inter-related
concepts have been developed for overcoming the
problems of knowledge boundaries and facilitat-
ing distributed coordination: boundary spanners
and boundary objects.

Boundary spannersare organization members
assigned the specific role to facilitate the col-
laboration of different organizations, or different
organization modules. They coordinate activities
across and on the edge of boundaries where they
cross or overlap. They are representatives of the
organization/module they formally belong to,
facilitate information sharing back and forth

across the organizational boundaries, and help
match needs and resources. Scanning, fluidity,
and imaginativeness are associated with the roles
of boundary spanners. The more sensitive bound-
ary spanners are to significant information in the
environment, the more active they are in their
roles (Dollinger, 1984). Boundary spanners must
be ableto perceive and adjust to different settings.
Whenthey understand the different organizational
languages and cultures, they are able to navigate
and cross organizational boundaries as they work
with others to address a problem domain.

The huge burden that the role of boundary
spanner carries and the complex requirements
that it imposes makes it very difficult to act as
the “systemic glue” of module-specific knowledge
and social processes. Boundary spanners can be
complemented by boundary objects which are
artifacts used to create shared context among
different parties in cross-module activities (Star,
1989). Carlile (2002) adapted Star’s boundary
object classification scheme (repositories, platonic
objects, terrains with coincident boundaries, and
forms and labels) by essentially merging the last
two to form a classification consisting of three
classes: repositories; standardized forms and
methods; and objects, models, and maps. This
last category is the only one that directly supports
the transformation of knowledge, in addition
to representation and learning, and therefore is
suitable for overcoming pragmatic knowledge
boundaries.

The category of objects, models, and maps
contains representations that can be observed
and then used across different modules and/or
functions. They can be module-specific empha-
sizing the idiosyncrasiesand differences between
modules, or boundary-specific concentrating on
the relations and dependencies that exist between
the modules. Boundary objects, such as process
maps, strategy maps, process or system dynam-
ics simulation models, as well as computer-based
learning environments can trigger and support
learning-by-adaptation processes (De Geus,
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1997), eliminating, probably with the help of a
boundary spanner, pragmatic knowledge bound-
aries. Fromadifferent perspective, they constitute
“transitional objects” (Papert, 1980) for aligning,
in the short term, and enlarging in the long term,
mental models of individuals in different mod-
ules, thus increasing the organization’s strategic
flexibility.

Collaboration-Supporting Methods
and Systems

Collaboration-supporting methods and systems,
when used at a cross-functional level, can be
considered a particular class of boundary objects
that promote diverse participation and facilitate
the activation of the micro-instantiation of the
organizational knowledge cycle over particular
cross-module issues and problems (Adamides
& Karacapilidis, 2005). More specifically, these
methods and artifacts structure the problem-solv-
ing process and the related dialoguing, and by the
collaborative development and manipulation of
structured models and the embedding of dialectic
logic in the form of argumentation schemes in the
collaboration processes (dialectic logic facilitates
synthesis of perceptions), increase the organiza-
tion’s problem-solving and planning efficiency
and effectiveness. Information and communica-
tion technologies (ICTs) are used to support the
knowledge flows among the relevant actors and
artifacts, in a way that enhances the creation of
new knowledge (the process of knowing). These
are the main tasks of a class of computer-based
knowledge management systems (CKMS), which
can be defined as systems intended at providing
a corporate memory, that is, an explicit, disem-
bodied persistent representation of the knowledge
and information in an organization (a sort of
knowledge base) and mechanisms that improve
the sharing and dissemination of knowledge by
facilitating interaction and collaboration (Taylor,
2004). Moreover, the provision of an associ-
ated ICT infrastructure that supports virtuality
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(dispersed groups, asynchronous collaboration)
attracts wider membership and hence increases
the diversity and richness of knowledge, promotes
active participation, and further increasesthe pro-
ductivity of strategic issue resolution (Adamides
& Karacapilidis, 2005).

The methods and systems developed over the
last two decades for supporting collaboration in-
clude participative systems methodologies (such
as soft systems methodology (SSM), Strategic
options development and analysis (SODA), etc.),
methodologies that rely on simulation modeling,
methodologies that use collaborative information
technology, and information systems supporting
collaborationand argumentation (for areview, see
Adamides & Karacapilidis, 2005, 2006).

Participative Scenario Planning

Scenario planning is the most frequently used
tool of the “processualistic”, or learning, school
of strategic management. This school sits between
the rational/analytic and the emerging strategy
schools, and aims at overcoming the drawbacks
and limitations of forecasting by providing a
structured method to speculate about many pos-
sible futures (Schoemaker, 1995; Van der Heijden,
1996). As a consequence, the value of scenario
planning does not stem from its outcomes, but
rather from the process of scenario construction,
which through the dynamic interaction between
the organization and the environment stimulates
learning by considering possible and “impossible”
future events and their consequences (De Geus,
1988). Written scenarios, frequently complement-
ed by computer simulations, are used to explore
the concurrent impact of various uncertainties
by changing multiple variables at a time and by
speculating on their outcomes. In this way, the
process of scenario construction stimulates and
facilitates the sharing and recombination of per-
sonal knowledge to build a holistic understanding
of the internal and external environment of the
organization. Scenario planning makes explicit
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the implicit assumptions of individuals about
the future—which are the results of their mental
models expressed at the level of organization as
learning capacity—stimulating strategic think-
ing and communication and hence improving the
organization’s flexibility of response to environ-
mental uncertainty by closing the gap between the
perceived requirements for strategic flexibility and
the actual ones. In this way, the use of scenario
planning reflects the proactive orientation of the
organization (Codet, 2000), by discovering and
comparing firm specific capabilities with future
requirements.

Frequently, scenario planning is part of corpo-
rate-wide strategies for managing organizational
knowledge and learning, and is executed at dif-
ferent levels within the organizational structure.
Common areas of application include technology
foresight, internationalization strategy, invest-
ment perspectives assessment, and so forth.
In addition, scenario planning constitutes one
of the most popular and effective exercises for
knowledge creation and learning in knowledge
management initiatives such as communities of
practice (Wenger, 1998). Managers from differ-
ent departments/modules participate in a typical
scenario construction process, which is usually
comprised of 10 distinct stages (Schoemaker,
1995): definition of the scope of scenario (prod-
ucts, markets, time frames, etc.); identification
of major stakeholders; identification of the basic
macro-environment trends; identification of key
uncertainties; construction of initial scenario
themes; checking for consistency and plausibil-
ity; development of learning scenarios (tools for
research and study); identification of research
needs; development of quantitative models; and
development of decision scenarios. The scenario
planning method has been developed and used
extensively at Shell (De Geus, 1998). However,
currently, a large number of public and private
organizations use scenario in connection with
advanced information systems (corporate data
and knowledge bases, economic intelligence

databases, GIS, technology databases, numerical
projectionstools, etc.) for mentally visiting the fu-
turein order to build the required flexibility in their
tangible and intangible strategic resources.

CONCLUSION

In this chapter we have addressed the question
of whether a modular organizational structure
cultivates long-term proactive strategic flexibility.
We examined this question from the perspec-
tives of the cognitive and learning schools of
strategic management using a system dynamics
model to explore and demonstrate long-term
dynamic effects. Our analysis and our model
suggest that modular organizations do not neces-
sarily encourage holistic organizational learning
processes that promote strategic flexibility through
knowledge codification and standardization of
module interfaces. On the contrary, a consistent
organizational-learning supporting personaliza-
tion-oriented knowledge management strategy
that encourages the creation of new knowledge
throughricher exchangesisthe enabler of strategic
flexibility in modular organizations. Towards this
end, we have discussed three of its core elements:
boundary spanners and boundary objects, col-
laboration-supporting systems, and participative
scenario planning, as practicesand systems, which
underacommon umbrellacan contribute towards
achieving real strategic flexibility in modular
organizations.

FUTURE RESEARCH DIRECTIONS

Thetriangular relationship between organization-
almodularity, strategic flexibility, and knowledge
management is a recurrent research theme over
the last 10 years of turbulent competitive envi-
ronments, flat and loose modular organizations,
and highly “knowledge-based” firms. However,
empirical research on this relation that provides
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concrete results and management guidelines is
still very marginal, confined to a small number
of case studies. The reason is probably the fluidity
in the meaning of the terms involved. It is not yet
commonly accepted what is exactly a modular
organization, whatwe mean precisely by strategic
flexibility, and which facet of “knowledge manage-
ment” is the most appropriate and most related
to the discussion of modularity and strategic
flexibility. Nevertheless, empirical research will
justify (or refute) theoretical results, and results
of other more explorative methodologies, as the
one used in this chapter, in addition to bringing
forward new areas of investigation.

Independent of methodology, research needs
to be conducted with respect to an area that has
been identified since the early days of modular-
ity and knowledge management (Grant, 2003). It
concerns the definition and the development of the
interfaces of organizational modules. Researchon
thisareamightbe pursued at many different levels.
Indicative areas, at different levels, include the
standardized specification of process interfaces
and the investigation of the role of information
and communication technologies (databases,
knowledge bases, data mining, case-based rea-
soning, human computer interaction (HCI), data
representation standards, etc.).

Finally, an additional area of research, which
is particularly related to the logic of this chapter,
concerns the relation between knowledge man-
agement strategies associated with and aligned to
specific competitive strategies and the modular
organization architectural level metastrategy,
that is, the knowledge management strategy for
directly supporting strategic flexibility. As it was
discussed in the main body of the chapter, this is
apersonalization-oriented strategy that cultivates
specific cultures and attitudes. But, what happens
if the chosen competitive strategy, at a particular
time period, is at the opposite end (a codification-
oriented strategy heavily supported by ICT)? And,
what about changing this strategy in accordance
with a new competitive strategy? How can path
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dependence be overcome? Clearly, answering
these questions necessitates the establishment of
anew area of research concerned with knowledge
management strategic flexibility.
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Socializing a Knowledge
Strategy
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ABSTRACT

Proponents of the resource-based view of strategic management have argued for processes that align
organizational knowledge resources to business strategy. In this view, a unique competitive advantage
accrues from accelerating organizational learning and non-appropriable knowledge. An empirical ap-
proach known as socialization counters theories of both institutionalization and ““strategic alignment.”
Socialization diffuses an organization s knowledge strategy through values leadership and practice-led
process redesign. Consistent with structuration theory (interaction of agency and structure), socialization
creates enduring, flexible process structures co-constructed by leaders and participants in a domain of
practice. Socialization results in durable, accessible processes, uniquely configured to business strategy,
and more resilient than acquired process structures. Values leadership orients participants toward the
goals, meaning, and value of organizational knowledge inherent in indigenous processes. Socialized
business processes are driven by strategic intent, are non-appropriable by competitors, and are oriented
to enduring organizational values that protect process integrity. A socialization approach integrates
practice-level internal knowledge networks to support business processes and strategy, leveraging and
exchanging knowledge more effectively than authoritative (“top-down”) institutionalization.

INTRODUCTION firm, with the purpose of creating competitive

advantage based on knowledge. Recent surveys
Since Nonaka’s (1991) concept of the knowledge- and industry trends show that, after a decade of
creating company, businesses have attempted to development of knowledge management (KM) as
organize knowledge as a resource or asset of the a technology enabler for organizational learning
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and knowing, few of KM’s original propositions
have been fulfilled. Contemporary firms have
found Nonaka’s model of the knowledge-creat-
ing company untenable in practice, for reasons
ranging from cultural differences to the chang-
ing business climate. The originally envisioned
promises of information technology have failed
to harness tacit knowledge in any meaningful
way, and “knowledge sharing” applications have
largely reverted to document exchange within the
current deployments of organizational portals.
But regardless of KM technology over-reach,
the significant opportunities for competitive
advantage envisioned by knowledge strategy
have been overlooked by modern organizations.
Since the advantages of knowledge strategy
are not associated with recognized methods for
quantifying internal rates of return, consulting
practice has also bypassed this opportunity. We
find in knowledge strategy a strong theoretical
basis with few empirical applications.

Knowledge strategy was proposed by Zack
(1999) and others during the period of rapid KM
technology diffusion, and remains overlooked by
many strategy thinkers. Most research following
Zack focuses on strategies for knowledge man-
agement, and not knowledge-based strategy. This
discussion builds upon Zack’s proposition and
explicatesthe relationship of knowledge resources
and processes to competitive business strategy.
The relationship of organizational knowledge to
competitive advantage is often noted, but poorly
operationalized in research and practice. The
following discussion presents a model for stra-
tegic management based on an organization’s
knowledge, processes, and values. An empirical
approach known as socialization counters the
popular theory of “strategic alignment.” Instead,
this treatment develops a model of enabling
knowledge strategy through values leadership
and practice-level socialization.

Recent research revises Nonaka’s and Zack’s
models and suggests strategic applications of the
basic theories behind knowledge management.
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This body of work draws together theory and
observation in applications to business strategy.
Penrose’s (1959) theory of strategic growth under-
pinsthe notionthat superior knowledge resources
enhance the firm’s competitive position. A well-
established line of thinking and research extends
from Penrose through Nelson and Winter’s (1982)
evolutionary economicstheoryto currentstrategy
research (Grant, 1996; Venkatraman & Tanriverdi,
2005; Zack, 1999). This school of thought views
the firm as a collection of dynamic capabilities
thatcreate and integrate knowledge asanecessary
resource for competition. A major goal of business
strategy drawing from this internal perspective
isto develop dynamic capabilities that effectively
respond to changing, external market trends and
competitive conditions.

While management research has explicated a
meaningful association between strategic growth
theory and knowledge practices, a daunting gulf
of execution is found in management practices.
Theoretically sound research does not necessarily
inspire leadership action. The linkages between
knowledge strategy and organizational leadership
arerarely described empirically, with some notable
exceptions (Winter, 1987). While Nonaka’s (1991)
research presents extraordinary observations
from Japanese business culture, there are cultural
determinations and organizational barriers in the
application of such models in different business
climates and organizational cultures.

Rescuing Strategy from Knowledge
Management

Knowledge management (KM) developed within
industry from the converging trends of manage-
ment theories of organizational knowledge and
the rapid diffusion of cost-effective information
technology (IT). The influential convergence
of technology overshadowed the management
theories, whichremainunder-appreciated in firms
that deployed KM, expecting to build knowl-
edge-creating organizations. We find almost no
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current research or even case studies reporting
the effectiveness of organizational knowledge
strategies sans IT. Yet research from a sociology
of knowledge perspective shows the static mod-
els of knowledge adopted by most technology
frameworks are inadequate at best (Orlikowski,
2002), and may be ill-conceived for the purposes
of dynamic organizations.

Failed knowledge management initiatives are
common, if not legendary. Obviously failures are
not as widely publicized by firms as “successes,”
which often are merely those projects succeeding
by fact of their completion. From the very start,
KM technology suffered difficulties with orga-
nizational adoption and business purpose. Chae
and Bloodgood (2006) report a meta-analysis of
KM-related initiatives (including IT and organi-
zational change initiatives), finding more reports
of KM failuresthan success. Also citing Malhotra
(2004) and Mertins, Heisig, and Vorbeck (2001),
they report a study across more than 1,200 Eu-
ropean firms that fewer than 10% were satisfied
with their KM initiatives.

Some critics in information science consider
the appropriated concept of knowledge in KM
as a meaningless glorification of “information.”
Wilson (2002) exhausts the published literature
in a critical meta-analysis deconstructing the
value and meaning of “knowledge” as found in
peer-reviewed KM articles. He finds no relation-
ship between Polanyi’s (1967) concept of tacit
knowing and the framing of knowledge across the
business and information systems literatures. If
Wilson is at least partially correct in his analysis,
the emphasis on knowledge as a stock/resource
may be misleading and widely misinterpreted.
He places blame on its highly-visible adoption
by management consultancies and the original
Nonaka research itself (for misconstruing Po-
lanyi). However, Wilson and other critics also
miss the context within which Nonaka’s work
is presented. While Nonaka correctly cites and
interprets Polanyi’stacit knowing, the knowledge-
creation cycle has been lifted from context and

widely used as a general purpose model of orga-
nizational knowledge management. Knowledge
creation is not a general process applicable to all
organizational functions.

Simple explanations readily appear for the
“failure” of KM to take hold. Our management
theories of knowledge may be wrong, from Nonaka
(1991) to Chae and Bloodgood (2006), untenable
and untested. The focus on KM technology may
misdirect valuable organizational attention, pre-
venting organizations from implementing valu-
able knowledge management theory. Or, organi-
zations generally lack the thoughtful leadership
necessary to deploy organizationally-centered
knowledge management, a critique that emerges
between the lines in Nonaka’s own explanations
of the cross-cultural differences between KM as
found in Japan and the U.S.

Knowledge management as technology can-
not resolve or address the paradox of knowledge
strategy. In the concept of knowledge strategy,
managers recognize the competitive advantage
of organizational knowing and learning, guided
by strategic goals and constituted in effective
internal processes. The paradox emerges when
executives envision the strategic value of develop-
ing knowledge as a resource of the firm, but have
no control, accounting, or valuation of knowledge
asan actual asset. The top-down vantage point of
(traditional) strategy is unable to generate knowl-
edge exchange within an organization, unlike the
control of other assets. Simply put, knowledge
does not function as a strategic asset (Venkatra-
man & Tanriverdi, 2005); it cannot be sold or
exchanged like a building or plant. Strategically,
firms following this model may operate from an
unworkable theory.

Another explanation accounts for these and
also suggests a resolution. The development of
“strategic knowing,” or knowledge contributing
to organizational competitiveness, is not a mat-
ter of cultivating and cataloguing knowledge
assets. It is based on the dynamic capabilities
orientation (Grant, 1996; Teece, Pisano & Schuen,
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1997), rather than the stock assets view inherent
in knowledge management. Strategic knowing
is a process of organizational socialization that
occurs over time, under the guidance of values-
oriented leadership. (While this is not Nonaka’s
“socialization” as the function of transferring
tacit-to-tacit knowledge, it is consistent with the
notion of organizational knowledge exchange
within processes.)

Reframing the Strategic Context of
Knowledge

The argument for organizational investment in
knowledge management is based on business
strategic need, competitiveness based on innova-
tion or market growth. But the essential promises
of knowledge management have not been widely
fulfilled since the widespread emergence of Non-
aka’s formative definitions. Management theory
appropriated knowledge management as a way to
implement Nonaka’s theory, but only to invest in
popular technological panaceas that eventually
disappointed. IT deployments, KM among them,
can delay the difficult changes necessary to ac-
complish organizational knowledge integration
as people focus on the new functions routinized
by information systems.

Recentresearch (King & Zeithaml, 2003) finds
the value and leverage of knowledge resources
highly variable by industry and organization,
and a generic set of knowledge resources will
notbe competitive across industries. Competitive
specific knowledge, non-appropriable processes
and capabilities, are notamenable to development
using a common method across firms. Therefore,
deployment of similar technological (IT) enablers
across firms also results in no competitive ad-
vantage to any one firm solely due to the change.
Venkatraman and Tanriverdi (2005) note that
while IT investments have been showntoimprove
intrafirm performance, IT fails to satisfy the com-
petitive requirements of “rareness, inimitability,
nonsubstitutability.” It nearly goes without saying
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thatthe best possible outcome with evenadvanced
technology would be a more advanced, but still
commonly available, baseline of technological
infrastructure. Improving productivity does not
necessarily improve competitive position and at
best supports operational effectiveness and to
some extent growth. They argue that knowledge
resources may notbe accessible using quantitative
“content-free” approaches such as research and
development (R&D) expenditures, patent data,
or research surveys that presuppose managers’
assumptions about organizational knowledge.

We should therefore concede that technology-
based knowledge management made promises
that were impossible to fulfill, whether due to
technology or inappropriate models of knowledge.
But the inability to develop a strategic approach
to leveraging a firm’s knowledge may have more
to do with its priorities, routinized processes,
and organizational values. In most firms, except
the start-up and small, a vast organizational gap
stretches between strategic management and
knowledge-based practices. The applications of
“knowledge” are very different between these
organizational domains. In strategic practice,
the fundamental definitions and understanding
of knowledge, whether possessed by individuals
or organization, relate to knowledge as owned by
the firm as a competitive resource. At the level of
practice, knowledge remains deeply embedded
inindividual expertise, localized communities of
practice, and unique work processes developed
in the course of everyday problem solving. How
do we resolve these two differently-scaled orga-
nizational knowledge resources?

Observations of product development organi-
zations characterized by continuous knowledge
work reveal knowledge functions as an activity,
not as an asset or collection of identifiable re-
sources. Even the commonly-held notions of tacit
and explicit knowledge betray this objectifica-
tion of knowledge. As Orlikowski (2002) points
out, Polanyi’s (1967) original conception of tacit
knowing was based in the performance of prac-
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tice, of know-how, not know-what, as she claims
“enacted—every day and over time—in people’s
practices” (p. 250). Choo (1998) also promotes
the notion of the “knowing organization,” based
on Weick’s (1995) organizational sense-making
and organizational learning (Argyris & Schon,
1978). Nonaka (1991, 1996) also speaks of know-
ing, but his core model of the knowledge creation
process encouraged a turn toward objectification,
which neatly corresponded to the extraordinary
diffusion of information technology within the
same decade. While this “resource view of knowl-
edge” may have led to the innovations known as
knowledge management systems, its impact on
competitive business strategy was disappointing.
In recent work and interviews, Nonaka clarifies
his stance toward the vision for management ac-
tion as Venkatraman and Tanriverdi (2005) state
in their conclusion:

The current state of clarity in this area is woefully
inadequate if this is to emerge as an important
anchor for new perspectives of strategic manage-
ment. Time is right for making importantstridesin
this area so that we can better understand drivers
of organizational success that go beyond tangible
assets. (2005, p. 59)

Itis no wonder that the promise of “competing
on knowledge” has proven confusing in practice.
From a strategy perspective (rather than knowl-
edge practices), it appears there are no objects
called knowledge to manage, no levers to move
“knowledge” in this way. However, adapting to the
distinctions developed in the concept of “know-
ing” rather thanknowledge fundamentally revises
the strategic notion of “competing on knowledge.”
These are not subtle differences, but instead sig-
nificant variations that should update our mental
models about knowledge management, knowledge
strategy, and even “knowledge work.”

STRATEGY AND ORGANIZATIONAL
KNOWLEDGE RESOURCES

Knowledge strategy isanapplication ofaresource-
based, internal strategy directed toward improving
competitive performance, as opposed to a school
or theory of strategic thought (Mintzberg, 1990,
1994). Essentially this means “competing on
knowledge,” as opposed to competing by position,
growth, customer intimacy, or other relationships
tothe market thatimprove or maintain competitive
leverage. Knowledge strategy has often been re-
ducedtoinnovation strategy, under the assumption
that innovation is the most knowledge-intensive
process in most firms. Some accounts of knowl-
edge strategy develop “strategies of managing
knowledge” (Tierney, 1999) which, as explained,
result in IT deployment for “knowledge sharing”
as document management, and coordinating and
cataloguing intellectual property. My account of
knowledge strategy is based on the Zack (1999)
definition of coordinating intangible resources
(referred to as knowledge) toward a planned,
sustainable competitive advantage.

But unlike most approaches to competitive
strategy, knowledge (or “knowing”) is exclusively
a resource of the firm, and does not necessarily
correspond to industry or market structures.
Knowledge, as informed capability, constitutes
the core of all competencies. To a great extent,
knowledge strategy is a model of competency
development. Organizational knowing may be
the most significant enabler of firm capabilities
and non-appropriable processes, but does any
firm compete solely on its “knowledge” as a
competitive strategy? Most published perspec-
tives of knowledge strategy affirm its enabling
relationship to business strategy.

Thenotion of distinguishing aknowledge strat-
egy from business strategy suggests an inherent
difficulty of mobilizing knowledge as a business
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resource. After all, we do not speak of human re-
sources as a competitive strategy. But knowledge
has been adopted as such, at least by innovation
strategists, if not growth and market/industry
strategists. While human and organizational
knowledge may be core competitive resources,
few firms maintain an active knowledge-based
strategy as a practice in strategic management.
This suggests one, or a mix of, the following
situations in strategic management:

. Knowledge strategy remains insufficiently
developed in theory and practice to deploy
in competitive business strategy,

. Knowledge has been fully adopted as an
internally managed resource and requires
no exclusive attention by strategy, or

. Managers largely ignore knowledge re-
sources in strategic thinking and typically
focus on competitors, industry structures,
and other externalities.

As with most applications to organizational
knowledge management, Zack’s (1999) approach
distinguishes the value of developing tacit and
explicit knowledge resources. The central con-
tribution of this approach shows in reciprocal
relationship of coordinating KM with business
strategy, and aligning and developing knowledge
resources as an organizational strategy. Orga-
nizational knowledge therefore follows a firm’s
competitive demands, as the strategic internal
complement to an externally-facing competitive
strategy.

Internally-focused approaches to business
strategy (e.g., cultural, learning, organizational)
adopt a resource-based view (RBV) of the firm
(Barney, 1986; Penrose, 1959) as a theory of
growth. Zack (1999), taking this view of “Penrose
rents,” expresses knowledge strategy as an align-
ment of an organization’s knowledge resources
to its competitive business strategy, with the aim
of leveraging internal resources in the context
of external competitive demands. Alignment is
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viewed as a strategic selection process: “How
should an organization determine which efforts
are appropriate, or which knowledge should be
managed and developed?” The development of
the knowledge strategy approach draws from
this guideline, suggesting “the most important
context for guiding knowledge management is
the firm’s strategy,” and this link, “while often
talked about, has beenwidely ignored in practice”
(Zack, 1999, p. 125).

Such a link may seem obvious to business
thinkers. But the links between business strategy
and knowledge are by no means direct. Business
strategy is a complexity management exercise,
with its focus on markets, risk, and uncertainty,
growth of market share and profit, product portfo-
lios, customer retention, alliancing, and competi-
torgrowth. Organizational knowledge represents
complex human issues and practices, such as
individual and team knowledge integration,
organizational learning, unique and embedded
routines and management processes, intellectual
property and intangible capital, and incentives
and