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Preface for the Third Edition

Three years have gone by since the second edition of this book. A number of devel-
opments could be observed over this period that have affected knowledge manage-
ment (KM) and knowledge management systems (KMS). There is much more
awareness about the importance of knowledge as strategic asset. Thus, the manage-
ment part in KM has been strengthened with more emphasis on knowledge-inten-
sive business processes, on process-oriented design of KM activities and on
targeted interventions with the help of a set of KM instruments. Supporting KM
with information and communication technologies (ICT) has survived the through
of disillusionment. KM has gained increasing attention from diverse research disci-
plines. Indicators are the number of publications, conferences, Bachelor, Master
and advanced education programs, new journals or existing journals the mission of
which has been changed to focus KM or to extend the existing focus to include
KM. After some slow-down, KM is also back on the agenda in many businesses
and organizations. Indicators are an increasing number of case studies, growing
interest in KM-oriented industry networks, a higher demand for internships, stu-
dent workers as well as part- and full-time personnel with experience in KM, as
well as more attendance on KM conferences, workshops and the like.

Skeptics thought that KM was yet another passing management fad denoting
either something that we have always been doing or something that we would (and
should) never pursue. In a global trend to cut costs, many KM programs suffered.
However, the underlying goal of substantially increasing productivity of knowl-
edge work has paved the ground for an enduring effort that does not shy away from
the uneasy questions that arise when it comes to showing the impact of KM initia-
tives and KMS on the financial results of an organization. Even though economics
of knowledge (management) theoretically are only marginally understood, many
organizations now use indicators to measure success of their KM initiatives. More
and more organizations have implemented KM and KMS in the last decade. Many
have included some knowledge-oriented aspects into their standard management
practices. From a technical perspective, some innovative developments of the mid
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to late 90s have turned into Intranet infrastructures in many knowledge-intensive
organizations. Other, more recent developments are right on their way to make a
profound impact on the way businesses and organizations handle knowledge. This
is especially true for easy-to-use content management, collaboration and network-
ing tools that have come to be called social software. Corresponding technologies
are thought to profoundly change behavior, i.e. the distribution of producers and
consumers on the Internet. Both, technologies and attitudes are often called Web
2.0. Many organizations currently attempt to profit from this trend which has
helped to move KM back on management agendas.

This all seemed to point into the direction that a new edition could find a wel-
coming audience. The book has been extended substantially to reflect some of
these developments. Again, updates primarily affect part B, concepts and theories,
whereas part C, the empirical study, was left untouched. Additions include a sec-
tion on the management of knowledge risks, a section on KM instruments and a
more profound account of knowledge elements, knowledge stances and KM ser-
vices which are considered core concepts for understanding the functioning of
KMS. The edition also contains more concrete ideas for KM initiatives, e.g., the
concept of knowledge maturity, the levers type, process and service for designing
KMS and a more in-depth treatment of semantic integration which is considered a
core challenge in many KMS implementation efforts.

What still stays the same is my hope that the book will help you, the readers, to
navigate the jungle of KMS and to understand the complex matter. The book is
intended to provide concrete hints, models and metaphors on how to go about
designing, implementing and deploying KMS. I also hope that you will enjoy the
ideas presented here and that you will be motivated to develop them further. Any
comments are most welcome to ronald.maier@uibk.ac.at!

Many people have influenced my thoughts on knowledge management (sys-
tems) during the last couple of years, both in academia and in industry, for which I
want to thank them all. Research and teaching at Martin-Luther-University of
Halle-Wittenberg, Germany, and, since February 2007, University of Innsbruck,
Austria, workshops and projects with companies as diverse as BMW, Leipzig, the
IT company GISA, Halle (Saale) or the small and medium enterprises participating
in the EU funded KnowCom project helped me to test the fitness of some of the
concepts for practice. My special thanks go to Ulrich Remus, University of Canter-
bury, Christchurch, New Zealand and Johannes Sametinger, University of Linz,
Austria, for fruitful discussions and to Florian Bayer, Thomas Hédrich, René Peinl,
Stefan Thalmann and Mathias Trogl, all Ph.D. students and current or former
research assistants at Martin-Luther-University Halle-Wittenberg, for their help
with the sections on management of knowledge risks, the example for a centralized
KMS, Open Text Livelink, the conceptualization of knowledge stances, the write-
up of lessons learned on the FlexibleOffice project, knowledge cooperations and
active documents as well as parts of semantic management which are also reflected
in a number of joint publications.

Innsbruck, April 2007



Preface for the First Edition

The term knowledge management systems (KMS) seems to be a misnomer at first
glance. On the one hand, knowledge in many definitions as used in the discipline
management information systems is either bound to people or extracted from an
expert and made available in specially designed systems, so-called knowledge-
based systems. On the other hand, management is a term that denotes the software-
supported handling, e.g., storing, administering, updating and retrieving of (busi-
ness) objects when used in connection with information and communication tech-
nology (ICT). Examples are data base management systems or document
management systems. However, strictly speaking, knowledge management sys-
tems neither contain knowledge nor do they manage it.

Even though the definition itself is subject to many misinterpretations, espe-
cially from researchers and practitioners who are not enthusiastic about the use of
information systems in general, the term has been able to draw the attention of
researchers from multiple disciplines and practitioners with diverse backgrounds
alike. The term KMS has been a strong metaphor or vision for the development of
a new breed of ICT systems. In this view, knowledge management systems create a
corporate ICT environment, a contextualized base, an infrastructure that takes into
account the complex nature of knowledge and thus supports the handling of knowl-
edge in organizations. In order to achieve this, a number of heterogeneous ICT
have to be integrated, improved, recombined and repackaged. Examples are Al
technologies, business intelligence technologies, communication systems, content
and document management systems, group support systems, Intranet technologies,
learning environments, search engines, visualization technologies and workflow
management systems. Given the complexity of these “predecessors” or “ingredi-
ents”, it seems obvious that the development of knowledge management systems is
a complex undertaking.

Within this field, the book amalgamates a considerable number of theories,
approaches, methods and tools. The results are presented in the light of strategic
issues, the organizational design, particularly roles, collectives, tasks and pro-
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cesses, the contents of KMS, technologies and systems as well as the economics of
the application of KMS. I hope that the book will help you, the readers, to under-
stand the complex matter, that you will enjoy the ideas presented here and that you
will be motivated to develop them further. Any comments and discussion are most
welcome: ronald.maier@wiwi.uni-regensburg.de!

The book presents the results of a four-year research project. During this period
I researched and taught at the University of Regensburg, Germany and the Univer-
sity of Georgia, Athens (GA, USA). I felt that it helped substantially in this effort
to participate in two different (research) cultures during that period. MIS research
in German-speaking countries differs from its Anglo-American counterpart in
some distinctive ways. In this research I tried to combine the rigorous, cumulative,
primarily quantitative Anglo-American MIS tradition with the more holistic, proto-
type-oriented, often qualitative MIS tradition in the German-speaking countries.

The research underlying this book has involved many colleagues. First of all, I
would like to thank my two academic teachers, Franz Lehner, Chair of MIS at the
University of Regensburg and Richard T. Watson, Chair for Internet Strategy at the
Terry College of Business, University of Georgia (UGA, Athens, GA, USA). Franz
created the freedom and the environment at the University of Regensburg neces-
sary for this work, inspired me with his way of thinking about organizational mem-
ory and supported this work in many ways. Rick not only helped me to understand
the Anglo-American way of research and teaching, intensively discussed my ideas,
the methods and procedures I used and served as a referee on my habilitation the-
sis. He also created the opportunity for me to fully participate in the MIS depart-
ment at the Terry College of Business as a Visiting Professor which gave me the
chance to work with the excellent scholars that taught there in 1998/1999. I would
like to especially thank Bob Bostrom, Chair of Business at UGA, Alan R. Dennis,
now Chair of Internet Systems at Kelley School of Business, Indiana University
(Bloomington, IN, USA), Dale Goodhue, Professor of MIS at UGA, Antonie Stam,
now Professor of Information Systems at the College of Business, University of
Missouri-Columbia and Hugh Watson, Chair of Business Administration at UGA
for their kind support. I also thank Johannes Sametinger, Professor of MIS at the
University of Linz, Austria, for proofreading the manuscript.

My special thanks go to the members of the knowledge management team at the
MIS department of the University of Regensburg. Many ideas were created in the
countless debates, discussions and workshops that we organized! I would like to
especially thank Oliver Klosa, Ulrich Remus and Wolfgang Rockelein for their
support and companionship. Our strong commitment to free knowledge sharing
paid off! Furthermore, I would like to thank the members of the MIS group who
motivated me in difficult times and sometimes just smiled at my frantic sessions in
front of the computer: Volker Berg, Stefan Berger, Klaus Bredl, Ulrich Nikolaus,
Holger Nosekabel and Klaus Schifer. Last, but not least, my parents, Helga and
Kurt Maier, and my girlfriend, Alexandra Reisinger, always stood by my side when
the barriers seemed infinitely high. Many thanks to you all!

Regensburg, February 2002
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emrra  Introduction

1 Motivation

The transformation of organizations into knowledge-intensive and knowledge-
aware organizations takes place at an ever-increasing pace. Knowledge as the key
resource, not labor, raw material or capital, changes production functions in organi-
zations significantly. Knowledge represents the key concept to explain the increas-
ing velocity of the transformation of social life in general and the way businesses
and social institutions work in particular (Drucker 1994). Estimates at leading
research organizations suggest that up to 60% of the gross national product in the
United States is based on information as opposed to physical goods and services
(Delphi 1997, 10). In the last decade, this percentage is likely to have further
increased which is reflected by a large number of studies that report similar or
higher values. The big share is not surprising as it is estimated that the knowledge-
intensive construction and development process of new products and services
potentially determines 80 to 90% of the resulting production costs (Scherrer 1999,
131).

There is also a trend towards more complex problem-solving services where the
majority of employees are well-educated and creative, self-motivated people.
Employees’ roles and their relationships to organizations are changed dramatically
as information or knowledge workers replace industrial workers as the largest
group of the work force. Consequently, businesses should no longer be seen from
an industrial, but from a knowledge perspective (Sveiby 1997, 26ff). This is
reflected by a share of 60% of US organizations which think that between 60% and
100% of their employees are so-called knowledge workers (Delphi 1997, 10) and
by the fact that in 2002, about 75% of workers were employed in the service sector
in the United States (U.S. Department of Labor 2003) or about 65% in Germany
respectively (Federal Republic of Germany, Common Statistics Portal 2003). The
rise of knowledge work is not only visible in absolute numbers. Between 1990 and
2000, most jobs in the U.S. labor market have been created that can be character-
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ized as knowledge work, followed by data work, whereas the number of services
and goods job positions has declined, in the latter case a continuous decline since
the 1950s (Wolff 2005). This scenario has been termed the information or knowl-
edge economy (e.g., Kim/Mauborgne 1999). The transformation of society into a
knowledge society has changed valuation of knowledge work dramatically. In the
beginning of the twenty-first century, it is no longer natural resources (especially
oil) that creates money, but knowledge. Today, for the first time in history, the
world’s wealthiest person, Bill Gates, is a knowledge worker (Thurow 1997, 96).
Knowledge work! can be characterized by a high degree of variety and exceptions
and requires a high level of skill and expertise. Knowledge work requires that
knowledge is continuously revised, and considered permanently improvable, not as
truth, but as a resource’. Knowledge workers gain more and more influence in
organizations because businesses focus knowledge and their holders as key com-
petitive factors. Knowledge workers are increasingly supported by advanced infor-
mation and communication technology (ICT) systems. This is reflected by an
increase in the amount of information technology (IT) capital invested per white-
collar worker from around US$4,000 in 1980 to US$9,000 in 1990 for the services
industry (Quinn 1992, 421). Already in 1998, 20% of Fortune 500 organizations
claimed to have established the role of a Chief Knowledge Officer (CKO) in their
organization and 42% of these organizations said they would establish such a posi-
tion within the next three years (see Bontis 2001, 30).

Businesses therefore are transformed into knowledge-based businesses (Davis/
Botkin 1994). Organizations move from Max Weber’s bureaucratic organization
towards the ideal of a knowledge organization that can be viewed as an intelligent,
complex, adaptive system consisting of networked individual, intelligent agents,
the knowledge workers, that together are capable of quickly combining knowledge
from anywhere within or beyond the organization to solve problems and thus cre-
ate superior business value as well as to flexibly adapt to environmental changes3 .
Professional services companies, pharmaceutical or bio-technology firms and soft-
ware and system houses are typical examples of highly knowledge-intensive orga-
nizations (Jordan/Jones 1997, 392) as they depend heavily on the expertise of their
(individual) employees and the networks between them to create value for their
customers. Knowledge-intensive organizations are characterized by a high propor-
tion of highly qualified staff (Blackler 1995, 1022).

The increasing specialization means that knowledge workers have to work
together in various kinds of groups and teams which differ in their social structure
and interactions. An organization provides the frame to bring together people hold-
ing specialized knowledge to be jointly applied to accomplish a task (Drucker
1994). This gives rise to organizational competency or, in other words, complex

—_

See section 4.1.3 - “From traditional work to knowledge work™ on page 46.

2. See Willke 1998, 21; for a detailed discussion of the concept of knowledge work see
section 4.1.3 - “From traditional work to knowledge work” on page 46.

3. Bennet/Bennet 2003, 15ff, Bennet/Bennet 2003a, 625ff.
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knowledge shared in intra- and inter-organizational networks of knowledge work-
ers. The organizational advantage then is that it offers an environment for joint
knowledge creation and application and “gives rise to types of knowledge not sup-
ported in a marketplace of individuals linked only by market relations” (Brown/
Duguid 1998, 94f). Virtual teams, expert networks, best practice groups and com-
munities complement traditional organizational forms such as work groups and
project teams and aid collaboration between knowledge workers within and
increasingly across organizations.

Success of an organization is more and more dependent on its capability to cre-
ate an effective environment for knowledge creation and application and on the
knowledge and talent it can recruit, develop and retain in order to provide value
innovation rather than traditional factors of production (Kim/Mauborgne 1999,
41). In management terms, success is determined by a firm’s managerial capabili-
ties rather than comparative advantages based on production factors*. Conse-
quently, organizations need concepts and instruments that help them to provide
such an environment, to hone their managerial capabilities concerning knowledge
and, more generally, to improve the way the organization handles knowledge.
Knowledge management (KM) promises these concepts and instruments. There-
fore, KM has recently received a lot of attention. The main driving forces behind
these developments are:

Co-evolution of society, organization, products, services, work and workers:
Society, organizations, products and services, work and workers are transformed
into the knowledge society, intelligent organizations, intelligent products and ser-
vices as well as knowledge work and knowledge workers (Willke 1998, 19ff). The
transformation of work and workers into knowledge work and knowledge workers
is at the core of a larger shift at the organizational and at the societal level. Intelli-
gent organizations have to provide a context supportive of knowledge workers and
their needs in that they excel in the (constantly changing!) combination of individ-
ual expertise into organizational core competencies. On the societal level which
provides both, the infrastructure (e.g., communication networks) and the supra-
structure (e.g., the regulatory environment) for organizations, there is a strong
move towards a general scientification of work and organizations (Wingens 1998).
This is not only true for traditional professional work (e.g., medical doctors, law-
yers, scientists), but also for all kinds of sectors and areas which were not consid-
ered knowledge-intensive before (Willke 1998, 2f). Generally, there is more and
more knowledge required for individuals in order to (actively) participate in the
knowledge society.

Globalization of businesses: Complex alterations of organizational structures and
the blurring of organizational boundaries are the results of organizational activities
in the globalizing economy. Examples are mergers, acquisitions5 , the development

4. Hax (1989, 77) made this latter argument with the background of a US economy then
considered weaker than the Japanese economy.
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of international markets, global sourcing and the organizational expansion into
countries with lower wages. Globalization transforms businesses into international
or even global ones (e.g., Pawlowsky 1998a, 10f, also Hax 1989, 75). In this setting
many benefits, e.g., from synergies or economies-of-scale, can only be realized if
knowledge can easily be transferred from one part of the organization or the world
into another part.

Fragmentation of knowledge: The latter argument also points to an increasing
fragmentation of knowledge. Knowledge is spread over numerous experts, among
organizational units, across organizations and does not stop at national borders.
Researchers have to cooperate worldwide in order to stay competitive, especially in
dynamic fields such as bio-technology, computer science or telecommunications.
For an organization, this development means that it has to foster networks of
experts across organizational units and even crossing the organizational boundaries
in order to guarantee a free flow of knowledge that is necessary to keep their
experts up to date. Also, complementary knowledge needed might not be available
within the organization. This knowledge can be acquired for example by mergers
and acquisitions, strategic alliances or joint ventures with organizations holding
complementary knowledge on the organizational level. Other alternatives are the
recruitment of experts, consulting, founding cross-organizational (virtual) teams,
task forces or networks on the team and the individual level.

Need for speed and cycle-time reduction: This development affects virtually
every organizational activity and requires an efficient handling of knowledge. It is
necessary to increase the speed at which the organization’s environment is scanned
for opportunities and threats and to increase the speed at which knowledge flows
into an organization and at which knowledge is created and distributed to those
organizational members who need it.

Need for organizational growth: Growth can be seen as an important part of the
organizations’ need to survive. Growth requires a stronger emphasis on innovation
and the development of new markets as traditional markets are restricted and do
not grow at the pace deemed necessary.

Complex organizational interlacing: Meanwhile, organizations build strategic
alliances, both along the value chain—vertically—and also horizontally. These
cooperations can also be found between organizations which are competitors in
substantial parts of their markets and are most prominently found in the IT and
telecommunications industry. This form of alliances between competing organiza-
tions is also called co-opetition, a term that draws together cooperation and compe-
tition (e.g., Dowling/Lechner 1998). Many of these alliances are built because two

5. According to a statistic produced by Mergerstat the number of mergers and acquisitions
worldwide soared from less than 2,500 involving less than US$100 million in value in
1990 to approximately 9,000 in 1999 involving approximately US$1,5 billion in value
(Spéth 2000, 10).
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organizations hold complementary competencies that can be aligned so that inter-
esting product or service innovations are realized. These developments also
increase the market demand for interoperability between organizations which pro-
vides organizational and technological challenges6.

Increasing pace of organizational redesign and increasing employee mobility:

The disruptive nature of work relationships with an increasing number of mobile
workers fails to provide a stable, highly interactive, co-located, face-to-face work
environment’. Such an environment is needed for employees in order to develop
trust and identity. It supports the easy sharing of knowledge (Holtshouse 1998,
278). This requires measures that aid a quicker development of networks and an
improved locating of knowledge providers, experts or simply employees interested
in or working on the same topics. These help to build up trust and social (partly vir-
tual) identities that transcend the memberships in one particular project team or
work group. Moreover, stable social environments can be created with the help of
collectives, also called communities®, which endure the constant shift of people
between different organizational units.

Business process reengineering and lean management: These management ini-
tiatives have resulted in considerable losses of organizational knowledge and net-
works which have to be substituted. Additionally, the establishment of profit cen-
ters and “internal markets” within organizations leads to organizational units com-
peting with each other for scarce resources and consequently hinders knowledge
sharing between competing units.

New information and communication technologies: Recently, ICT tools and
systems have been developed that provide sophisticated functions for publication,

6. Examples for organizational challenges are to design and implement business processes
that span organizations, to support cross-organizational (virtual) teams and work
groups, to negotiate appropriability of knowledge generated in cross-organizational
projects and to prevent that the organization’s competitive advantages are transferred to
competitors. Examples for technological challenges concerning interoperability are to
standardize interfaces between or to integrate important knowledge-related information
and communication systems, such as experience data bases, document and content
management systems, asynchronous and synchronous communication and collabora-
tion tools, to establish shared work spaces for virtual teams across organizational
boundaries or to handle access and security of ICT systems.

7. Mobile is understood in a broad sense here. It comprises mobility within and between
jobs. Within one organization, employees play multiple roles and participate in multiple
projects at the same time often requiring them to switch work environments. Addition-
ally, the duration of projects decreases and employees often take on new job assign-
ments with different co-employees. On the other hand, the duration of employment with
one employer decreases and the rate of employees moving to a new city to take on a
new job increases. Thus, on the one hand, the networks of employees in terms of the
number of people they know in many different organizations might get bigger due to
the numerous changes in environments. On the other hand, the intensity of interactions
within the networks might decrease.

8. See also section 6.1.3.3 - “Communities” on page 180.
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organization, visualization, contextualization, search, retrieval and distribution of
knowledge as well as functions supporting communication, collaboration, coopera-
tion and linking of individuals in social networks, sometimes called social soft-
ware, at comparably low cost. They are also relatively easy to use. The situation as
found in many organizations is that there is an advanced ICT infrastructure in
place. This is regularly a solution based on a set of Internet technologies (Intranet)
or based on a Groupware platform, such as Lotus Notes or Microsoft Exchange.

Many organizational units experiment locally with easy-to-use knowledge shar-
ing tools. This can be seen as an attempt to profit from the seemingly uninhibited
success of a set of technologies that has come to be termed Web 2.0 or social soft-
ware. Examples are forums, Wikis, Weblogs, “social” bookmarking, recommenda-
tion or tagging solutions. The ICT infrastructure and the manyfold tools that have
been implemented on top of it need strategy to define knowledge goals. Corre-
sponding strategic plans not only need further development of the ICT infrastruc-
ture, primarily (semantic) integration services’, but also have to be subsequently
implemented with the help of organizational instruments, roles, processes, the cre-
ation of awareness and an organizational culture supportive of reflected handling
of knowledge in order to create benefits for the organization.

The fundamental transformation of businesses and the enormous changes in
organizations due to these driving forces have also created considerable reflection
in the corresponding literature. Recent approaches that transform businesses using
a combination of organizational and ICT instruments are studied under concepts
such as Internet economy, network economy or e-conomics in the discipline Eco-
nomics, e-business, e-government, e-commerce, e-health, collaborative business,
m-commerce or u-commerce'” in the discipline Business Administration at the
(inter-) organizational level and customer or supplier relationship management,
business intelligence, e-learning, and—Iast but not least—knowledge manage-
ment'! on the intra-organizational level.

The field of knowledge management draws concepts and ideas from a variety of
fields and disciplines. Examples are organization science, particularly organiza-
tional learning and organizational memory, human resource management (HRM),
strategic management, pedagogy, psychology, sociology, artificial intelligence,
computer science and management information systems (MIS). Researchers with a
backgéound in all of these disciplines show a vivid interest in knowledge manage-
ment"“.

9. See section 7.7 - “Semantic Integration” on page 374.

10. The u in u-commerce stands for ubiquitous, universal, unique and unison (Watson
2000).

11. See also Wiig 1993, Nonaka/Takeuchi 1995, Davenport/Prusak 1998, Probst et al. 1998,
Bach/Osterle 2000, Grothe/Gentsch 2000, Hildebrand 2000, Lehner 2000, Watson
2000, Zerdick et al. 2000, Alavi/Leidner 2001, Gora/Bauer 2001 and the literature cited
in section 4.1 - “Knowledge management” on page 21.
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The ever-increasing pace of innovation in the field of ICT support for organiza-
tions has provided numerous technologies ready to be applied in organizations to
support these approaches. Examples for information and communication technolo-
gies that are related to knowledge management are!3:

o Intranet infrastructures provide basic functionality for communication—email,
teleconferencing—as well as storing, exchanging, search and retrieval of data
and documents,

e document and content management systems handle electronic documents or
Web content respectively throughout their entire life cycle,

o workflow management systems support well-structured organizational processes
and handle the execution of workflows,

e artificial intelligence technologies support for example search and retrieval, user
profiling and matching of profiles, text and Web mining,

e business intelligence tools support the analytic process which transforms frag-
mented organizational and competitive data into goal-oriented “knowledge” and
require an integrated data basis that is usually provided by a data warechouse,

e visualization tools help to organize relationships between knowledge, people
and processes,

e Groupware and collaboration software supports for example the time manage-
ment, discussions, meetings or creative workshops of work groups and teams,

o e-learning systems offer specified learning content to employees in an interac-
tive way and thus support the teaching and/or learning process.

Knowledge management systems (KMS) promise significantly enhanced func-
tionality through an integrated combination of a substantial portion of the above
mentioned information and communication tools and systems from the perspective
of knowledge management14. KMS should not be seen as a voluminous centralized
data base. They can rather be imagined as large networked collections of contextu-
alized data and documents linked to directories of people and skills and provide
intelligence to analyze these documents, links, employees’ interests and behavior
as well as advanced functions for knowledge sharing and collaboration. Goals of
using KMS are for example to generate, share and apply knowledge, to locate
experts and networks, to actively participate in networks and communities, to cre-
ate and exchange knowledge in these networks, to augment the employees’ ability
to learn and to understand relationships between knowledge, people and processes.

12. The influences of the various fields and disciplines on knowledge management are
investigated in section 4.1.1 - “From organizational learning to knowledge manage-
ment” on page 22.

13. For a detailed discussion of these ICT technologies and their impact on knowledge
management systems see also section 4.3 - “Knowledge management systems” on
page 82.

14. For a detailed analysis and a definition of KMS see also section 4.3 - “Knowledge man-
agement systems” on page 82.
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Examples show the often substantial size of KMS. Already in 2000, Ernst &
Young managed more than a million documents in more than 5,000 networked
internal Lotus Notes data bases and a large number of external sources, such as on-
line data bases provided e.g., by Reuters, the Gartner Group, Forrester or One-
Source (Ezingeard et al. 2000, 810). In 2004, Siemens had more than 85,000 users
of the company’s KMS built on the basis of Open Text Livelink, more than 1,600
communities, more than a million documents accounting for more than 1,500 GB,
more than 13,000 attributed knowledge objects and 2-5% new documents or ver-
sions per month'>.

Knowledge management systems require a systematic knowledge management
initiative in order to be used effectively and efficiently. This includes a KM strat-
egy and the development of KM goals, an appropriate organizational design
describing KM instruments to be used, roles responsible for knowledge-related
tasks and processes that use KMS, a supportive organizational culture and a corre-
sponding KMS controlling that evaluates whether the goals of using these systems
have been achieved.

This book reviews the state of theory—concepts, approaches and theories from
a variety of contributing fields and disciplines—and the state of practice—initia-
tives, projects and activities in organizations—of KMS to support knowledge man-
agement initiatives. The focus is on KMS or, more generally, on information and
communication technology for KM initiatives. In order to get a more holistic pic-
ture of how organizations deploy KMS, this focus is extended to include KM strat-
egy, organization and economics which are studied from the perspective of KMS.
In the following, the goals of this book will be discussed in detail.

15. These figures were presented during the years 2005 and 2006 at KM conferences and
workshops by Dr. Hofer-Alfeis, then Siemens AG, Corporate Technology, now Amon-
tis.
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2 Goals

The leading research question of this book therefore is: To what extent can infor-
mation and communication tools and systems support holistic knowledge manage-
ment initiatives aimed at improving an organization’s way of handling knowledge?

On the one hand, the focus has to be broad enough to cover the interesting mix-
ture of perspectives, concepts approaches, theories and results fueling KM research
and practice that are due to the cross-disciplinary, multi-faceted nature of the field.
On the other hand, it is a clear goal to rigorously study the notion of KMS in theory
and practice in order to gain insights into the implementation and deployment of
ICT technologies to support an organization’s KM initiative. The result is a com-
promise between rigor—a focussed study of KMS in theory and practice—and rel-
evance—a holistic perspective on the field of KM. Goal of this book is to investi-
gate the state of theory and practice of KMS supported KM initiatives using this
perspective. The complexity of this undertaking is reflected in the volume of the
book. There are a lot of unresolved research questions in this area. The following
ones will be addressed in this book:

Strategy: How can KM initiatives be linked to an organization’s strategy? What
knowledge management strategies can be distinguished? How can a KM strategy
be described and detailed? Which factors influence the selection of a strategy for
an organization? Which strategies are potentially successful? What are important
success factors, barriers and risks for the deployment of KMS?

Organization: What alternatives for the organizational design of KM initiatives
are there and which ones are actually implemented in organizations? What instru-
ments are there for systematic interventions into the way an organization handles
knowledge? What knowledge management tasks and processes can be distin-
guished? Which knowledge management roles can be differentiated? How can KM
initiatives support the handling of knowledge in formal work groups and teams and
informal networks and communities? Who should be responsible for what kind of
KM tasks? What impact does the application of knowledge management systems
have on organizational culture and vice versa? What models can be used to aid the
design of KM initiatives as well as the design and implementation of KMS?

Systems: How can KMS be defined and classified? What are the differences to
other types of ICT systems? What are the technological roots of KMS? What archi-
tectures for KMS can be distinguished? What kinds of KM technologies exist or
what kinds of technologies are proposed for the use in KM approaches? What ser-
vices do KMS provide? To what extent are KMS and particularly KMS services
implemented and actually used in organizations? How can these services be inte-
grated? What types of contents and media are used in KMS? How are these con-
tents related to each other? How can the quality or maturity of knowledge elements
be determined and what concepts are there to manage the process of maturing
knowledge?
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Economics: How can success of KMS and KM initiatives be measured? What
could a KMS controlling look like? How should KM initiatives be funded? What is
the state of practice concerning evaluation of success of KMS and KM initiatives?

Moreover, the relationships between these four main areas describing KMS sup-
ported KM initiatives will be studied. The general research question underlying
this investigation is: What could a KM initiative look like in which strategy, orga-
nization, contents as well as KMS match each other effectively and efficiently?

In the following, the procedure of this investigation to answer the research ques-
tions will be outlined along with the methods used. Part A will be concluded by an
overview of the structure of the book.
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3 Procedure, Methods and Overview

Due to its interdisciplinary nature, knowledge management is a field that is still far
from being consolidated!. The substantial complexity and dynamics of the field
have turned theory-based investigations into knowledge management as well as
knowledge management systems into challenging enterprises. During the last
decade, researchers, with varying backgrounds as described above, and practitio-
ners, especially in knowledge-intensive businesses such as professional services
companies, biotechnology, pharmaceutical, chemical, computer and telecommuni-
cations companies, have shown considerable interest in the field of KM. Conse-
quently, it seemed appropriate to answer the research questions of this book on the
basis of a combined theoretical and empirical investigation of KMS.

Figure A-1 shows the general research design of the research program on
knowledge management (systems) directed by the author.

phase 1 ‘ literature and web survey ‘
empirical stud
concepts and market study Knowledge Eunngemeni Y projects
theories of KM-related ICT Shudy 1999 ik

—

critical reflection and integration
phase 2 - Strategy
- Organization
- Systems
- Economics
phqse 3 state of practice scenarios
A 4
research directions projects
phase 4 - assets, types - FlexOffice
- structure - Infotop
- instruments - KnowCom
- processes, activities - KnowRisk
- services - ProcesskM

FIGURE A-1. General research design

The program was started with the research project Knowledge management sys-
tems: concepts for the use in organizations at the Department of Management

16. See section 4.1 - “Knowledge management” on page 21.
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Information Systems III, University of Regensburg, Germany that lasted from
1997 to 2001, then taken to the Department of Management Information Systems,
Martin-Luther-University Halle-Wittenberg, Germany for the years 2002-2007 and
in February 2007 moved to the University of Innsbruck, Austria!”.

The project comprises the first three phases depicted in Figure A-1. The first
phase consisted of a detailed literature and Web survey on KM and related con-
cepts. It turned out that KM has been a broad, complex and dynamic field. Various
management approaches and scientific disciplines have played a role in the devel-
opment of KM approaches. The perspective taken on the literature was that the
approaches, theories and concepts should aid the implementation and deployment
of KMS. The results of the first phase were summarized and integrated.

The second phase of the project consisted of four activities that were based on
this extensive discussion of related work and the clarification of focus. The con-
cepts and theories found in the literature were identified, analyzed and compared to
each other in order to build a sound theoretical basis for the subsequent empirical
activities.

A market study on knowledge management tools and systems was performedlg.
The study compared several KMS available on the market in the sense of platforms
that provide an integrated set of functions for KM (a KM suite) and derived a list of
KMS functions that was used in the empirical study.

The central activity was the empirical study which consisted of a questionnaire
and numerous interviews with knowledge managers of large German corporations.

The study was complemented by a number of knowledge management projects
in which the author and his colleagues participated or which were observed. The
latter was in most cases accomplished with the help of a number of graduate stu-
dents who performed KM-related activities at the author’s department, joined sev-
eral companies and reflected their KM initiatives or wrote up a series of case stud-
ies in several companies in the course of their master theses .

The manyfold results of these four activities were bundled and compared,
reflected and integrated into the four major areas of theoretical and empirical con-
sideration: strategy, organization, systems as well as economics.

These empirical and practical activities were backed by the theoretical work of
an interdisciplinary work group at the University of Regensburg. This group was
initiated and co-led by the author, consisted of MIS researchers and psychologists
who met every two weeks for a period of 15 months to discuss a set of theories and
approaches to guide the implementation and use of KMS. The author also partici-
pated in a knowledge community focused on knowledge management (AG Wis-
sensmanagement), a lively network of approximately 40 research assistants, Ph.D.
and habilitation students, from industry, research institutes and Universities. The

17. URL: http://iwi.uibk.ac.at/maier/kms/.

18. A list of knowledge management tools and systems can be found on the support Web
site for this book http://iwi.uibk.ac.at/maier/kms/.

19. See Igl 1999, Schierholz 1999, Seidel 1999, Hédrich 2000, Hassberg 2000, Jahn 2000,
Gebuhr 2001, Paur 2001, Wischle 2001.
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members of this community had different backgrounds—computer science, MIS,
pedagogy, psychology, sociology, strategy, organization science and HRM—and
met twice a year to share knowledge about knowledge management. The discus-
sions in the interdisciplinary work group and the knowledge community were par-
ticularly useful to ensure that the investigation never lost sight of the holistic nature
of the research topic in spite of the concentration on information and communica-
tion technologies supporting knowledge management.

In the third phase, the results of the second phase were used to paint a compre-
hensive picture of the state of practice of knowledge management systems and to
develop scenarios for their use. The scenarios describe ways to apply information
and communication technologies potentially successfully to support KM initiatives
and thus can be used as general architectures and blueprints for the design of such
systems and their embedding in a holistic KM initiative.

In the fourth phase of the program, on the one hand the concepts, models and
techniques developed in the first three phases have been applied to a number of
research projects, for example
e FlexibleOffice?’, a project in which KM-oriented criteria were used in an opti-

mization solution for the assignment of office space to work groups, teams and

learning communities,

e Infotop?!, an information and communication infrastructure for knowledge
work that experiments with peer-to-peer approaches and simple shared ontolo-
gies in order to support management of distributed knowledge work spaces,

e KnowCom??, Knowledge and Co-operation-Based Engineering for Die and
Mould Making Small and Medium Enterprises, a project funded by the Euro-
pean Union,

e KnowRISK?, an empirical study to investigate how organizations manage
knowledge risks and how this affects knowledge transfer, diffusion and quality,
a project funded by the German National Research Foundation (DFG),

e ProcessKM?4, the design and implementation of process-oriented KM strategies
with the help of process-guided determination of knowledge management ser-
vices.

On the other hand, five promising research directions have been studied®:

20. See section 6.5.2 - “Example: FlexibleOffice” on page 231.

21. See section 7.5.3 - “Example: Infotop” on page 349; also Maier/Sametinger 2002, 2003,
2004, 2007.

22. For a detailed description of the KnowCom project see KnowCom 2003, Enparantza et
al. 2003.

23. See section 5.3.4 - “Management of knowledge risks” on page 140; also Bayer/Maier
2006.

24. See section 6.3.3 - “Example: Process-oriented KM” on page 217; also Maier/Remus
2002, 2003, 2007.

25. See also chapter 18 - “Outlook” on page 621 for a more in-depth coverage of these four
research directions.
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e assets and types: the economic consideration of knowledge as intellectual capi-
tal, the analysis of an organization’s (core) competencies and the evaluation of
success of KMS supported KM initiatives as well as the distinction of a number
of knowledge types that can be classified according to the level of maturity,

o structure: the development of knowledge structures, taxonomies and ontologies
that represent pivotal elements in the semantic integration of the large variety of
knowledge management services offered by KMS,

e instruments: the investigation of KM instruments that consist of person-oriented
and organizational as well as product- and process-oriented measures including
supporting ICT solutions,

e processes and activities: the design of knowledge-intensive business processes
and knowledge processes to support a business process-oriented KM approach.
This approach is complemented by an approach for modeling knowledge work
based on activity theory that consists of a description of a situation, or stance, in
which certain knowledge activities, actions and operations are performed,

e services: a central concept that is not only used to specify KMS functions in a
standardized way in order to integrate them into service-oriented architectures,
but also can be seen as a metaphor guiding the design of KM services in organi-
zations in general, no matter whether these services are IT-supported or not. Ser-
vices in this view are the result of knowledge activities or processes that can be
triggered by occasions in (knowledge-intensive) business processes.

Figure A-2 gives an overview of the structure of this book and shows how the
chapters of the book are related.

Part A motivates the investigation, defines its goals and gives an overview of
the procedure and the sequence of the chapters in the following parts.

Part B starts out to introduce the reader into the multi-faceted field of knowledge
management, its history, interdisciplinary roots, its goals and ambition and its crit-
ics (chapter 4). It turned out that a large part of the inconsistencies between various
approaches to knowledge management have their roots in different perspectives on
the term knowledge. Therefore, the chapter continues with an overview of perspec-
tives on and classifications or typologies of knowledge and discusses aspects of
knowledge that influence the implementation of KMS. As knowledge management
systems are the primary focus of the investigation, the chapter finally discusses and
defines the term KMS and analyzes related concepts.

Then, the constructs are presented which play a role in the implementation of
KM initiatives that use knowledge management systems. These constructs are dis-
cussed according to the following levels of intervention of a KM initiative:

e strategy (chapter 5) embeds the knowledge management approaches in strategic
management, proposes a framework for process-oriented knowledge manage-
ment strategies and reviews the literature about KM goals and strategies,

e organization (chapter 6) discusses new forms of organizational designs, struc-
ture, instruments, processes, roles and stakeholders, issues of the organizational
culture as well as approaches to modeling for knowledge management,
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o systems (chapter 7) is dedicated to knowledge management systems and dis-
cusses architectures, contents and functions of KMS, platforms and systems
which are classified accordingly,

e economics (chapter 8) discusses approaches to measure success of KMS and
KM initiatives as well as alternative ways to fund KM initiatives.

At the end of part B, the most important theoretical findings are summarized
(chapter 9).

‘ 1. Motivation ‘
Part A: ‘ 2. Goals ‘
Introduction
‘ 3. Procedure, methods, overview ‘
\
v
4. Foundation
Part B: knowledge management, knowledge,
Concepts and theories knowledge management systems
5. Strategy 6. Organization 7. Systems 8. Economics
‘ 9. Summary and critical reﬂechon
\
‘ 10. Related empirical studies ‘
Part C

State of practice 1 1. Research design

// \\

12. Strategy and 13. Organization 14. Systems 15. Economics
environment

=

‘ 16. Summary and critical reflechon

\
v

‘ 17. Scenarios ‘

Part D
Scenarios and conclusion

‘ 18. Outlook ‘

FIGURE A-2. Overview of the book chapters and their relationships

Part C presents empirical results challenging the theoretical concepts,
approaches and theories. It starts out with an overview of related empirical studies
(chapter 10). The design of the empirical study is laid out in chapter 11 together
with a summarized presentation of the hypotheses. Then, the results of the empiri-



16 A. Introduction

cal study are presented and compared to the related empirical studies according to

the same structure as used in chapters 5 to 8 of part B:

o strategy and environment (chapter 12) shows the organizational and business
environment of the participating organizations and the KM goals at which these
organizations aim as well as the ones that they have achieved,

e organization (chapter 13) presents the findings about organizational designs,
structure, processes, roles as well as certain concepts describing the organiza-
tional culture,

o systems (chapter 14) discusses the state of practice of knowledge management
systems, the platforms and KMS used, their functionality as well as the contents
handled in these systems,

e economics (chapter 15) discusses to what extent organizations invest in KM,
how they fund their KM initiatives, and what benefits they gain with the help of
their KMS and KM initiatives.

Chapter 16 summarizes the descriptive empirical results and the hypotheses
tested and discusses the state of practice of KMS in organizations.

Part D comprises a set of scenarios of the application of KMS in organizations
and an outlook to the future of KMS. Chapter 17 presents the essence of the com-
bined analysis of theoretical and empirical results in the form of scenarios for the
successful application of KMS in holistic KM initiatives. Chapter 18 gives an out-
look on probable future developments in the market for KMS.

Finally, the bibliography is structured into literature (chapter 19) and links to on-
line resources (chapter 20).

Since the first edition of this book, the author has been involved in several KM
projects, has participated in a large number of knowledge management conferences
as member of the program committee, track chair, presenter, keynote speaker, tutor
and discussant and has supervised or reviewed a large number of papers, projects,
bachelor, diploma and Ph.D. theses. Results of the projects, of research activities in
the five research directions assets and types, structure, instruments, processes and
activities as well as services, of discussions and of additional coverage of literature,
concepts, methods, techniques and tools have found their way into many chapters
of the book.

The 3" edition particularly substantially extends coverage of the two main pil-
lars of implementing KM initiatives, i.e. organization and systems. Among other
additions, the organization part now contains a systematic assessment of KM
instruments. The systems part now provides more background on the concept of
knowledge (management) service and a KM service architecture before it presents
the individual services. Due to recent advances in the topic, integration services are
treated in much more detail in a separate section on semantic integration. Also, the
book now includes a section on management of knowledge risks. This perspective
reverses the usual KM focus on increasing transparency of knowledge, codifying it
and enhancing knowledge sharing in order to improve (re-)use of knowledge assets
which also bears the risk that knowledge-based competitive advantages are diluted.
While working on the 3" edition, also the comprehensive list of KM tools and sys-
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tems and related ICT tools that support KM initiatives has been updated. Finally,
the 3" edition includes an update of the bibliography that provides an overview of
the developments in KM which is neither restricted to a technocratic, nor to an
HRM or organizational perspective.

Due to the dynamic nature of this research field, a portion of the results and con-
siderations has a short half-life. This is especially true for the market supply of
KMS and generally of information and communication technologies supporting
KM initiatives. Consequently, this quickly changing part has been moved to a Web
site”® that keeps information about KM technologies and links to important KM-
related Web sites up to date. Also, for reasons of keeping the book within a reason-
able page limit, the detailed results of the empirical study that were part of the
appendix in the first edition can be found at the book’s support Web site?’.

26. URL: http://iwi.uibk.ac.at/maier/kms/.
27. URL: http://iwi.uibk.ac.at/maier/kms/.



PART B

Concepts and Theories

Part B gives an overview of concepts, theories and approaches that can be used to
guide implementations of knowledge management (KM) in general and knowledge
management systems (KMS) in particular. Published articles on knowledge man-
agement are available in abundance so that there has been a need to select
approaches. The focus used for the selection was that the approaches should pro-
vide (partial) answers to the question: How can an organization effectively and
efficiently use modern information and communication technology (ICT) in order
to improve its way of handling knowledge? Figure B-1 gives a more detailed over-
view of the chapters of part B.

4. Foundation of KMS
4.1 Knowledge management
4.2 Knowledge
4.3 Knowledge management systems

Part B:
Concepts and theories

——

N

5. Strategy

5.1 Strategy and KM

5.2 Goals and
strategies

5.3 Success factors,
barriers and

6. Organization
6.1 Structural
organization
6.2 Instruments
6.3 Process
organization

7. Systems
7.1 Technological roots
7.2 Contents

7.3 Architectures/services
7.4 Centralized
architecture

8. Economics

8.1 Expenses and
funding

8.2 Benefits of KM
initiatives

8.3 Information

risks 6.4 Organizational 7.5 Distributed systems success
culture architecture 8.4 KMS success
6.5 Other interventions | |7.6 Classification
6.6 Modeling 7.7 Semantic infegration
‘ 9. Summary and critical reflection ‘
FIGURE B-1. Detailed structure of part B
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Clearly, this focus gives the presentation of concepts a direction, though it is still
broad enough to cover a substantial amount of approaches. Overall goal of part B is
thus to structure and organize these approaches to the systematic design and imple-
mentation of strategically relevant KM initiatives supported by information and
communication technologies. Chapter 4 lays out the theoretical foundation of
knowledge management systems. The starting point will be the study of the origin
of knowledge management with respect to the theories, approaches and fields that
fueled its development. Then, knowledge management will be defined, basically as
the translation of concepts from organization science and organizational psychol-
ogy and sociology into a management discipline. As the application of KMS is the
primary focus here, this presentation is oriented towards the use of KMS.

The main levels of intervention analyzed here are strategy (chapter 5), organiza-
tional design (chapter 6), systems (chapter 7) and the economics of KM initiatives
(chapter 8). Strategies and goals for the use of KMS are reviewed in chapter 5.

Chapter 6 studies alternatives for the design of the organizational environment
of KMS, especially organizational structure, knowledge management instruments,
business and knowledge processes, organizational culture and other interventions.
Modeling also plays an important role in the design of KM initiatives and of KMS.

Chapter 7 describes KMS in detail. After an overview of the technological roots
that are combined and integrated in KMS, typical KMS contents are presented. In
the course of defining knowledge elements, a model of maturity of knowledge is
presented. KMS are then described according to the services they offer. On the
basis of a number of architectures found in the literature, an amalgamated ideal
architecture for a KMS is presented. A typical architecture of a centralized KMS is
then studied in detail and contrasted with an architecture of a distributed or peer-to-
peer KMS. The state of the art of KMS offered on the market is presented showing
a broad classification of ICT tools and systems that are deemed useful for KM.
Finally, semantic integration as the primary challenge of KMS implementation is
studied in detail.

Chapter 8 discusses the challenging task of a cost-benefit analysis of KM initia-
tives in general and the application of KMS in particular. Part B is closed by a sum-
mary of the theoretical findings in chapter 9.
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4 Foundation

Recently, knowledge management has received a lot of attention in scholarly as
well as in practitioner-oriented literature and in professional services companies as
well as in business organizations of all industrial sectors. Due to the large demand
for concepts and theories to support a systematic intervention into the way an orga-
nization handles knowledge, the field has attracted researchers from different disci-
plines and has absorbed a wide array of research questions and approaches to solve
these questions. This chapter is devoted to give an overview of the roots of knowl-
edge management, the historical development of the literature and practice in some
of its predecessors, especially organizational learning and organizational memory
approaches.

Having set the perspective on knowledge management with ICT as the enabling
factor, the term knowledge will be discussed as it is used in knowledge manage-
ment. Research on the term knowledge has a long tradition in philosophy, but also
in the social sciences. A brief historical overview shows the influences of various
disciplines on the view of knowledge as taken in knowledge management. Then,
several classifications of knowledge will help to define what exactly it is that is
addressed in a knowledge management system and what consequences different
perspectives have on their design.

The chapter then turns to knowledge management systems and sets the defini-
tional focus for this book on the basis of a brief historical review of the technologi-
cal roots of these systems. ICT in general and KMS in particular play the role of an
enabling technology for knowledge management, but have to be viewed as only
one part in an integrated, holistic knowledge management initiative (McDermott
1999a). Thus, strategic, organizational and economical issues of the use of KMS
have to be discussed in the later chapters of this book!.

4.1 Knowledge management

The importance of knowledge for societies in general and organizations in particu-
lar is rarely questioned and has been studied for a long time?. Thus, it is not surpris-
ing that the field of knowledge management has drawn insights, ideas, theories,
metaphors and approaches from diverse disciplines. This section briefly reviews
the history of knowledge management. The tracing of the roots helps to understand
the perspective which knowledge management has or can have on organizations.

1. See chapters 5 - “Strategy” on page 93, 6 - “Organization” on page 153 and 8 - “Eco-
nomics” on page 395. A detailed discussion of knowledge management systems, their
architecture, functions contents and a classification can be found in chapter 7 - “Sys-
tems” on page 273.

2. The foundation for the Western thinking about knowledge can be traced back to the
Greek philosophy, Heraclitus, Sokrates, Plato and Aristoteles, see also section 4.2 -
“Knowledge” on page 60.
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4.1.1 From organizational learning to knowledge management

The roots of the term knowledge management can be traced back to the late 60s
and the early 70s in the Anglo-American literature (Zand 1969, Rickson 1976).
However, although Zand strikingly closely foresaw the emergence of the knowl-
edge society, the transition to knowledge workers and the huge changes that would
be required to manage this new type of knowledge organization in his 1969 article,
he did not exactly speak of knowledge management, but of management of the
knowledge organization. And Rickson, a sociologist, actually used the term knowl-
edge management, but in a different context. He studied the role that big industrial
corporations played in the creation and application of technical knowledge on the
aggregated level of society. Thus, the term knowledge management was used to
analyze the processes of development and application of knowledge in societies,
not organizations. Thus, it is not surprising that the term did not get much reso-
nance and was neither used in theoretical nor in practitioner-oriented literature. It
took almost 20 years until the term emerged again in the mid 80s in the context as it
is still used today (e.g., Sveiby/Lloyd 1987, Wiig 1988, 104ff3). This time it got a
tremendous amount of attention.

The underlying concepts used and applied in knowledge management, though,
have been around for quite some time. There have been a large number of fields
and disciplines dealing with the handling of e.g., knowledge, intelligence, innova-
tion, change or learning in organizations. It is important to analyze the literature
from these fields and disciplines that may provide a number of concepts useful for
KM (also e.g., Teece 1998a, 289). However, it is the organizational learning liter-
ature and tradition and its more recent structural counterpart—the organizational
memory or the organizational knowledge base—that influenced knowledge man-
agement most.

Various management approaches and scientific disciplines have played a role in
the development of the theory of organizational learning and organizational mem-
ory, some of which enjoy a long and respected tradition of their own. The most
profound effects have come from the following research disciplines4: organization
science and human resource management (HRM), computer science and manage-
ment information systems, management science, psychology and sociology.

3. Many early ideas can be traced back to a series of roundtable conferences with the title
Managing Knowledge Assets into the 21st Century started in 1987 and hosted by Digital
Equipment Corporation (DEC) and the Technology Transfer Society at Purdue Univer-
sity (Wiig 1997b, 10, Amidon 1999, 15). One of the first published documents that pre-
sents a general KM concept was a keynote address given at the Technology Assessment
and Management Conference of the Gottlieb Duttweiler Institute Riischlikon/Zurich
(CH) in late 1986 by Karl M. Wiig (Wiig 1988). At about the same time, Karl Erik
Sveiby and his colleagues Anders Riesling and Tom Lloyd (Sveiby/Lloyd 1987) pub-
lished their book Managing know-how. The book contains a number of early ideas on
knowledge management and particularly on the intellectual capital approach developed
from 1983 on as a Swedish-English cooperation based on the analysis of several hun-
dred “know-how organizations”. The results of this analysis influenced many Scandina-
vian companies (the best known being Skandia, Sveiby 1998, 254fF).
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Within these disciplines, several fields can be distinguished that have had a pro-
found impact on knowledge management. These will be discussed in the following.

4.1.1.1  Organization science and human resource management

Organization science has a long tradition in looking at organizational change pro-
cesses from a variety of perspectives. The most important influences on knowledge
management come from the fields organizational change and the management of
change, from organizational development, particularly from organizational learn-
ing and organizational memory, from organizational intelligence, organizational
culture and from theories of the evolution of organizations. Additionally, the field
of knowledge management is based on approaches from HRM that have a long
research tradition in areas highly relevant for KM such as developing employee’s
skills, recruiting and retaining talent.

Organizational change, management of change. Generally, a large number of
approaches in organization science are concerned with changes within organiza-
tions and changes of organizations. Organization scientists’ interest in change has
risen steadily during the last 25 years. There are many schools of thought in organi-
zational change. Examples are the natural selection view, the system-structural
view, the strategic choice view and the collective-action view (Wiegand 1996, 85).
Within these schools of thought there are various fields some of which are
described in more detail subsequently: e.g., organizational development, organiza-
tional learning, theories of the evolution of organizations, and management theo-
ries such as innovation management. Theories and approaches of organizational
change can be characterized by (1) the extent of change they conceptualize (first
order versus second order change), (2) the change processes and (3) factors that
trigger or influence change (Wiegand 1996, 155fY).

Organization development (OD). OD is a long-range effort to improve an organi-
zation’s problem-solving and renewal processes with respect to personal, interper-
sonal, structural, cultural and technological aspects. This is achieved particularly
through a more effective and collaborative management of organization culture
with special emphasis on the culture of formal work teams. OD efforts are initiated
by consulting and planned by management with the assistance of a change agent, or
catalyst, and the use of the theory and technology of applied behavioral science,
including action research (French/Bell 1978, 14). Building on Lewin’s well-known
phases of social change—unfreeze, change (move), refreeze (Lewin 1947, 34f)—
OD has the individual as the most important element of organizations and intends
to improve participation, learning through experience, development of personality

4. For an overview of some of the roots of knowledge management or the two most prom-
inent underlying concepts organizational learning and organizational memory e.g.,
Huber 1991, Frese 1992, Lehner et al. 1995, 165ff, Nonaka/Takeuchi 1995, 1997,
Schiippel 1996, 13ff and 186f, Spender 1996, Wiegand 1996, 771f, Kieser 1999, 133ff,
253ft, Tuomi 1999, 21ff, Lehner 2000, Roehl 2000, 88ff.
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of the individuals and performance and flexibility of the organizations. Among
other characteristics specific to OD (French/Bell 1978, 18) is the distinction
between a change agent and a client system with the first being the catalyst to sup-
port the planned change of the second, the social system, which actively partici-
pates in the change process (Thom 1992, 1479).

Over time, the concepts and approaches discussed under the term organization
development have varied increasingly which has rendered a clear definition of the
field virtually impossible.

Organizational learning (OL). Even though OL has emerged as a field only in
the 70s and 80s itself, it soon became a recognized way of looking at change pro-
cesses in organizations6. Many authors explicitly base their theories in part on con-
cepts of the sociology of knowledge. OL theories and approaches can be classified
according to the primary theoretical orientations as found in the literature body of
organizational science: behaviorist theories, cognitive theories, personality/domi-
nance oriented theories, systemic theories (Schiippel 1996, 14).

These different theoretical perspectives share the common hypothesis that phe-
nomena of change in organizations are connected with collective or inter-personal
processes of learning. The definitions of OL differ with respect to the question
whether behavioral change is required for learning or whether new ways of think-
ing and, thus, new possibilities for action, are enough. “An entity learns if, through
its processing of information, the range of its potential behaviors is changed”
(Huber 1991, 89) is an example for the first category. Entity in this definition can
refer to a human, a group, an organization, an industry or a society. “First, organi-
zational learning occurs through shared insights, knowledge, and mental models
[...] Second, learning builds on past knowledge and experience—that is, on [orga-
nizational] memory” (Stata 1989, 64) is an example for the second category.

There are clear differences between traditional organization development and
OL. For example in OL, change is considered the rule, not the exception as in OD.
OL views change as endogenous, as part of the organization’s processes, and the—
indirect—management of change is considered an organizational competence in
OL rather than an (external) expert’s competence as in OD (also Schreydgg/Noss
1995, 178ff). However, it is hard to clearly distinguish between modern OD and
OL approaches as modern OD approaches consider some of the earlier critics to
OD. In spite of the different perspective on change, OD concepts—and their per-

5. See for example Trebesch 1980, 1982 for a comprehensive list of OD definitions and
approaches, French/Bell 1978, 14ff, Wohlgemuth 1981, 51ff, Thom 1992, Wiegand
1996, 146, Schubert 1998, 19ff.

6. For early approaches on organizational learning see e.g., Cyert/March 1963, March/
Olsen 1976, 54ft, Argyris/Schon 1978, Duncan/Weiss 1979, Jelinek 1979; see also e.g.,
Stata 1989, Brown/Duguid 1991, Geilller 1991, Reber 1992, Kim 1993, Probst/Biichel
1994, GeiBler 1995, Nevis et al. 1995, Geller 1996, Wahren 1996, Wiegand 1996,
Klimecki/Thomae 1997, Pawlowsky 1998a, Schreydgg/Eberl 1998, Crossan et al. 1999,
Kieser et al. 1999, Nothhelfer 1999, Wilkesmann 1999.
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ceived limitations—can be seen as one of the most important driving forces of OL
(Wiegand 1996, 146ff).

OL processes aim at the connection of individual knowledge into organizational
knowledge and can be classified into micro-organizational learning (i.e., learning
in groups) and macro-organizational learning (i.e., learning on the organizational
level, Reber 1992, 12471f). Individual experiences and learning potentials are orga-
nizationally connected mostly in groups which represent the smallest micro-social
unit of organizational learning. The macrostructure represents the core of OL. It
connects the groups’ learning results and thus turns individual and microsocial
learning results into organizational learning success (Reber 1992, 1243). From a
management perspective, OL approaches provide concepts, methods and instru-
ments to support organized collective learning (processes) in organizations
(Wilkesmann 1999, 15ff).

The term learning organization was coined in order to stress an organization’s
skills in performing organizational learning7, in more detail: its “skills at creating,
acquiring, and transferring knowledge, and at modifying its behavior to reflect new
knowledge and insights” (Garvin 1993, 80). This definition already shows how
closely later OL or LO approaches resemble to the early definitions of knowledge
management®.

Organizational memory (OM). The basic idea of the organizational memory’
approach, also called corporate memorylo, organizational knowledge base'! or an
organization’s DNA'? is as follows'?: Learning, no matter whether individual or
organizational, is not possible without memory. In general, the term memory is
defined as a system capable of storing things perceived, experienced or self-con-
structed beyond the duration of actual occurrence, and of retrieving them at a later
point in time (Maier/Lehner 2000, 685). Using this metaphor, organizational mem-
ory is repeatedly proposed as a prerequisite for organizational learning as the corre-
sponding individual memory is a prerequisite for learning of individuals.

As with many metaphors, the analogy between organizational and individual
memory is a weak one and the corresponding processes are entirely different on the
individual versus on the organizational level. Thus, the intuitive understanding of
the term organizational memory is often misleading, e.g., regarding the OM as a

7. See e.g., Senge 1990, 1990a, Garvin 1993, 80ff, Schreyogg/Noss 1995, 176ff, Lang/
Amelingmeyer 1996, Giildenberg 1997, 105ff, Wieselhuber et al. 1997.

8. See section 4.1.4 - “Definition” on page 52.

9. See e.g., Hedberg 1981, Nelson/Winter 1982, 99ff, Huber 1991, 90, Walsh/Ungson
1991, 61ff, Sandoe/Olfman 1992, Kim 1993, 43, Stein 1995, Stein/Zwass 1995, Walsh
1995, Buckingham Shum 1998, Eulgem 1998, 144ff, Herterich 1998, Eulgem 1999,
Cross/Baird 2000, Lehner 2000, 160ft.

10. See e.g., Kiithn/Abecker 1997, Dieng et al. 1998.

11. See e.g., Duncan/Weiss 1979, 86f, Pautzke 1989, Miiller-Stewens/Pautzke 1991, 192,
Probst/Biichel 1994, 17ff, Amelingmeyer 2000, 391f.

12. See Spear/Bowen 1999.

13. For the following explanation of organizational memory see also Lehner 2000, 75ff,
Maier/Lehner 2000.



26 B. Concepts and Theories

“brain” to which organizations have access or the more technical interpretation
which uses the often cited, but nevertheless in many respects unsuited analogy
between computers and brains'#. The term is simply meant to imply that the orga-
nization's employees, written records, or data contain knowledge that is readily
accessible (Oberschulte 1996, 53). However, this static definition of memory is not
very useful in the context of OL. Emphasis has shifted to active memory—that
parts of the OM that define what an organization pays attention to, how it chooses
to act, and what it chooses to remember from its experience: the individual and
shared mental models (Kim 1993, 43f).

Moreover, the static perspective does not take communication into account.
Communication is the central constituting factor determining social systems in
general and organizations in particular]5 and the complex phenomena taking place
when groups or organizations jointly “process” knowledgelé. Many approaches
have been developed which claim to guide organizations to use their common or
shared memory in a more efficient way”. Existing approaches focus on organiza-
tional issues and consider the OM as a resource, which has to be managed like cap-
ital or labor (e.g., Lehner 2000).

Organizational intelligence (OI). The OI approachlg, also called competitive
intelligence19 or enterprise intelligencezo provides a slightly different focus on
organizational information processing than OL with an emphasis on collective pro-
cessing of information and decision making (Lehner et al. 1995, 241fY) or, alterna-
tively, on the organization’s ability to learn, the organizational knowledge and the
organizational memory (Oberschulte 1996, 46fY).

Organizational culture. Concepts, such as trust, norms and standards, unwritten
rules, symbols or artifacts, are investigated under the lens of organizational culture.
These concepts are shared by the members of an organization and provide orienta-
tion in a complex world. Organizational culture is to a large extent an implicit phe-
nomenon and thus hardly observable and up to interpretation (Schein 1984,
Schreyogg 1992, 1526). It is the result of a learning process and is handed on to
new members of the organization in a process of socialization (Schreydgg 1992,
1526). Organizational culture impacts the behavior of members of the organization

14. See e.g., Spitzer 1996, 12ft and 209ff who compares the functioning of computers and
of brains.

15. See Luhmann’s definitions of social system and organization (Luhmann 2000, 59); see
also Krause (1999, 26ff and 39f).

16. See for example the interesting concepts and theories regarding e.g., transactive mem-
ory systems (Wegner 1986), group remembering (Hartwick et al. 1982), and the social
cognition theory (Pryor/Ostrom 1986); see also Kim 1993, 43ff, Maier/Kunz 1997, 5ff.

17. See also section 4.3 - “Knowledge management systems” on page 82.

18. See e.g., Matsuda 1992, Miiller-Merbach 1996, 1998, 1999, Oberschulte 1996, Schuh-
mann/Schwaninger 1999, Tuomi 1999, 22ff, also mentioned in March/Olsen 1976, 54
and Huber 1990.

19. See e.g., Vedder et al. 1999, 109.

20. Seee.g., Jacobsen 1996.
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in general and—in this context of particular interest—their willingness to share
knowledge (e.g., Hofstede et al. 1990). A supportive organizational culture is con-
sidered one of the most important success factors for faster organizational learning
(Schein 1993) or the implementation of a KM initiative (e.g., Davenport et al.
1998). It positively affects knowledge creation and especially knowledge sharing,
even across sub-cultures, such as the ones of executives, engineers and operators
(Schein 1996). A supportive organizational culture has been conceptualized as a
resource’ ! reflecting the character of social relations within the organization: orga-
nizational social capital (Leana/van Buren 1999). However, the concept is only
vaguely defined and it remains largely uncertain if, how and to what extent organi-
zational culture can be assessed and influenced in a systematic way (for a critic
e.g., Drumm 1991).

Theories of the evolution of organizations. This field comprises a large number
of approaches which apply for example evolution theories originally developed in
the disciplines philosophy, biology®? and the social sciences to organizations.
Examples are the population-ecology approach, approaches describing the internal
evolution of organizations, approaches to describe the long-term evolution of orga-
nizations, self-organizing systems and evolutionary management>>. Early evolu-
tion theoretic concepts disregarded learning processes because structural inertia
hindered organizations from (risky) changes. However, later approaches have
taken critics into account and provide concepts for the explanation of possible pro-
cesses and effects of organizational learning and knowledge management as well
as of the sometimes positive effects of inertia with the help of the concepts varia-
tion, (goal-oriented) selection, retention and isolation.

A particularly interesting concept within the theories of evolution of organiza-
tions is the concept of organized chaos which postulates that management should
draw its attention to the organization’s perception of relevant environmental
changes, their (internal) communication and processing. Chaos theory is applied in
that quick changes in organizations require quantum leaps (small cause, great
effect). This includes viewing organizations as open social systems where manag-

21. See also the resource-based view in strategic management discussed in section 5.1.1 -
“From market-based to knowledge-based view” on page 94.

22. The biological theory of evolution (Wallace, Darwin) was based on earlier work on evo-
lution theories by philosophers and social scientists (Mandeville, Hume, Adam Smith,
Ferguson). The success of the biological theory of evolution motivated the development
of an abstract, general synthetic evolution theory which can be applied to generally
explain phenomena of adapting development, not only biological phenomena. The bio-
logical theory of evolution in the 20th century was widely used as a model for evolution
theories in the social sciences, e.g., anthropological approaches, macro-sociological
approaches, approaches describing the evolution of behavior and sociobiological
approaches. These approaches represent the basis on which theories of the evolution of
organizations are built (Segler 1985, 88ff, Kieser 1992, 1758ff, Hayek 1996, 103ff).

23. See e.g., Weick 1969, 54ff, Greiner 1972, Hannan/Freeman 1977, 1984, McKelvey/
Aldrich 1983, Astley 1985, Segler 1985, 168ff, Maturana/Varela 1987, Probst 1987,
Ulrich/Probst 1988, Lutz 1991, 105ff, Kieser 1992, 1999, 253ff, Wiegand 1996, 93ff,
Weibler/Deeg 1999.
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ers have to “manage self-organization” in the sense that they encourage structures
and a culture which are suited for the observation of the market and for the imple-
mentation of the necessary organizational changes (Heitger 1991, 118ff). Thus, the
concept is closely related to self-organizing systems.

Human resource management (HRM). In addition to theories and approaches of
organization science which explain the behavior of social systems, people-oriented
approaches represent a central element in KM. Employees create, hold and apply
knowledge. New employees bring their knowledge and ideas to an organization.
Individuals that are already members of the organization learn individually as well
as in teams and networks and participate in organizational training and develop-
ment programs. Employees who leave the organization take their knowledge with
them. These are only some examples where HRM strongly interrelates with knowl-
edge management24, provides concepts for a strategic knowledge or competence
management or is even transformed into a knowledge- or competence-oriented
HRM (Bruch 1999, 132f and 137ff).

HRM in an institutional sense denotes an organizational subsystem (e.g., HRM
department) that prepares, makes and implements personnel decisions which are
economically legitimated, basically to secure availability and effectiveness of per-
sonnel (Kossbiel/Spengler 1992, 1950). HRM provides concepts and approaches to
describe functions such as planning of personnel demand, selection/recruiting,
training and development, compensation and benefits as well as outplacing of indi-
viduals and to explain for example individual behavior, motivation, performance,
leadership (e.g., Stachle 1991, 718ff, Drumm 2000) which all influence the han-
dling of knowledge in organizations. Moreover, it is the personnel development
function of HRM which is affected most by concepts of OL and KM. Examples are
the recent founding of corporate universities in business organizations, e.g., at
Lufthansa or DaimlerChrysler, aiming at an integration of these concepts into insti-
tutionalized personnel development (e.g., Heuser 1999).

On the other hand, HRM can help to identify the crucial knowledge base,
knowledge barriers and gaps as needed to define a KM strategy (e.g., Ryan 1995,
9). OL and KM approaches tend to use a decentralized approach to personnel
development with an emphasis on individual members of the organization and col-
lectives. Examples for collectives are work groups, teams as well as networks and
communities in which members learn on the job, share knowledge and thus learn
from each other. At least in a more centralized implementation of KM strategies, a
systematic, methodical planning of education and training measures will still be a
necessity and thus require traditional HRM in an institutionalized sense (Drumm
2000, 414f). HRM then shares a great part of its responsibilities with an enterprise-
wide KM initiative (Wiig 1999, 159). HRM departments might be well positioned
e.g., for knowledge identification and mapping, to identify knowledge gaps and

24. See e.g., Freimuth et al. 1997, Sattelberger 1999, 18ff and 1491f, Bullinger et al. 2000,
79f, Vorbeck/Finke 2001a; for an overview of HRM software to support KM see
Koubek et al. 2000.
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barriers, for general education and training programs and to foster an organiza-
tional culture supportive for KM and thus ensure the success of KM initiatives
(Soliman/Spooner 2000, 337 and 343f).

4.1.1.2  Computer science and management information systems

Information and communication technology represents a key enabler for knowl-
edge management initiatives?>. Consequently, both, computer scientists and MIS
researchers show substantial interest in the field. This is especially true for both,
researchers and practitioners in the field of AI who have changed their research
focus from expert and knowledge-based systems to knowledge management sys-
tems. The theory most notably used as the underlying basis of socio-technical sys-
tem research in general is systems theory. Additionally, the perspective on organi-
zations as knowledge processing systems provides useful insights for knowledge
management.

Information processing approach. This approach views organizations as knowl-
edge and/or information processing systems26 and develops a model explaining
individual behavior (e.g., problem solving, decision making) based on findings of
cognitive psychology using concepts such as attitude, personality and definition of
the situation as well as short term and long term memory?’ (Kirsch 1970, Reber
1973, 354ff). Thus, individuals are considered as information processing systems.
The information processing approach has influenced MIS views substantially.
Even though it is hard, if not impossible, to translate these concepts to organiza-
tional information or knowledge processing, some of the ideas can be used to frame
the context for individuals participating in OL or KM initiatives. An example is the
similarity of individual attitudes and possibly the joint definition of situations
within a community or network?®.

Systems theory. Concepts of systems theory provide the (implicit or explicit) basis
for many investigations, theories and concepts developed within computer science
and MIS, e.g., in order to explain the application of technology, particularly infor-
mation and communication technology, in organizations. Systems theory is an
entire scientific discipline that aims at the formulation of general laws and rules
about states and behaviors of systems (Heinrich/Roithmayr 1989, 459). In its mod-
ern form, systems theory and cybernetics can be traced back to the works of von
Bertalanffy (1949) and Wiener (1948). Systems theory studies the static structures
as well as dynamics and functions of closed and open systems (Lehmann 1992,
1839ff). The term system is used in a variety of ways within systems theory,
although there is a common core that views a system as a set of elements that can

25. See also section 4.3 - “Knowledge management systems” on page 82.

26. In German: Informationsverarbeitungsansatz; introduced into business administration
theory in German speaking countries by Kirsch (1970).

27. In German: Einstellung, Personlichkeit, Definition der Situation, Kurzzeit- and Lang-
zeitgeddchinis.

28. See also section 6.1.3 - “Groups, teams and communities” on page 177.
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be described with attributes and relationships which determine the states and
behavior of the system and can be characterized by the exchange of energy, matter
and information (Lehmann 1992, 1839). The extensive literature on systems theory
has received much attention within e.g., information management (e.g., Heinrich
1996, 23), systems analysis and design, system dynamics and socio-technical sys-
tems theory (e.g., Heinrich 1994). The latter has also been used by some authors in
order to reframe existing research questions in knowledge management, such as the
“processing” of knowledge in technology-equipped social systems (e.g., Spender
1996a, 54ff).

Artificial intelligence (AI). Together with its psychological sibling, the cognitive
sciences, the field of artificial intelligence has tried to establish the analogy
between human and computer problem solving29. The promise in the 50s, 60s and
70s of the last century was that in a matter of years we would see machines that
could think and that were as intelligent as human beings (e.g., Dreyfus/Dreyfus
1986). As a consequence, there were substantial philosophical questions to be dis-
cussed. For example, knowledge would no longer be bound to individuals, machine
learning would resemble human learning. However, even though there were signif-
icant success stories about the use of specialized expert or knowledge-based sys-
tems mainly in the 80s°? and even though there is still research going on trying to
build thinking machines, the original Al research goals were abandoned to a large
extent. Instead of trying to build androids or general problem solvers, most Al
research institutes nowadays apply Al methods, tools and techniques, e.g., mathe-
matical logics, pattern recognition and search heuristics, to a wide variety of prob-
lem domains, e.g., image processing, robotics, speech analysis, expert systems
(Heinrich/Roithmayr 1989, 285).

Recently, knowledge management has gained increasing attention as one of
these problem domains’!. Advanced Al technologies, such as neural networks,
genetic algorithms and intelligent agents, are readily available to provide “intelli-
gent” tools e.g., for semantic text analysis, text mining, user profiling, pattern
matching. Packaged in comprehensive KMS solutions, these tools can be consid-
ered as technologies enabling organization-wide support for the handling of knowl-
edge and, thus, for knowledge management.

4.1.1.3  Management science

As pointed out in the introduction’?, the transformation of businesses into knowl-
edge-based or knowledge-intensive businesses and intelligent organizations also
has a profound impact on organizations in general and management in particular.

29. See e.g., the architectures of general systems and computer simulations trying to
explain cognition in Anderson 1983, 2ff.

30. See e.g., Hertz 1988, Kleinhans 1989, 491f for an overview of the use of Al technolo-
gies and expert systems for businesses.

31. For a detailed analysis of the relationship between knowledge-based systems and KM
see Hendriks/Vriens 1999.

32. See chapter 1 - “Motivation” on page 1.
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Due to the importance of these developments, a number of authors have attempted
to make knowledge the basis of a new theory of the firm (e.g., Spender 1996a).
During the last decade, knowledge and competencies have also been investigated
in strategic management as the resource-based view of an organization. In addition
to strategic management, other management approaches and concepts also influ-
ence knowledge management which is by definition a management function itself.

Strategic management. The concept of strategic management determines the
long-term goals and positioning of an organization, its policies as well as instru-
ments and ways to achieve these goals (e.g., Stachle 1991, 563) and is based on the
concept of planned evolution (Staechle 1991, 571). It encompasses strategy formu-
lation, implementation and evaluation and has, as an ultimate objective, the devel-
opment of corporate values, managerial capabilities, organizational responsibili-
ties, and administrative systems which link strategic and operational decision-mak-
ing, at all hierarchical levels (Hax/Majluf 1984, 72). On the basis of the resource-
based view of the organization (Wernerfelt 1984, Grant 1991), several authors con-
ceptualized the strategic relevance of knowledge in general and knowledge man-
agement in particular.

Knowledge in this view is a strategic asset (e.g., Zack 1999c, vii) or the princi-
pal productive resource of the firm (Grant 1996a, 385), and an organization’s speed
and efficiency in integrating knowledge and in extending its knowledge base,
termed the organizational capability, is critical for creating competitive advantage
(Grant 1996a, 385). Resources in general and knowledge—or competencies—in
particular have to be valuable, rare, inimitable and reasonably durable in order to
provide sustained competitive advantage33.

Thus, knowledge management comprises the organization’s ability—or capabil-
ity—to create and sustain the knowledge resource (von Krogh/Venzin 1995). A
knowledge strategy (e.g., Bierly/Chakrabarti 1996) or knowledge management
strategy has been seen either as an (important or principal) part of the business
strategy or as a perspective in its own right suggesting to view organizations as net-
works of (core) competencies (Prahalad/Hamel 1990): the knowledge-based view
of the organization®*,

Other management approaches. There are a number of management concepts,
theories and approaches that focus certain aspects of knowledge management, such
as innovation management (e.g., Hauschildt 1993) or management of change35.
Other management approaches provide an alternative view on management, such
as systemic or system-oriented management and evolutionary management (e.g.,
Ulrich/Probst 1988). For example the “management by” approach provides a

33. See Barney 1991, 106ff; see also chapter 5 - “Strategy” on page 93.

34. See e.g., Grant 1996b, Spender 1996a, Zack 1999b, see also section 5.1.1 - “From mar-
ket-based to knowledge-based view” on page 94.

35. Management of change has strong interdependencies with organization science, see
section 4.1.1.1 - “Organization science and human resource management” on page 23.
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framework for the development of managerial systems to integrate knowledge-ori-
ented aspects into management instruments. One representative of the management
by approaches, the management by objectives (MbO) approach (e.g., Odiorne
1971, Staehle 1991, 892), was extended to the definition of knowledge goals and
was called the management by knowledge objectives (MbKO) approach (Probst et
al. 1998, 88fY).

4.1.1.4  Psychology and sociology

Organizations have long been the central focus of active fields of psychology and
sociology, called organizational psychology and organizational sociology. The
fields deal with behavior of human beings in organizations from an individual and
a collective perspective. Many concepts and ideas have found their way from orga-
nizational psychology and sociology into organization science in general and more
recently into knowledge management. Additionally, the concepts developed in the
sociology of knowledge provide a basis for the explanation of socially constructed
knowledge as used in organizations which can be found frequently as the underly-
ing implicit foundation of KM approaches.

Organizational psychology. The field has its roots in the mid 60s in the works of
e.g., Katz and Kahn (1966), Pugh (1966), Bass (1965) and Schein (1965). It gained
massive attention in the 70s and 80s, as a shift from an exclusive focus on individ-
ual behavior in work settings towards a more broadly defined contextual frame-
work was proposed36. Organizational psychology studies human behavior and
experience in organizational settings and explicitly considers the system character-
istics of organizations with different levels of abstraction—individual, group or
subsystem and organization”. Organizational psychology is sometimes also
termed sociological psychology (e.g., Berger/Luckmann 1967, 186) and social psy-
chology of organizing/in organizations (Weick 1969, 1995, Murninghan 1993).
The latter combines the study of individuals with an emphasis on context, e.g., in
the form of other individuals, their immediate space, the greater society, to study
organizations and organizational phenomena (Murninghan 1993, 1). Last but not
least, in the mid 80s a new area of cognitive psychology emerged which is called
knowledge psychology. This field can be characterized by its close ties to computer
science in general and artificial intelligence in particular (Spada/Mandl 1988).

Organizational sociology. This field of sociology analyzes the structural similari-
ties of organizations which are seen as social systems of activity (Pfeiffer 1976, 9).
Organizational sociology shares its research object—the organization—with many
other fields and even disciplines, and is thus in itself, though tied to sociology, an
interdisciplinary field. The boundaries, notably to organizational psychology, are
blurred and at least in the 60s the two terms were in some cases used to denote the

36. See Nicholson/Wall 1982a, 6 and the literature cited there.
37. See Nicholson/Wall 1982a, 6ff; see also Gebert/Rosenstiel 1996 for an overview of
organizational psychology.
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same area (Shimmin 1982, 237). Organizational sociology deals with a wide vari-
ety of research questions that for example question the assumption of rationality in
organizational behavior (socially constructed systems of activity), investigate orga-
nizations as permanently moving phenomena (dynamics of organizational theories;
development, selection and learning models) or study cultural phenomena and
political processes in organizations (Tiirk 1992, 1639ff).

Research results of organizational sociology influenced organization theory,
e.g., in the form of theoretical perspectives such as contingency theory, resource
dependence theory, neo-Marxist theory and institutional theory (Scott 1994, xv) or
tried to influence organizational practice (e.g., Johns 1973, ix) and vice versa.
Thus, a strict separation of these two fields is not possible, although the primary
research interest in organization science is not so much a descriptive and explana-
tory interest, but aims at the normative design of effective and efficient organiza-
tional structures and processes (Pfeiffer 1976, 10f). Organizational sociology
offers a variety of perspectives and approaches to interpret events and processes in
organizations, whereas the state of research does not allow for practical recommen-
dations for “organizational design” (Tiirk 1992, 1646). Organizational sociology
influences knowledge management because the latter also analyzes social phenom-
ena on an organization-wide level (e.g., Weick 1995, Willke 1998),

Sociology of knowledge. The theories of the sociology of knowledge view knowl-
edge as socially constructed on the basis of a world view (Weltbild) and comprise
theories of social construction of reality which in both, terminology and conceptu-
alization, influenced organizational learning and knowledge management theo-

ries>S.

4.1.1.5  Summary of conceptual roots

Table B-1 summarizes the variety of the research fields and disciplines that fuel
developments in the knowledge management field. The fields will only be briefly
characterized instead of defined. In most cases, a commonly accepted definition is
not available. Also, fields such as organizational change, organizational develop-
ment, organizational learning and organizational intelligence as well as organiza-
tional psychology and organizational sociology do not evolve separately, but
researchers are aware of the advancements in other fields and thus the boundaries
are permeable. There seems to be a trend towards convergence in all organizational
sciences with researchers including methods from other fields and disciplines into
their studies which seems all the more the case in increasingly realistic problem-
centred investigations with less emphasis on purely theoretical or methodological
considerations (Nicholson/Wall 1982a, 8). Knowledge management can be seen as

38. For the roots of the sociology of knowledge see Mannheim 1924, Scheler 1924; see also
Berger/Luckmann 1967 for a theory of social construction of reality and for a good
overview, development and critics Curtis/Petras 1970, Ant 1991; finally, see e.g.,
Brosziewski 1999, Degele 2000 for recent discussions of the concepts under the per-
spective of knowledge management or knowledge society.
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one of these problem-centred domains in which methods and perspectives of many,
if not all of the fields described in Table B-1 are applied.

TABLE B-1.

Summary of research fields that form roots of KM

research field

organizational
change

organization
development
(OD)

organizational
learning (OL)

organizational
memory (OM)

organizational
intelligence
(O

organizational
culture

theories of the
evolution of
organizations

human
resource
management
(HRM)

information
processing
approach

characterization

is concerned with changes within organizations and changes of organiza-
tions with the help of development, selection and learning models and
thus represents an umbrella term for fields such as organizational devel-
opment or organizational learning.

is a methodical strategy for intervention, initiated through consulting and
planned by management with the assistance of a change agent, which
supports the development of organizations with respect to personal,
interpersonal, structural, cultural and technological aspects.

approaches share the common hypothesis that (observable) phenomena
of change in organizations are connected with (unobservable) collective
or inter-personal processes of learning on a micro-social (group) as well
as a macro-social level (organization).

is used in analogy to an individual’s memory to denote the collective
memory of an organization which is capable of storing things perceived,
experienced or self-constructed beyond the duration of actual occur-
rence, and then retrieving them at a later point in time.

provides a slightly different focus on organizational information pro-
cessing than OL with an emphasis on collective processing of informa-
tion and decision making.

is to a large extent an implicit phenomenon only indirectly observable
with the help of concepts such as trust, norms, standards, unwritten rules,
symbols, artifacts which the organization’s members share and which
provide orientation. The organizational culture is the result of a learning
process and is handed on in a process of socialization.

apply evolution theories originally developed in the disciplines philoso-
phy, biology and the social sciences to organizations, e.g., the popula-
tion-ecology approach, self-organizing systems, organized chaos and
“evolutionary management”.

in an institutional sense denotes an organizational subsystem that pre-
pares, makes and implements personnel decisions to secure availability
and effectiveness of personnel, e.g., planning of personnel demand,
recruiting, training, development, laying off of employees.

develops a model explaining individual behavior (e.g., problem solving,
decision making) based on findings of cognitive psychology using con-
cepts such as attitude, personality and definition of the situation as well
as short term and long term memory.
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TABLE B-1.  Summary of research fields that form roots of KM

research field characterization

systems theory is an entire scientific discipline that aims at the formulation of general
laws and rules about states and behaviors of systems and provides the
basis for many investigations, theories and concepts developed within
organization science and MIS.

artificial intel-  has tried to establish the analogy between human and computer problem

ligence (Al) solving and applies a common set of methods, e.g., mathematical logics,
pattern recognition and search heuristics, to a wide variety of problem
domains.

strategic determines the long-term goals and positioning of an organization and

management encompasses the complete process of formulation, implementation and
evaluation of strategies to link strategic and operational decision-mak-

ing.

other focus on certain aspects of management, such as innovation manage-
management ment, or provide an alternative view on management, such as systemic
approaches or system-oriented management, and evolutionary management.

organizational is a field that studies human behavior and experience in organizations

psychology and was later extended to explicitly consider the system characteristics
of organizations with different levels of abstraction: individual, group or
subsystem and organization.

organizational is a field of sociology that analyzes the structural similarities of organi-

sociology zations which are seen as social systems of activity. Organizational soci-
ology offers a variety of perspectives and approaches to describe and
interpret events and processes in organizations.

sociology of  views knowledge as socially constructed on the basis of a world view?

knowledge and comprises theories of social construction of reality which in both,
terminology and conceptualization, influenced organizational learning
and knowledge management theories.

a. in German: Weltbild

Apart from these roots of knowledge management which in large parts influ-
enced the literature on knowledge management, the topic is also discussed in other
disciplines, such as pedagogy (e.g., Mandl et al. 1994) or anthropology (e.g., Harri-
son 1995). Figure B-2 shows the conceptual roots of knowledge management that
were discussed above and the main concepts and constructs playing a role under
the umbrella of this field.

Knowledge management renews an old promise of a great part of the organiza-
tion science literature, especially organizational development, namely to provide
concepts to improve the systematic handling of knowledge in organizations. Fried
and Baitsch see the difference between OL and KM basically in a more centralized
approach to explicit existing knowledge in KM rather than the decentralized
approach aimed at generating new knowledge as in OL (Fired/Baitsch 2000, 36ff).
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However, this perspective fails to consider that KM concepts are not limited to a
centralized organizational unit managing the processes of gathering, organizing
and handling explicit knowledge, but also comprise a (large, if not larger) decen-
tralized part3 4

knowledge management

knowledge knowledge

goals strategy
intellectual asset people oriented technology oriented knowledge
management management
knowledge | J contents, e-learning  systems
processes roles an structures, knowledge systems

organization i
9 ontology ~ €conomics

!

translation to systematic design use of supporting
business/management of handling of knowledge IcT
terminology ‘

) individual
OL as dynamic process group
ingle/double | | . organization
single/double loop learning ;
S eedback
N, — organizational
identification organizational knowledge base/ o
qurning ‘ » application
_— memory
intuition institutionalization
interpretation . .
innovation P diffusion integration
management sociology of artificial
i —_— - R
strategic knowlegée organization  organizational information ™\ intelligence

development intelligence

management processing

organizational
sociology

human resource

organizational
management

systems
culture

organizational theory

psychology evolution of

organizations

organizational

organized
change

chaos

FIGURE B-2. Conceptual roots of knowledge management

Thus, knowledge management can basically be viewed as a translation of orga-
nizational learning and organizational memory approaches to management terms
and an integration with management concepts, such as strategic management, pro-
cess management, HRM, information management. The management focus also
encourages the goal-oriented design of the handling of knowledge, capabilities or
(core) competencies on a strategic, organization-wide level. Finally, central to
knowledge management is the use of modern information and communication
technologies as an enabler, a catalyst for the organizational instruments imple-
mented to improve the way an organization handles knowledge. This implies that
especially practitioners expect that knowledge management produces expectable,
manageable improvements in the handling of knowledge. As this is a recent inter-

39. See also the empirical results presented in part C which show that KM in organizations
is a decentralized, though often systematically supported approach.
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pretation of knowledge management it is understandable that although the term
knowledge management has been around for a long time, it is only recently that it
has received greater attention.

Since the late 80s and the early 90s there has been a tremendous growth in the
number of publications about knowledge management. A large number of books
and papers focusing on knowledge management have been published40. Addition-
ally, several management journals have produced special issues on knowledge
management‘”. Specialized journals with knowledge management or knowledge
organization in the title have mushroomed*? and numerous Web portals have been
created that specialize on knowledge management both in the Anglo-American
world and the German-speaking countries®. These developments are paralleled by
a vivid interest in the topic from professional consultants who, among other things,
present their own articles, case studies and entire Web sites on the topic44. The
field has absorbed and developed a substantial influx of ideas from a variety of
fields and disciplines45 . It seems as if managers—and scholars—have awakened to
the power of viewing organizations from a knowledge perspective and now engage

40. Some examples for books or papers focusing on knowledge management, knowledge
flow management, managing know-how or the organization of knowledge are Sveiby/
Lloyd 1987, Hertz 1988, Wiig 1988, Kleinhans 1989, Stata 1989, Nonaka 1991, Kogut/
Zander 1992, Quinn 1992, Albrecht 1993, Hedlund/Nonaka 1993, Strasser 1993, Wiig
1993, Blackler 1994, Hedlund 1994, Nonaka 1994, Schreinemakers et al. 1994, Zucker/
Schmitz 1994, Blackler 1995, Davenport 1995a, Nonaka/Takeuchi 1995, Bierly/
Chakrabarti 1996, Grant 1996b, Schmitz/Zucker 1996, Schneider 1996, Schreyodgg/
Conrad 1996, Schiippel 1996, Allee 1997, Demarest 1997, Giildenberg 1997, Ruggles
1997, Skyrme/Amidon 1997, Wiig 1997, Allweyer 1998, Baecker 1998, Brown/Duguid
1998, Choo 1998, Davenport et al. 1998, Davenport/Prusak 1998, Dieng et al. 1998,
Pawlowsky 1998, Probst et al. 1998, Willke 1998, Bach et al. 1999, Bullinger et al.
1999, Duhnkrack/Bullinger 1999, Hansen et al. 1999, Weggemann 1999, Zack 1999a,
Zack 1999c¢, Amelingmeyer 2000, Astleitner/Schinagl 2000, Bach/Osterle 2000,
Despres/Chauvel 2000, G6tz 2000, Krallmann 2000, Lehner 2000, Mandl/Fischer 2000,
Mandl/Reinmann-Rothmeier 2000, Roehl 2000, Alavi/Leidner 2001, Eberl 2001,
Mertins et al. 2001, Schreyogg 2001, Haun 2002, Hanged 2002, Ackerman et al. 2003,
Holsapple 2003.

41. Examples are the Strategic Management Journal, Winter Special Issue 1996, Spender/
Grant 1996, Gablers Magazin, August 1997, Probst/Deussen 1997, the California Man-
agement Review, Spring 1998, Cole 1998, the Journal of Strategic Information Sys-
tems, Fall 1999, Galliers 1999, and Fall 2000, Leidner 2000, the journal IEEE
Intelligent Systems and their Applications, O’Leary/Studer 2001, and the Journal of
Management Information Systems, Summer 2001, Davenport/Grover 2001, or in the
German-speaking countries, the journal Informationsmanagement, January 1998, e.g.,
Allweyer 1998, the journal Personalwirtschaft, July 1999, Jager/Straub 1999, the jour-
nal HMD, August 1999, Heilmann 1999.

42. Examples are the Journal of Knowledge Management, the Electronic Journal of Knowl-
edge Management, the Knowledge Management Magazine, Knowledge and Process
Management or the Journal of Intellectual Capital, see Table D-5 on page 710.

43. Examples are: URL: http://www.kmworld.com/, http://www.knowledgeboard.com/,
http://www.brint.com/km/, http://www.knowledgeMARKT.de/ (see also Table D-6 on
page 710).

44. Examples are URL: http://www.sveiby.com.au/, http://www.krii.com/, http://www.ento-
vation.com/, http://www.skyrme.com/.

45. See “From organizational learning to knowledge management” on page 22.
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in knowledge practice across industries, functions and geography46. Wiig (1997b,
6 and 10f) gives numerous examples of events and publications showing the
increasing attention that scholars and practitioners pay to the topic. Shariq (1997)
even proposes to develop a knowledge management discipline.

The extensive literature produced since then has tempted some authors, though
mostly on conference panels or in public newspapers, to question whether knowl-
edge management was just a passing “management fad”, a “buzzword” or an “ove-
rhyped label” (e.g., Roehl 2000, 79, Schneider 1996, 7, Skyrme/Amidon 1997, 29).
It has to be admitted that especially in the mid to late 90s there was an inflation of
“new” and heterogeneous approaches to knowledge management. Since then, some
definite trends have emerged, several authors have attempted to classify KM
approaches in order to show the breadth of the concepts developed47 and most
authors agree on a common core of concepts which make up knowledge manage-
ment, although the field is still far from being consolidated. The common core of
concepts that has been developed can also be observed in relatively broad agree-
ment among leading practitioners or practitioner-oriented literature about best and
good practices in knowledge management48.

Now, at the beginning of the new millennium there is still considerable and
growing interest in the topic and the number of authors, scholars and practitioners,
optimistic about a positive impact of knowledge management on organizations
seems to grow as well (e.g., Cole 1998, 20, Miles et al. 1998, 286, McCampbell et
al. 1999, Gotz 2000, Alavi/Leidner 2001, Mertins et al. 2001). Expectations have
settled to a more realistic level, though.

The growing number of success stories from organizations applying KM in gen-
eral and adequately designed ICT in particular have fueled the interest in the topic.
Information and communication technology is one, if not the enabling factor for an
improved way of handling knowledge in organizations which can support organi-
zations to deal with the problem of how to implement changes prescribed by orga-

46. See Amidon (1998, 45 and 52) who coined the term “Ken awakening” in this context.
The english word ken means to know, to recognize, to descry, to have an understanding
as a verb and perception, understanding, range of vision, view, sight as a noun. Accord-
ing to Amidon ken ideally characterizes the joint way of thinking of many executives
during the last decade that has the power to fundamentally transform businesses (Ami-
don 1999, 15fY).

47. See e.g., Binney 2001, 34ff who identifies six categories of KM applications in what he
calls the KM spectrum: transactional KM (case based reasoning, help desk and cus-
tomer service applications, service agent support applications), analytical KM (e.g.,
data warehousing and mining, business intelligence, customer relationship manage-
ment), asset management KM (e.g., intellectual property, document and content man-
agement, knowledge repositories), process-based KM (e.g., based on TQM and
business process reengineering programs, best practices, process improvement and
automation, lessons learned), developmental KM (e.g., skills development, staff compe-
tencies, teaching and training) as well as innovation and creation (communities, collab-
oration, discussion forums, networking, virtual teams)

48. See the empirical studies cited in chapter 10 - “Related Empirical Studies” on page 439;
see also e.g., Skyrme/Amidon 1997, Davenport et al. 1998, Skyrme 1999, Skyrme
1999a, Wiig 1999, Sveiby 2001.
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nizational learning or knowledge management concepts effectively and especially
efficiently into organizational practice.

Put in a nutshell, knowledge management seems to be a lasting phenomenon
with concepts applied systematically and consciously by an increasing number of
organizations and its lessons learned are here to stay. The share of organizations
that take advantage of this approach therefore should increase. Additionally, the
support by information and communication technologies is on the rise as well. The
following hypothesis will be tested:

Hypothesis 1: The share of organizations with a KM initiative has increased
compared to earlier studies

Even though generally the application of KM has great potentials in all industry
sectors, it is supposedly the service sector where KM penetrates the organizations
most. This is expected because of the higher share of knowledge workers in service
organizations than in industry organizations (see also part A) and the higher share
of non-routine business processes in service organizations. As a consequence,
access to KM-related systems should be targeted at a higher portion of employees
in service organizations than in industry organizations:

Hypothesis 2:  Service organizations have a higher share of employees with
access to KM-related systems than industrial organizations

4.1.2 From data to knowledge management

In addition to the interdisciplinary perspective on KM as presented in the last sec-
tion, there is yet another quite popular conceptualization which compares knowl-
edge management to data management and information (resource) management
(e.g., Kleinhans 1989, 26f, Lehner 2000, 76ff, Rehduser/Krcmar 1996). This is
especially true for the German business informatics literature that claims data and
especially information management as its primary research object (e.g., Heinrich
1996, 12). The corresponding information function is seen in analogy to other busi-
ness functions such as purchasing, production, sales and marketing, finance or
HRM (Heinrich 1996, 8) and is represented in many organizations by a Chief
Information Officer — CIO. The CIO is (primarily) responsible for the development
and administration of information and communication systems and infrastructure.
Thus, there is a clear focus on ICT.

Consequently, the perspective on KM in these approaches can be characterized
as primarily technology-oriented. Basically, many MIS researchers and quite a few
researchers from the field of Artificial Intelligence try to translate the findings and
ideas of the more human-oriented KM approaches to the development of so-called
knowledge management systems. In this view, ICT is regularly considered the
driving force for the successful implementation of KM initiatives. In the following,
this perspective will be applied to briefly survey the development from the man-
agement of data to the management of knowledge.

In most cases, the terms data, information and knowledge are still ambiguous
and vaguely defined®. This is especially true if definitions are compared between
different research disciplines (e.g., philosophy, sociology, natural sciences, MIS
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and computer science®’. However, many authors who went to the trouble of mak-
ing a clear distinction between these terms within the MIS discipline, seem to agree
on some form of a hierarchical relationship between data, information and knowl-
eafge5 ! Each higher level is based on or extends the preceding one. This conceptu-
alization is used to postulate different demands for management (goals, approach,
organizational roles, methods, instruments) and different resulting systems (data
base systems, data warehouses, information and communication systems, knowl-
edge management systems) on each of these levels.

Historically, in the seventies and the beginning of the eighties the focus cer-
tainly was on data management (see Figure B-3). In the following, the steps will be
discussed subsequently.

knowledge
organization
information Step 5
life cycle/ knowledge/
‘_"i’f’ca’t data organizational
integration
enterprise-wide Step 4 _memory
horizontal Step s knowledge
data integration information management
resource * late ‘90s/'00s
Step 3 T :
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FIGURE B-3. Historical development of information processing52

Step 0: isolated applications. The starting point for the historical development of
information processing can be described by a joint consideration of program logic
and data. There is no special attention being paid to data. Application systems hold
their own data storages leading to redundancies and inconsistencies between differ-
ent application systems.

49. For a survey on the different definitions used see Lehner/Maier 1997.

50. See also section 4.2.1 - “History and related concepts” on page 60.

51. Examples are Augustin 1990, 151, Eulgem 1998, 24, Greschner/Zahn 1992, 14, Willke
1998, 13.

52. The figure is based on Ortner 1991.
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Step 1: data base administration. In the first step, technical issues therefore mat-
tered most. Data base administration is concerned with the technical integration of
previously isolated data storage units. Examples for tasks are to guarantee efficient
data storage avoiding or controlling redundancies, to implement and administer the
data base management systems (DBMS) that provide instruments for technical
integration between application systems or to tune the performance of data base
systems.

Step 2: data administration. As DBMS penetrated organizations, semantic or
conceptual data integration, data modeling and data handling were the most impor-
tant questions to be resolved. These tasks together provide semantic data integra-
tion which is the primary goal of step 2.

Step 3: data management53. Separate organizational units were institutionalized,
which were responsible for the co-ordination of data management tasks throughout
an organization. Often, this coincided with the development of enterprise data
models which were seen as an instrument for the integration of project or depart-
mental data models on an organization-wide level. Sophisticated methods for data
modeling and data base modeling have been developed, many data base languages
have been introduced, SQL became the industry standard for the definition (data
definition language), manipulation (data manipulation language) and query of data
structures (query language) as well as the administration of user privileges (data
control language).

With the advent of an organization on a certain step, tasks introduced at a previ-
ous step still play a role. For example data base administration on step 1 covers not
only hierarchical and network DBMS, but also relational DBMS (step 2), very
large DBS (step 3), object-oriented, active and multidimensional DBMS in step 4
as well as content management systems and the access of DBMS from the Web
(both Internet and Intranet) in step 5 (see Figure B-3). Data management tasks have
been extended during the introduction of information management and knowledge
management as well. Information management requires for example the introduc-
tion of a data life cycle, responsibilities for data elements and sophisticated systems
and procedures for the provision of data supporting decision making: data ware-
housing and data mining technologies.

Figure B-4 shows a simple data life cycle model which gives an overview of the
most important technologies the data part of which has to be handled by data man-
agement: transaction processing systems (TPS) and data base systems, data ware-
houses and business intelligence tools and systems (especially OLAP, reporting
and data mining tools) which support decision making.

Soon it became clear that data could not be the sole focus of a data resource
management which claimed to be on the board of executives and therefore on the

53. Due to their importance for KM, the following three steps will be discussed in more
detail.
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same hierarchical level of the organization structure as traditional management
functions such as production management or marketing/sales management. Data
had to be accessible by the users in a way which supported the tasks that users had
to fulfil.

remembering the past
(databases and data warehouse)

transactions data
people
technology
handling the preparing for the future
present (MIS, EIS, DSS, OLAP,
(TPS) data mining)

new business systems

FIGURE B-4. “Closed loop” of data handling in an organization>*

Step 4: information management. As a consequence information was understood
as a production factor which had to be managed like other production factors (cap-
ital, labor). Thus, the scope of the information resource management was a much
broader one as compared to data management55 . The most important aspects were
the extension from the management of syntactic and semantic to pragmatic aspects
of information understood as an instrument for preparing decisions and actions,
information logistics, the contingency approach to information—the different
interpretation of information in different situations—and the perspective-based
approach to information which means that different groups of users might interpret
the same data differently.

From an organizational perspective, information management was understood
as the management of the information life cycle (see Figure B-5, also Krcmar
2003, 76ff): (1) the systematic acquisition of information sources, (2) which are

54. Source: Watson 1999, 11.

55. A large number of books and papers on information management or information
resource management have been published with a peak in the 80s and beginning of the
90s of the last century. More recently, there is less talk about information (resource)
management. However, the basic ideas are applied, updated and extended in fields such
as management of information systems, strategic planning for information systems,
strategic information systems or information systems leadership. For recent collections
of material on information management and related areas see e.g., Galliers/Leidner
2003, Heinrich 2002, Krecmar 2003, Pearson 2001, Ward/Peppard 2002, Watson/Bro-
hman 2003).
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then made physically accessible as information re-sources and thus provide (3) the
information supply which is compared to (4) the information demand of the organi-
zation. These ideas of information logistics (Levitan 1982, Lehner et al. 1995,
232ff) and an internal information market (Kuhlen 1995) are supported by (5) the
management of the information and communication infrastructure as well as the

application systems in support of the organizational processes, rules and regula-
tions.
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FIGURE B-5. The life cycle model of information management56

The recent approaches in the field of business process modeling and their tech-
nical counter-part, workflow-management systems, reflected the respective devel-
opments in organization science, namely the orientation towards business pro-
cesses: business process management or business process (ve-)engineering.

As a consequence, organizations invested heavily in business process reengi-
neering (BPR) programs (e.g., Hammer/Champy 1993, 1995, Grover/Kettinger
1995) in order to orient their organizational structures towards customers, both
internal and external ones. Effective and efficient business process management
was considered a dynamic organizational core competence (e.g., Osterloh/Frost

56. Source: Krcmar 2003, 77.
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1996, 175ff). Only recently, the smooth functioning of business processes has
become a kind of a commodity in many industry sectors. ICT support for business
processes, especially routine business processes, has been widely applied in the
form of workflow management systems5 7. Much effort has gone into the translation
of business processes into workflow models so that new or changed designs of
business processes could be implemented highly effectively and efficiently (e.g.,
Galler 1997, especially 31ff).

Wide application of business process reengineering and management produced
as a result fierce competition based on prices and (delivery) time. In order to
improve organizational goals such as profitability and growth, executives focused
speed of innovation as the most important competitive factor because new products
and services would stimulate demand and thus increase the overall market whereas
otherwise growth was only possible at the cost of competitors.

In the course of this changed focus, it was often cited that only “fast” organiza-
tions would survive. “Fast” in this case means the ability to quickly react to oppor-
tunities and threats from the environment and to produce innovative ideas and turn
them into products and services at a quicker pace than the competition. Organiza-
tions identified learning and knowledge as the key concepts that had to be focused
on. As mentioned before, organizations started to apply the extensive literature
from organization science about innovation, change and organizational learning to
design improved flows or processes of knowledge. Knowledge management
entered the management community.

Step 5: knowledge management. Whereas organizations have realized substantial
benefits from BPR in terms of quality of products and services, productivity,
throughput time and in terms of customer satisfaction, knowledge has proven to be
difficult to manage. Knowledge work and knowledge-intensive business processes
have been difficult to reengineer (Davenport 1995b, 8). BPR has provided a num-
ber of instruments which could also be applied to the improvement of knowledge
processes and some authors have tried to pave the way to an integration of BPR
with more traditional approaches to organizational change known from organiza-
tion science®®. However, their successful implementation requires a different focus
or perspective on organizations, the focus on knowledge and knowledge processes.
This perspective spans business processes rather than focusing on exclusively one
business process. The reason for this is that whereas the flow of knowledge within
a business process is (1) easier to determine and (2) easier to optimize, it is the flow
of knowledge between business processes, the interfaces between different organi-
zational units and topics that might provide the highest potential for innovation and
competitive advantages. Thus, it is expected that organizations support several, if
not all business processes rather than focusing on one single business process. The
following hypothesis will be tested:

57. See also section 4.3 - “Knowledge management systems” on page 82.
58. For example Osterloh/Frost 1996, Kock et al. 1997, Liebmann 1997.
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Hypothesis 3: Knowledge management activities span business processes rather
than focusing on exclusively one business process

An organization's ability to learn or handle knowledge processes (process view)
or its ability to handle knowledge (product view) have been considered the new
key success factor. This has required new organizational design alternatives and
also new information and communication systems to support the smooth flow of
knowledge which consequently have been called knowledge management systems.

Already existing tasks on lower steps have been once again extended. With the
advent of advanced data base and network technologies as well as the availability
of sophisticated Al technologies for purposes such as text mining, user profiling,
behavior analysis, pattern analysis, semantic text analysis, knowledge management
extended the focus of information management to the handling of new information
and communication technologies as well as to enrich application development with
intelligent technologies (see Figure B-3 on page 40).

With respect to data, knowledge management needs to handle networks of semi-
structured, context-rich data, experts, participants and their combination. Data
management has been once again extended to cover meta-data and content man-
agement for semi-structured data on an enterprise-wide level. This includes the
design and the handling of meta-data for the corresponding new tools and systems
such as content management systems, tools and procedures to support data
exchange and data access between a multitude of new systems and technologies,
e.g., Web and Intranet technologies, mobile technologies, document management
technologies. Certainly, KMS cannot be reduced to their data and meta-data struc-
tures, but offer a new variety of ways to support the handling of knowledge in orga-
nizations>”.

To sum up, in many organizational contexts and several approaches in the litera-
ture, knowledge management is simply viewed as the next consequent step in the
development of organizational information processingéo. Indeed, from a data-ori-
ented perspective, this view can be justified and has its advantages. It explains, for
instance, what data management tools and methods, what information logistics and
ICT infrastructures are required in order to effectively build knowledge manage-
ment systems.

However, the concepts of knowledge management also require a much broader
view which includes organizational functions and processes traditionally not
viewed as part of information managementél. As opposed to the first four steps in
the model, the last step, knowledge management, consequently is not implemented

59. See section 4.3 - “Knowledge management systems” on page 82.

60. For an approach that is most closely related to information management see the model
for the management of knowledge presented in Rehduser/Krcmar 1996, 20 who reuse
the life cycle model presented in its latest version in Kremar 2003, 77 which was origi-
nally developed for the management of information, see also Figure B-5 on page 43.

61. See section 4.1.1 - “From organizational learning to knowledge management” on
page 22.
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by adding tasks to an already existing organizational unit, in this case an IT depart-
ment. In organizations, this gap between information management and knowledge
management is reflected by the fact that generally, if a separate organizational unit
is created held responsible for knowledge management, this unit is not positioned
in the realm of an IT function. For example, the departments headed by a Chief
Knowledge Officer (CK0)®? of pioneering professional services companies were
separated from the IT departments headed by a Chief Information Officer (CIO).

Both historical roots of KM—the interdisciplinary field of organizational learn-
ing and the step model tracing the management of knowledge back to the manage-
ment of data and information—have to be considered for a definition of KM.

4.1.3 From traditional work to knowledge work

As mentioned in section 1 - “Motivation” on page 1, the transformation of society
and economy into a knowledge society and a knowledge economy has substantially
changed the work places of the majority of employees. The concept of knowledge
work was coined in order to stress the corresponding changes in the work pro-
cesses, practices and places of employees and thus the differences to more tradi-
tional (often manual) work. In the following, the concept of knowledge work is
briefly discussed from the perspective of an (ICT supported) KM initiative. This
focus is also used to visualize the differences to more traditional work, such as rou-
tine office work.
Knowledge work can be characterized as follows®?:
e target: solves ill-structured problems in complex domains with a high degree of
variety and exceptions,

e content: is creative work, requires creation, acquisition, application and distribu-
tion of knowledge and bases inputs and outputs primarily on data and informa-
tion,

e mode of work: consists of a number of specific practices, e.g., creating new
knowledge, interpreting, integrating, representing, retaining and securing it, pro-
ducing and reproducing knowledge or, in Schultze’s (2003, 50f) terms, practices
of informing, such as expressing or extracting experiences, monitoring what can
be learned from happenings, translating knowledge to other domains, interpret-
ing and absorbing knowledge and networking with other people,

o personal skills and abilities: uses intellectual abilities and specialized knowl-
edge rather than physical abilities and requires a high level of education, train-
ing and experiences resulting in skills and expertise,

e organization: is often organized decentrally using new organizational meta-
phors, such as communities of specialized knowledge workers, has strong com-
munication, coordination and cooperation needs and is highly mobile, flexible
and distributed,

62. See section 6.1.2.1 - “Knowledge manager (CKO)” on page 163.
63. See also Kelloway/Barling 2000, Hayes 2001, 81f, Schultze 2003, 43.
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e JCT: requires a strong yet flexible personalized support by information and com-
munication technologies.

Knowledge work can be defined as work that creates, translates or applies new
knowledge. This definition is a rather narrow one so that only a small percentage of
actual work being done in organizations would qualify as knowledge work. The
broader term, information work, takes into account that not all work with informa-
tion necessarily generates, translates or applies new knowledge and comprises
knowledge work, management work and data (service) work (Drucker 1993,
Schultze 2003, 45).

Data or service work relies on established procedures, is well defined and does
not require equally high levels of education than in the case of knowledge work.
Management work is performed by business owners, executives, legislators, senior
officials and supervisors whose daily work practices comprise the processing, com-
munication and translation of (abundant) information and the preparation, taking
and execution of decisions®. In this narrow view, knowledge work is restricted to
(re-)producing new knowledge whereas data (service) work transforms informa-
tion, but does not produce new knowledge. However, in actual work practices, it
might be difficult to separate knowledge work from data or service work so that
actual KM initiatives or KMS might be most useful when supporting information
work in general and not be limited to restrictively to a narrow definition of knowl-
edge work.

A number of authors have used the concept of knowledge work to classify occu-
pations or positions of actual workers into knowledge and non-knowledge workers
or routine, manual etc. workers®. This distinction, however, is not without trouble
because on the one hand all human work requires some kind of knowledge and on
the other hand even within one profession actual workers might differ widely
according to the portion of their work that qualifies as knowledge work. The term
knowledge work refers to (Kelloway/Barling 2000):

Professions. Occupations or job positions are classified into knowledge workers
and non-knowledge workers or routine, manual etc. workers. This distinction is not
without trouble because on the one hand all human work requires some kind of
knowledge and on the other hand even within one profession actual workers might
differ widely according to the share of their work that qualifies as knowledge work.

Group characteristics. Education, training and years of work experience are a
necessity for a worker to be called an expert. In this case, knowledge work refers to
experts’ work and thus defines a group of individuals who share certain character-
istics, e.g., the ones mentioned above. However, on the one hand experts might not
always be engaged in knowledge work, but also have to do for example routine

64. See Drucker 1993, 5ff and 75ff who elaborates on the characteristics and productivity
of knowledge workers and service workers; see also Schultze 2003, 45.

65. One example is Machlup 1962, Wolff 2005; see also Schultze 2003 and the literature
cited there.
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data work and on the other hand less experienced employees might be engaged in
just the same type of work than experts are. This would then require just the same
organizational and ICT design, so that the distinction is not appropriate for defining
a target group of individuals for KMS design.

Activities/behavior. Thus, knowledge work should not be restricted to a certain
class or group of employees. It should rather be used as a concept that allows a
focus on commonalities across professions and positions for the application of KM
instruments, KM-oriented organizational design and ICT support. As an increasing
portion of employees is engaged in this type of work (Wolff 2005), the correspond-
ing design of an ICT environment throughout an organization gains importance.

In this book with its focus on (ICT supported) KM initiatives, knowledge work
relates to this latter category of specific activities and behavior that require specific
organizational and ICT design. Table B-2 compares the traditional, routine work
environment of an office employee with the work environment of a knowledge
worker. It shows the changed requirements for the organizational design and the
ICT support for knowledge work that have to be considered by a KM initiative and
some aspects of economics that affect the management of knowledge work.

Organizational design. When compared to traditional work, knowledge work can
be characterized by stronger communication needs, weakly structured and less
foreseeable processes, the assignment of multiple roles to one person rather than a
single job position per person and the increasing importance of teamwork in the
form of project teams, networks and communities in addition to work groups and
departments. These changes are reflected by a decentral organizational design that
uses the metaphors of a network, a spider’s web or a hypertext organization66 in
addition to the traditional hierarchy and that strengthens the position of decentral
units.

Business process reengineering and business process improvement programs
aim primarily at highly structured, deterministic processes as can be found in more
traditional work settings. In the realm of knowledge work, however, knowledge
processes cannot be designed as easily so that other management techniques are
required. Examples are knowledge management and knowledge process redesign.
The latter aims at combining the positive experiences made in BPR efforts with the
promises of knowledge management.67 The boundaries of an organization are
blurry and knowledge workers are engaged in a large number of communication,
coordination and cooperation processes and practices that cross the organizational
boundaries. Alliances, clusters, joint ventures, (virtual) networks and professional
communities are some examples for types of institutional settings that have been
developed to organize these exchanges. More recently, so-called knowledge coop-
erations are cooperations between independent legal organizations which have
been established in order to overcome specific knowledge problems the goal of

66. See section 6.1 - “Structural organization” on page 158.
67. See section 6.3 - “Process organization” on page 207.
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which is to develop new, applicable knowledge as product or as process by a com-
bination and integration of existing, possibly secured knowledge that the partners
hold or by joint knowledge development68.

TABLE B-2.

Traditional office work versus knowledge work

criterion

traditional office work

organizational design

orientation

boundaries

centralization
structure

process
(re-) design

group

role
ICT support

type of con-
tents

storage

data handling

coordination

modeling

workspace

data-oriented

organization-internal focus

central organizational design
hierarchy

highly structured, deterministic pro-
cesses; pre-structured workflows

business process reengineering,
business process improvement

work group, department

one job position per person

structured data,
e.g., tables, quantitative data

(relational) data base management
systems, data warehouses

coordination of accesses, integrity,
control of redundancy

workflow management system

data, business process, workflow

fixed workspace

knowledge work

communication-oriented

focus across organizational bound-
aries, (knowledge) cooperation?,
co-opetition, (virtual) networks

decentral organizational design

network, hypertext orgamizationb

weakly structured, less foreseeable
processes; ad-hoc workflows

knowledge management, knowl-
edge process redesign

project team, network, community

multiple roles per person

semi-structured data,

e.g., content, links, hypertext docu-
ments, container, messaging or
learning objects, workflows

document and content management
systems, Weblogs, Wikis, experi-
ence data bases, learning reposito-
ries, newsgroups, mail folders etc.

synchronization, information
sharing, distribution of messaging
objects, search and retrieval

messaging system, Groupware

ontology, user profile, communica-
tion, activity/work practice

mobile office, virtual office,
multiple workspaces

68. See also Badaracco 1991, Doz/Hamel 1998, Aulinger 1999, Moser 2002, Maier/Trogl

2005.
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TABLE B-2.  Traditional office work versus knowledge work
criterion traditional office work knowledge work
equipment®  personal desktop computer; poor laptop, personal digital assistant,
resources mobile phone; rich resources
applications  small range of applications wide range of applications, includ-
ing Web applications
connectivity  isolated; stand-alone connected; permanent, fast net-
work connections, mobile devices
economics®
management finance, past orientation, periodic balanced set, future orientation,
focus reporting instant access
location of things flows
value
tangibility tangible intangible
metrics production statistics, metrics for innovation statistics, metrics for
reporting managing
standardiza-  standards; standard products and common, yet customized products
tion services and services

a. See Maier/Trogl 2005.
b. See Nonaka 1994, 32ff and section 6.1 - “Structural organization” on page 158.

c. For a more detailed description of hardware and basic software differences between
early personal computers and today’s personal ICT equipment of knowledge workers
and the consequences for the design of a supportive infrastructure see Maier/
Sametinger 2002, 2003.

d. See also Skyrme 2000, 322.

ICT support. From an ICT perspective, the main changes in the requirements
occur due to the considerably higher complexity of data and the focus on organiza-
tion-wide and inter-organizational communication and mobility of personally
responsible knowledge workers. Storage and handling of semi-structured data, e.g.,
hypertext documents, messaging and learning objects, experiences or skill directo-
ries require additional ICT systems, such as document and content management
systems, e-learning platforms, messaging systems etc. in addition to the traditional
relational data base management systems and data warehouses. Consequently, the
challenges in the handling of data are no longer restricted to the provision of integ-
rity, control of redundancy and coordination of accesses as in the relational data
base world. New challenges are complex synchronization needs of mobile work-
spaces, information sharing within and across organizational boundaries as well as
search and retrieval in documents and messaging objects that are encoded in a large
number of heterogeneous formats for semi-structured data and reside in a variety of
data and document sources spread throughout the organization.
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Coordination in traditional office work is provided by workflow management
systems that implement operative business processes. The lesser structured knowl-
edge work can be coordinated by messaging systems and Groupware. Conse-
quently, modeling used to focus largely on data (entity relationship modeling),
objects and classes (object-oriented modeling) and business processes (business
process modeling). Knowledge work requires content- and communication ori-
ented modeling techniques that define meta-data and provide taxonomies, ontolo-
gies, user models, communication diagrams, knowledge maps and diagrams that
show what objects, persons, instruments, roles, communities, rules and outcomes
are involved in the main knowledge-related activities®’. Finally, the increased
mobility of knowledge workers requires multiple, virtual workspaces that can be
personalized according to the demands and practices of their users.

This fundamental change in ICT support is backed by a corresponding major
shift in the ICT infrastructure. PCs are no longer equipped with weak resources and
used in an offline, stand-alone mode. Computers have rich resources, provide
information-rich modes of interaction with the user, permanent, fast network con-
nections as well as highly flexible wireless and mobile connections and compre-
hensive communication features. Mobile appliances, such as notebooks, PDAs and
mobile phones are equipped with a wide range of applications.

To sum up, this calls for (1) the systematic, flexible handling of context, (2)
intelligent functions to handle the vast amounts of substantially extended types of
contents, i.e. semi-structured data in the organizational “knowledge base”, and (3)
extended functionality for collaboration. These functions have to be realized in or
seamlessly integrated with the knowledge workers’ personal Workspaces70.
Economics. Correspondingly, management focus has shifted from a mere periodi-
cal financial focus with its past orientation to a flexible and balanced set of criteria
that show the current status of the organization’s resources, processes, innovation
and performance. The interest thus has shifted from tangible to intangible assets,
from things to flows as Skyrme (2000) puts it, from standards and standard prod-
ucts and services to common yet customized products and services. Metrics are
required not simply for reporting the production statistics of goods and services,
but to manage the innovation process(es) in the organization. Knowledge manage-
ment in this realm provides for more visibility of organizational resources, skills
and knowledge processes and allows for a more systematic strategic management
of (core) competencies in an organization’ .

Consequently, KM initiatives primarily aim at fostering an organizational and
ICT environment that is suited for knowledge work”?. The substantially changed

69. See section 6.6 - “Modeling” on page 237.

70. See also section 4.3 - “Knowledge management systems” on page 82 for a discussion of
knowledge management systems and their differences to more traditional information
systems.

71. See section 5.1.1 - “From market-based to knowledge-based view” on page 94.
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work practices of their largely increased main target group, the knowledge work-
ers, together with recent innovations in ICT infrastructure demand a strategic ini-
tiative, knowledge management, that not only improves organizational effective-
ness, but systematically realizes the potentials of a learning- or a knowledge-inten-
sive organization for creating and sustaining superior competitive positions.

4.1.4 Definition

Knowledge management is still a young field with multidisciplinary roots. Thus, it
is not surprising that there seem to be almost as many definitions to the term than
there are approaches or “schools” of authors contributing to the field. On the one
hand, this situation can be characterized as a positive development because the lack
of clear boundaries has allowed the free influx of ideas, concepts and approaches.
On the other hand, the blurry and vague boundaries led to considerable confusion,
especially among practitioners, regarding the question what exactly they would
have to do in order to “implement knowledge management” into their organiza-
tions. Neither the goals were clarified which could be set for a KM initiative, nor
were there strategies, a comprehensive list of instruments, procedures or methods
how to implement these instruments, their value propositions and how to measure
the results of this approach. Apart from general statements, both, the question as
well as the answers which knowledge management provided, were unclear.

This situation has changed, both in the literature and to a large extent in practice.
Many branches have emerged from the healthy KM tree which more or less build
on the same basis. Recently, several authors went to the trouble to review the vari-
ous approaches of knowledge management more or less extensively. They tried to
elicit the prevalent lines of development and to classify the KM approaches73.
Generally, there is agreement about the distinction between human and technology
oriented KM approaches which basically reflects the origin of the approaches,
either in a human/process-oriented organizational learning, organization science
background, or on the other hand in a technological/structural organization science,
a MIS or computer science/artificial intelligence background74.

There is also agreement that there are more holistic KM conceptualizations
which encompass both directions. However, even the more holistic concepts do not
really integrate the two directions. Most holistic approaches seem to focus on the
human oriented side and mention technology as one of the enabling factors without
really integrating it. Recently, technology-oriented concepts pay more attention to
the human side with the help of knowledge processes and business processes and

72. Knowledge work is the primary target of knowledge management, but corresponding
organizational instruments and ICT tools and systems might also aim at improving
information work which includes management and data or information service work.

73. Examples are Schneider 1996a, 17ff, Schiippel 1996, 187ff, Giildenberg 1997, 231ff,
Roehl 2000, 88ff, Amelingmeyer 2000, 15ff, Swan 2001, 1f, Swan/Scarbrough 2001,
10, Walger/Schencking 2001.

74. The distinction between human-oriented and technology-oriented approaches has a
long tradition in organization science (e.g., Trebesch 1980, 10 uses the framework to
distinguish approaches for organization development).
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the integration of “packaged” instruments’>. Figure B-6 shows the two sides of
knowledge management and some examples for concepts developed in holistic
approaches aimed at their integration.

strategy
organizational
knowledge KM tocls
knowledge
life cycle
human-oriented technology-oriented
knowledge management < knowledge management
business and
knowledge
individual processes laff
knowledge platiorms
integrating
instruments

FIGURE B-6. Human versus technology-oriented KM and approaches to their
integration

In the following, this basis shall be discussed with the help of a brief review of
definitions. Recently, many authors have concentrated on the development of a
specific idea or concept without even trying to define knowledge management. The
definitions presented here were selected and classified to provide an overview of
the most important (in terms of citation) and the most promising (in terms of the
current and foreseeable developments of KM in practice) approaches of defining
the subject in the literature. They will then be summarized in a working definition
for knowledge management.

Definitions focusing on a life cycle of knowledge tasks, functions or processes.
These approaches view knowledge management as a life cycle or a complex orga-
nizational “function”, “task” or “process” and basically break it down into sub-
tasks, sub-functions, sub-processes or (process) activities. The goal of knowledge
management is to improve these sub-tasks, in most cases the creation or genera-
tion; acquisition; identification or capture; validation and evaluation; conversion;
organization and linking; formalization or storage; refinement or development; dis-
tribution, diffusion, transfer or sharing; presentation or formatting; application and
evolution of knowledge, with the help of systematic interventions, instruments or

measures76.

75. See also section 6.3.2 - “Knowledge management processes” on page 212.

76. See Wiig 1988, 104ff, Schiippel 1996, Giildenberg 1997, 247{f and 370ft, O’Dell/Gray-
son 1997, 11, Choo 1998, 18ff and 105ff, Mentzas/Apostolou 1998, 19.3, Probst et al.
1998, Rey et al. 1998, 31f, Amelingmeyer 2000, 28, Nissen et al. 2000, Pawlowsky
2000, 115ff, Roehl 2000, 154ff, Alavi/Leidner 2001, 115ff, Bhatt 2001, 71ff, Mertins et
al. 2001a, 3f.
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Examples: Knowledge management comprises all possible human and technol-
ogy oriented interventions and measures which are suited to optimize the produc-
tion, reproduction, utilization and logistics of knowledge in an 0rganizati0n77
(Schiippel 1996, 191f).

Fraunhofer Berlin defines knowledge management on the basis of their bench-
marking study as comprising methods, procedures and tools which support the core
activities generate, transfer, store and apply knowledge. Knowledge management
contributes to business goals as a closed core process in all areas and levels of the
0rganizati0n78.

Strategy- or management-oriented definitions. These definitions elaborate on
the management side of KM and focus the strategic relevance of a KM initiative,
program or agenda.

Example: “Applying Knowledge Management broadly throughout [the] organi-
zation [...] requires taking a systematic and holistic view of the knowledge
agenda—understanding the strategic role of knowledge, linking it to key manage-
ment decisions and business processes, and improving processes for knowledge
creation, sharing and use” (Skyrme/Amidon 1997, 30).

Technology-oriented definitions. These perspectives build on the concepts of
data and information management and thus represent an MIS viewpoint. Authors
of these approaches usually extend the object of information management to
include knowledge, both in the form of somewhat more valuable information or
context-enriched information to be stored and distributed with the help of informa-
tion and communication systems, and in the form of knowledge in people’s heads
(e.g., Kleinhans 1989, 26f, Rehduser/Krcmar 1996). As a consequence, knowledge
management has to fulfill some functions traditionally attributed to HRM. Some
technology-oriented definitions encompass a technology-oriented version of the
life cycle of knowledge tasks, functions or processes mentioned above’’ (e.g., All-
weyer 1998, 44). Additionally, there are several authors who define KMS or tech-
nologies in support of KM and implicitly presuppose a KM definition®°.

77. The original definition in German is: “Wissensmanagement ist [...] als ein Entwurf zu
verstehen, der alle moglichen human- und technikorientierten Interventionen und
MaBnahmenpakete umfafit, die dazu geeignet sind, die Wissensproduktion, -reproduk-
tion, -distribution, -verwertung und -logistik in einer Organisation zu optimieren”
(Schiippel 1996, 1911).

78. The original definition in German is “Wissensmanagement umfaflt alle Methoden, Ver-
fahren und Werkzeuge, die die Kernaktivitidten fordern und als geschlossener Kern-
proze in allen Breichen und Ebenen der Organisation zur Realisierung der
Organisationsziele beitragen.” (Heisig/Vorbeck 1998, 3, see also section 10.1.8 -
“Fraunhofer Berlin” on page 444).

79. See “Definitions focusing on a life cycle of knowledge tasks, functions or processes.”
on page 53. Regularly, the life cycle of knowledge functions is extended to include the
“deletion” or “archiving” of knowledge as in the technology-oriented definitions
explicit knowledge is considered storable and thus is not bound to a person as in people-
oriented definitions.

80. See “Multiple definitions and no explicit definition at all.” on page 55 below.
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Example: Knowledge management comprises the management of data, informa-
tion and knowledge processing in organizations. Knowledge and information are
viewed as objects which generally can be handled and which are stored on knowl-
edge or information media in material form (as data). Knowledge management is
not confined to the technical realm like traditional data and information manage-
ment. It includes the personal and institutional knowledge potentials and their pro-
cessing. Thus, it takes over certain functions of HRM?®! (Kleinhans 1989, 26).

Definitions focusing collective or organizational knowledge. These approaches
view the organization as a social system and as the primary object of knowledge
management. Goal of KM initiatives or strategies is to improve the collective intel-
ligence or collective mind of organizations so that the resulting systematic coordi-
nation of knowledge and intellect throughout the organization’s often highly disag-
gregated network of individuals is applied to meet customer needs (also Quinn
1992, 72).

Example: Knowledge management means all organizational strategies to create
an “intelligent” organization. These strategies comprise (1) with respect to individ-
uals the organization-wide level of competencies, education and ability to learn of
the members of the organization, (2) with respect to the organization as a system
creating, using and developing collective intelligence and the collective mind and
(3) with respect to the technological infrastructure if, to what extent and how effi-
ciently the organization uses ICT suitable for the organization’s way of doing busi-
ness (Willke 1998, 39).

Multiple definitions and no explicit definition at all. In addition to this broad
variety, there are also quite a few authors who give more than one definition in
order to show different challenges or solutions which would be out of the bound-
aries of either one of the definitions. Additionally, there are quite a few articles,
especially technology and/or practitioner-oriented ones, which present specific
ideas about knowledge management and do not define this term at all®2. Their
implicit definitions all fall more or less in one of the categories mentioned above.
Example: (1) KM comprises “the practices and technologies which facilitate the
efficient creation and exchange of knowledge on an organization-wide level in
order to enhance the quality of decision making”, (2) “KM enables the re-use of
information and experience to increase the velocity of innovation and responsive-

81. The original definition in German is “Wissensmanagement umfaf3t das Management der
Daten-, Informations- und Wissensverarbeitung im Unternechmen. Wissen und Informa-
tionen werden dabei als grundsétzlich handhabbare Objekte angesehen, die direkt oder
indirekt {iber Wissens- bzw. Informationstriger in materieller (Daten-)Form vorliegen.
Wissensmanagement beschrankt sich jedoch nicht nur auf den technischen Prob-
lemkreis, wie das traditionelle Daten- und Informationsmanagement, sondern es ver-
waltet auch insbesondere die personellen und institutionellen Wissenspotentiale und
deren Verarbeitung. Es iibernimmt damit spezielle Funktionen des Personalmanage-
ments.”

82. Examples are Abecker et al. 1998, Bach 1999, Bach/Osterle 1999, Nedef/Jacob 2000,
94, Wildemann 2000, 65ff.
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ness. Knowledge in these definitions is seen as “the information resident in peo-
ple’s minds which is used for making decisions in previously unencountered cir-
cumstance” (both definitions are taken from Delphi 1997, 12).

A comprehensive definition for knowledge management which can serve as a
basis and context for the subsequent investigation into the potentials of systems
supporting such an initiative, thus has to consider the following areas (for details
see also the following chapters):

Strategy. The definition has to show that systematic interventions into an organi-
zation’s knowledge base have to be tied to business strategy. The resource-based
view in general and the knowledge-based view in particular provide a suitable the-
oretical basis.

Knowledge life cycle tasks. In order to give a more detailed picture about what
KM is about, the definition can list a number of functions, tasks or processes which
a KM initiative supports or tries to improve. Examples are®3:

operative or specific knowledge management tasks such as the identification,
acquisition, creation, capturing, collection, construction, selection, evaluation,
linking, structuring, formalization, dissemination, distribution, retention, evolution
of, access to and last but not least the application of knowledge or

(strategic) knowledge management tasks such as the anchoring of knowledge
orientation in the vision and mission of the organization, the support of a knowl-
edge-oriented organizational culture, the setting of knowledge goals and the selec-
tion of knowledge strategies to achieve these goals, the identification of knowledge
gaps or barriers, the (economic) evaluation of the handling of knowledge in an
organization, the implementation of knowledge strategies with the help of a (re-)
design of KM tasks, roles, processes or ICT infrastructure.

Instruments. The same argument as in the case of tasks is also true for KM instru-
ments. Pioneering organizations developed new instruments to promote the han-
dling of knowledge in the course of the implementation of their knowledge man-
agement initiatives which show what knowledge management (currently) is about.
Examples are®*: expert yellow pages, skill data bases, communities, balanced
scorecards, learning laboratories, distance, tele or Web based training and educa-
tion, expert networks or intellectual Webs®®, new roles such as knowledge brokers
or subject matter specialists, knowledge maps, lessons learned, best practices, men-
toring and coaching, space management, competence centers, integration of exter-
nal knowledge media (persons, material, ICT) and the management of legal aspects
of knowledge (patents, licensing, appropriability of knowledge). Instruments affect
the objects of knowledge management, usually a combination of objects.

83. See section 6.3.1 - “Knowledge management tasks” on page 207.

84. See also Probst et al. 1998, Roehl 2000, Amelingmeyer 2000, 118ff and chapter 6 -
“Organization” on page 153.

85. Quinn et al. 1996, 78.
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Objects. Depending on the perspective on knowledge management, objects can be
objectified knowledge resources, people, organizational or social structures and
knowledge-related technology (especially ICT). In the case of the view of knowl-
edge as a resource, there are plenty of taxonomies distinguishing between different
types of knowledge, e.g., tacit versus explicit, declarative versus procedural, narra-
tive versus abstract, internal versus external®®.

Linking to organizational or collective learning. Knowledge management is not
exclusively about individual learning. It is the collective learning processes as the-
orized in the OL literature, that make this approach so interesting. Collective learn-
ing is of differing types (e.g., single loop, double loop, deutero learning), takes
place on different levels of the organization (e.g., work group or project, commu-
nity or network, organization, network of organizations) and in different phases
(e.g., identification or creation, diffusion, integration, application, feedback). One
of the most important facets of the OL approach is the idea that all the processes of
learning in collectives are different from individual learning. Thus, it is the dynam-
ics of OL—sometimes called the OL cycle—that is of interest here.

None of these areas explicitly focuses on the contents, that is the actual subjects,
topics or knowledge area(s) around which a KM initiative builds a supportive envi-
ronment. The reason for this is that the definition of KM should be general enough
so that all kinds of different knowledge areas can be supported by strategies and
instruments. Certainly, a specific KM initiative has to define what concrete knowl-
edge areas will be supported, to what extent this knowledge is readily available in
an the organization and how much knowledge has to be created or acquired87.
Box B-1 presents the definition for knowledge management as used here.

Knowledge management is defined as the management function responsible for
the regular selection, implementation and evaluation of goal-oriented knowledge
strategies that aim at improving an organization’s way of handling knowledge
internal and external to the organization in order to improve organizational per-
formance. The implementation of knowledge strategies comprises all person-ori-
ented, organizational and technological instruments suitable to dynamically opti-
mize the organization-wide level of competencies, education and ability to learn
of the members of the organization as well as to develop collective intelligence.

BOX B-1. Definition of knowledge management

The term management is used here in a functional sense (managerial functions
approach) in order to describe the processes and functions, such as planning, orga-
nization, leadership and control in organizations as opposed to the institutional

86. See section 4.2.2 - “Types and classes of knowledge” on page 66.
87. See also chapter 5 - “Strategy” on page 93.
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sense (managerial roles approach) which describes the persons or groups that are
responsible for management tasks and roles (Staechle 1991, 64).

In the more recent approaches to knowledge management, most authors suggest
to follow a holistic approach overcoming the distinction between human-oriented
and technology-oriented knowledge management as discussed above (see
Figure B-6 on page 53). Consequently, a KM initiative should combine organiza-
tional and technological instruments. For example Ruggles (1998, 88) suggests to
keep a balance of 50% people-oriented, 25% process-oriented organizational mea-
sures and 25% technological measures from the start of a KM initiative. This leads
to the following hypothesis:

Hypothesis 4:  Organizations with systematic knowledge management that has
been established for at least one year are more likely to have
installed KMS than organizations without systematic knowledge
management.

Organizations with an established formal KM initiative supposedly apply an in-
depth approach to knowledge management and thus should be aware of the posi-
tive results that are expected from a joint application of organizational and ICT
measures for KM. However, this might not be true for the first year of implementa-
tion as it takes some time until complex ICT is selected to support the initiative.

4.1.5 Critique to knowledge management

Is knowledge manageable? Is knowledge management just another passing man-
agement fad? Is it too complex a concept for being researched rigorously? What
are the main research barriers to the utilization of knowledge? What is it about
knowledge management that is distinctly different from older theories and con-
cepts such as organizational learning, organizational change etc.? These are some
of the questions knowledge managers and researchers face. Moreover, more tradi-
tional software like document management systems, data warehouses and analysis
tools and data bases are marketed increasingly as knowledge management systems.
Thus, as with every emerging discipline or field of research, there is considerable
variety in the perspectives taken and there is no consensus yet what knowledge
management is all about and how to proceed.

Many authors have criticized knowledge management and/or suggested new
directions for research. Some examples are: Miles et al. identify general conceptual
and research barriers to knowledge management (Miles et al. 1998). Holtshouse
and Teece propose some research directions for knowledge management intended
to overcome these shortcomings (Holtshouse 1998, Teece 1998a). Teece also sug-
gests to view knowledge management as an umbrella to integrate work in account-
ing, economics, entrepreneurship, organizational behavior, marketing, sociology,
and strategy (Teece 1998a, 289). Roehl questions the manageability of knowledge
and suggests to focus on the (social) environment instead in which knowledge is
generated, shared and used (Roehl 1999). Nonaka and Konno present quite a simi-
lar idea with their concept of Ba, a shared space for emerging relationships, a plat-
form for knowledge creation which has to be fostered by management (Nonaka/
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Konno 1998, 40, 53f). Schmitz/Zucker warn that many knowledge management
approaches tend to view knowledge as an object and suggest to rename manage-
ment of knowledge into management for knowledge (Schmitz/Zucker 1999, 181).
Fahey and Prusak reflect their experiences gained in over one hundred “knowledge
projects” and come up with eleven “sins” of knowledge management (Fahey/Pru-
sak 1998). On the basis of two case studies, Swan et al. (1999, 265ff) show the dan-
gers of IT-led KM initiatives that neglect the pre-existing organizational structures,
norms and cultural values and as a consequence might even reduce the sharing of
tacit knowledge in an organization (i.e., knowledge that is not easily communi-
cated, section 4.2). Finally, Pawlowsky (2000) asks provocatively why we need
knowledge management at all.

Most of these authors agree that there are substantial benefits to be gained from
the systematic and conscious treatment of knowledge-related processes in organi-
zations. The diversity, interdisciplinary nature and dynamics of the field have
resulted in a large variety of KM approaches some of which seem to fail to recog-
nize the abundant “lessons learned” in the approaches that form the roots of KM,
namely organizational development, organizational learning and strategic manage-
ment. As a consequence, organizations eager to improve their way of handling
knowledge are confronted with several theoretical “schools of thought” on the one
hand (human-oriented versus technology-oriented approaches, but also the intellec-
tual capital approach, newer forms of organizational learning approaches, HR
approaches etc.) and a vast and not transparent market supply of KMS on the other
hand. Moreover, a theory-driven implementation of ICT to support a strategically
relevant KM initiative not only has to select a KM perspective and often a combi-
nation of KM tools and systems, but also integrate organizational design- and cul-
ture-oriented instruments with the supporting technology.

In other words, even though many authors regularly put emphasis on the (indi-
vidual and organizational) human side of KM, it is technology that all too often is
employed as an enabler, a catalyst, a vehicle to complement or implement the con-
cepts that should change the way organizations handle knowledge. Information and
communication systems are used as enablers because they provide a cost-efficient
and time-efficient way of changing organizational routine or at least managers
believe so. Even though KMS can act as catalysts for KM initiatives, it has to be
warned against an implementation of such systems without considering the human
and organizational side. Instead, a careful coordination with a corresponding strat-
egy, an organizational design and people-oriented measures is required in order to
provide a systematic and potentially successful intervention into an organization’s
way of handling knowledge.
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4.2 Knowledge

The term knowledge is used widely, but often quite vaguely within business admin-
istration®® and MIS in general and within the field of knowledge management in
particular. There are a large number of definitions of this term with varying roots
and backgrounds which unfortunately differ not only between scientific disciplines
contributing to KM, but also within these disciplines (e.g., Lehner et al. 1995,
165ff, Lehner/Maier 1997) and consequently also within the KM field. Moreover,
the different definitions of the term knowledge lead to different perspectives on
organizational knowledge and, thus, to different concepts of interventions into an
organization’s way of handling knowledge (Schneider 1996a, 17ff).

There are also related concepts such as (core) competence(ies) (e.g., Prahalad/
Hamel 1990), organizational capability(ies) (e.g., Grant 1996a) or know-how.
They all play a role in knowledge management. It is well worth to briefly review
these concepts because the distinctive definitions of knowledge (and related con-
cepts) help to understand the different perspectives taken in the literature and also
allow for a characterization of KM approaches. It is neither intended to give a com-
prehensive overview of knowledge definitions because even a limited review of the
work done e.g., in philosophy and sociology would fill bookshelves, nor is it
intended to give an all-encompassing definition of knowledge. Instead, the most
important conceptualizations of knowledge will be reviewed (section 4.2.1) which
have made their way into the various classes of KM approaches as described above
(section 4.2.2)%°. Then, important facets of the term knowledge will be selected to
discuss the implications on the definition, the design and the implementation of
KMS (section 4.2.3). Finally, the term knowledge will be defined for the following
investigation, keeping its limitations well in mind (section 4.2.4).

4.2.1 History and related concepts

The many connotations and meanings attributed to the term knowledge and the dif-
ficulties that both, science and also every-day life, experience in defining this con-
cept are reflected by a multitude of terms that all denote a particular piece or pro-
cess in the scope of knowledgego. Examples are: ability, attribution, capability,
competence, conviction, discovery, estimation, evidence, experience, explanation,
finding, hunch, idea, intelligence, interpretation, intuition, invention, know-how,

88. The term “business administration” is used here to describe the discipline represented
by the corresponding programs at business schools (Master of Business Administration,
MBA), in German “Betriebswirtschaftslehre” and comprises e.g., controlling, finance,
HRM, management science, marketing, organization science, production and logistics,
strategic management etc. Management information systems are in most business
schools considered as a part of the MBA program, but are treated separately here. Due
to the integration of information and communication technologies MIS reflects a differ-
ent perspective on knowledge management than the rest of business administration
does.

89. See section 4.1 - “Knowledge management” on page 21.

90. Seee.g., Rich 1981a, 38, Prahalad/Hamel 1990, Weick 1995, 17ff, Grant 1996a, Lehner
2000, 141.
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observation, opinion, persuasion, proficiency, proof, sensemaking, skill, tradition,
understanding, wisdom. Thus, it is not surprising that so far none of the definitions
of knowledge has succeeded in bringing all these conceptions under one umbrella.
However, it is doubtful whether such an all-encompassing definition could still be
operationalized and would remain meaningful for all the different disciplines that
deal with this concept in the sense that it could be used as a basis for subsequent
studies’’.

Traditionally, knowledge has been at the core of philosophical considerations.

Philosophy has striven for a common and accepted definition or conceptualization
of knowledge for centuries with great philosophers contributing to the subject.
Examples are’?:
Greek philosophy. Heraclitus, Sokrates, Plato and Aristoteles among others laid
out the foundation for the European thinking of the term knowledge and conceptu-
alized the process of knowing or acquiring knowledge. The most important distinc-
tion to today’s (scientific) use of the term knowledge is that the Greeks did not
believe in certain types of knowledge, but in harmony that was achieved through
the unification of physical, ethical and political thought. Most of these philoso-
phers believed in the notion of an objective reality which would be knowable by a
systematically or scientifically observing and analyzing subject and therefore
knowledge would represent objective truth,

Revolution of thought. Bacon, Descartes, Hobbes, Hume, Leibnitz and Locke
among others challenged in the 17th and 18th centuries the commonly held equiva-
lence of knowledge and faith and the Church as the one institution responsible for
determining what was “true”. Kant and Hegel tried to integrate the various new
philosophical fields, namely rationalism and empiricism (best visible in Kant’s
concept of justified true belief),

Multi-perspectivism. Since the 19th century many philosophical schools of

thought have emerged. Examples are:

e positivism argues that knowledge is gained from the observation of an objective
reality, thus distinguishing between an observing subject and an observed
object, in this case an organization and its environment. Positivism, represented
e.g., by Comte, is the basis of natural science also extensively applied as the
foundation of management science.

o constructivism claimed the idea that all our knowledge is constructed in our
minds therefore challenging the notion of an objective reality. Constructivism is

91. See also Grant 1996a, 110 who argues that the “right” definition for knowledge has to
be selected for each specific purpose and research goal.

92. Many authors have made the philosophical roots of their definitions of knowledge visi-
ble. Examples are Gardner 1985, Musgrave 1993, Rich 1981a, 12ff, Spender 1996a,
471ff and the sources cited there, also Ayer 1982, Coreth et al. 1993, Fleischer 1996,
Lutz 1999, Russel 1961, Scruton 1984 for an extensive overview of the general contri-
butions of the Western philosophers.
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a term originating in art and architecture used differently in the Anglo-American
versus the German literature and is represented for example by the Erlangen
school in Germany93 .

e critical theory was developed from a critical attitude towards traditional theory.
Critical theory tried to overcome the tension between traditional theory which is
developed in separation of the reality of society and the real, societal function of
science. The normative elements of theory have to be integrated into the theory
itself. Critical theory was developed by the Frankfurt school, represented by
Horkheimer, Adorno, Habermas.

e critical rationalism developed the argument that all our knowledge is tentative
and must be open to empirical falsification and is represented by Popper94.

e empiricism is based on the assumption that knowledge can be created solely
from experiences and thus only natural sciences and mathematics can offer
secure knowledge and undoubted truths. Empiricism is represented by Hobbes,
Locke, Hume and Russel who called it logical atomism and was convinced that
the smallest elements of reality can be perceived and named.

e sociology of knowledge viewed knowledge as socially constructed and was

founded by Mannheim and Scheler who built on ideas of Francis Bacon®>.

e pragmatism is not concerned with universal truth, but with a more immediate
concept of knowledge representing the local reality of our experience since no
practice ever engages more than a fraction of the universe (“what works”). Prag-
matism was developed by e.g., Peirce, James, Lewis and Dewey%.

These are just some prominent philosophies which had a profound effect on the
conceptualization of knowledge in KM and on the implementation of KM initia-
tives in practice. These schools of thought have presented competing approaches
about the construction of knowledge and truth in societies and there has been a
long and substantial debate about the “right” perspective (e.g., Hayek talks 1974 in
his Nobel Memorial Prize Lecture about the pretence of knowledge of scientists in
the social sciences, Hayek 1996, 3). However, the different schools have not found
a consensus in the sense of a common understanding of knowledge (yet). Russel
thinks that some vagueness and inexactitude of definitions of concepts, such as
knowledge, truth or believe, are inevitable (Russel 1948, 170). The main research
questions have always circled around (objective) truth, the limitations of the human
mind and belief.

Due to the fact that these philosophical research interests are quite different
from the research goals in knowledge management, it can be doubted that either

93. See e.g., Berger/Luckmann (1967) for the Anglo-American perspective, see the Erlan-
gen school, Lorenzen, Kamlah and their disciples for the German perspective, also
Hayek 1996, 17, Scherer/Dowling 1995, 218f.

94. See Popper 1972, 1994 for his ideas on objective knowledge.

95. See also section 4.1.1.4 - “Psychology and sociology” on page 32.

96. See Ayer 1982, 69ff and Spender 1996a, 49 who analyzes perspectives on knowledge of
pragmatism and other philosophies as the basis for a theory of the firm.
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one of the philosophical perspectives can provide a solid basis for investigations
into aspects of knowledge management systems‘”, though the philosophical con-
cepts certainly have influenced KM perspectives on the term knowledge. One dif-
ference between philosophical considerations and KM is that the philosophical def-
initions tend to restrict the term to (verbally) expressed or expressible (scientific)
knowledge which can be challenged by peers whereas organization science also
considers those experiences and ideas that implicitly guide actions and communi-
cation, but of which the individual is either not aware or which the individual can-
not (or chooses to not) express: the so-called tacit knowledgegg.

Even the conceptualizations of knowledge in the cognitive sciences”’, which
can be seen as one of the leading fields in the definition of knowledge within the
social sciences (e.g., Wiegand 1996, 164), are not suited as exclusive definitions
for knowledge management. One reason for this is that these definitions are
restricted to the individual or the individual brain as opposed to the focus on collec-
tive knowledge, networks of competencies or the organizational knowledge base as
conceptualized in organizational learning and knowledge management.

This view is based on the perspective as outlined in the philosophical field con-
structivism and its counterpart in the social sciences: the sociology of knowl-
edgeloo. In the latter, knowledge is considered as socially constructed, that is as
influenced by a society’s “Weltanschauung” (world concept)lm. Thus, it postulates
that a particular language structure implies a unique world view and perception of
reality. Social processes influence the “process of knowledge” (generation, appli-
cation). As a consequence, knowledge cannot be described as objective truth (even
though we might strive for that), but as what a social system considers as being
true.

These approaches were a product of their time and particular interests and were
criticized heavily (e.g., by Popper 1970). Still, the concept of socially constructed
knowledge has been well received within the OL and KM community. Business
organizations regularly do not strive for “objective truth” which is the primary goal
of science!%? (see also Luhmann’s system of functions of societies, Reese-Schéfer
1999, 176f). Instead, in many cases organizations pragmatically look for knowl-

97. The danger of simply borrowing the philosophical definition of knowledge for psychol-
ogy was analyzed e.g., by Musgrave (Musgrave 1993, 62f).

98. See section 4.2.2 - “Types and classes of knowledge” on page 66, also Polanyi 1966,
Wiegand 1996, 164.

99. E.g., Gardner 1985 who even uses the subtitle “A History of the Cognitive Revolution”
in his book “The Mind’s New Science”, also Payne 1982, Squire 1987, Mandl/Spada

1988, Singley/Anderson 1989.

100. For literature on the topic see section 4.1.1.4 - “Psychology and sociology” on page 32;
see also e.g., Curtis/Petras 1970 for a good overview on early and also later develop-
ments.

.Later, the term Weltanschauung was extended to cover not only societies, but also
social groups within societies.

102. As mentioned above, there are a number of schools of thought that conceptualize objec-
tive truth or objective knowledge differently. Scientific knowledge can be thought of as
being the most dependable, most definite, the best knowledge that we have (Bentley
1935, 131) at a certain point in time.

10
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edge that can be applied efficiently (in terms of “cash value”, Spender 1996a, 49)
to support the objectives of business organizationslo3 . Moreover, business organi-
zations rather strive for sufficient (in terms of efficiency) than for absolute or com-
plete knowledge about their practice (see also Simon’s concept of rational behavior
and rational decision making in organizations, Simon 1957a).

In business administration, the term knowledge in and of organizations is also
used in a variety of ways and a variety of relationships to other concepts and to the
concept of organization itself' 04, Examples are:

Knowledge as production factor. Knowledge can be viewed as an immaterial
potential factor (e.g., Wittmann 1982) along with creativity, good-will, image,
capacity for problem solving or other factors which are hard to quantify. Organiza-
tional knowledge receives high attention within organizations as it is the basis for
all decisions and organizational activities. Due to the increasing knowledge inten-
sity of society in general and business in particular, knowledge is often considered
to be the key production factor that has to be handled accordingly. This conceptual-
ization is most prominent in the knowledge-based view (e.g., Grant 1996a, Grant
1996b, Spender 1996a), a specialization of the resource-based theory of the organi-
zation (Grant 1991), where knowledge is also seen as key resource for the provi-
sion of competitive advantages and, thus, as a success factor. However, it is the ser-
vices that can be offered with the help of managerial knowledge that produce com-
petitive advantageslo5 .

Knowledge as product. Knowledge not only guides organizational actions, but
can also be sold. For example, professional services companies sell knowledge ser-
vices. Pharmaceutical companies hold patents and license the production of drugs.
Knowledge can also be part of intelligent, smart, knowledge-based or knowledge-
intensive products (e.g., Davis/Botkin 1994, 165, Glazer 1999, 59) which then can
be seen as knowledge medium, as “frozen knowledge” (Probst et al. 1998, 170),

Knowledge and its relation to decision and action. Apart from the fact that
many authors do not make an explicit distinction between knowledge and informa-
tion, the most prominent perspective in the German business administration litera-
ture is Wittmann’s definition of information as being “knowledge oriented towards
a purpose” (Wittmann 1959). This perspective views information as a (situational
or purpose-specific) subset of knowledge. Both, knowledge and information guide
organizational interpretation and action in the sense of activities. On the one hand,

103. These objectives can be e.g., to increase the shareholder value and/or stakeholder value
of the organization, to survive and be profitable, to increase customer and/or employee
satisfaction. Certainly, there are ethical responsibilities that managers have to consider.
However, according to Spender most U.S. executives these days declare themselves as
pragmatists (Spender 1996a, 49). Thus, knowledge in organizations is oriented towards
a purpose and has to be (efficiently) applicable in the local reality of the organization
handling it.

104. See also e.g., Lehner et al. 1995, 170ff, Roehl 2000, 11ff.

105. See also chapter 5 - “Strategy” on page 93.
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knowledge is the basis for organizational action. On the other hand, organizational
activities generate knowledge which in turn influences future activities. The effect
of knowledge and to a much greater extent the effect of information on decision
making in organizations has been studied in decision theory for years (e.g., Mag
1990, Gersbach 1991).

Rationality of individual decisions is restricted by incomplete knowledge, diffi-
culties in the valuation of future events, limited selection of alternatives and, more
recently, information overload. Due to limited rationality, a perfectly knowledge-
based decision was characterized as unrealistic (e.g., Hayek 1945, 5191f and 1996,
3ff), even though at least within organizations (and thus in a social setting) human
behavior can be described as “intendedly rational” (Simon 1957, 196ff and 1957a,
61ff). The ideal construct of perfect information for decision making was aban-
doned in favour of an economic information problem guiding organizations under
variable imperfect information. The goal is to determine the optimum degree of
information with respect to cost and potential benefits of additional information
(Albach 1969).

Knowledge as constituent property of a special breed of organizations. Orga-
nizations which follow the knowledge-based view or (primarily) manage and/or
sell knowledge, are called intelligent organizations (e.g., Quinn 1992,
Schwaninger 1998, 1999, Tuomi 1999, 105fY), knowledge-intensive organizations
(e.g., Starbuck 1992, 715ff who uses this term in analogy to capital or labour-inten-
sive, Mahnke 1997, Tuomi 1999, 75ff, Weggemann 1999, 83ff), know-how organi-
zations (e.g., Roithmayr/Fink 1997), knowing organizations (e.g., Choo 1998),
knowledge-based organizations (e.g., Willke 1998, 20), simply knowledge organi-
zations (e.g., Sveiby 2001), (distributed) knowledge systems (Tsoukas 1996, 13),
or, in an older terminology, learning organizations (e.g., Garvin 1993, 80, Senge
1990a). These concepts all have in common that in these organizations knowledge
is considered to be the most important asset which accordingly receives high man-
agement attention. Knowledge intensity or the type of knowledge emphasized is
also used to distinguish different classes of organizations requiring different KM
activities and systems supportl%.

Knowledge on the organizational level. Knowledge can also be viewed as the
outcome of organizational learning, as information that has been understood by all
or at least a critical mass of members of the organizationlm. This perspective dis-
tinguishes individual knowledge from organizational knowledge. On the organiza-
tional level, information in the sense of an established, institutionalized organiza-
tional information resource (Levitan 1982) is considered to be a precursor of
knowledge. Additionally, organizations base their actions on opinions which
denote the beliefs, convictions, persuasion and views of the members of the organi-
zation, the valued knowledge, etc. Knowledge and information in this perspective

106. See section 4.2.3 - “Consequences for knowledge management” on page 70.
107. For example Matsuda 1992, 1993 calls it intelligence, also Miiller-Merbach 1994-1999.
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are also part of a life cycle of information production in organizations (Picot/
Franck 1988).

The roots of the term knowledge as used within organizational learning and
knowledge management approaches are manyfold and can be traced back to differ-
ent disciplines. Even within the KM field, knowledge is used in a multi-faceted
way. The following section will give an overview of types of knowledge, taxono-
mies and different viewpoints as used within the OL and KM area.

4.2.2 Types and classes of knowledge

In addition to the abundant definitions of knowledge, there have been many authors
who proposed classifications or categorizations of knowledge. Many classifica-
tions use a dichotomy to describe one type of knowledge and its opposite. These
pairs can be used to describe knowledge processes (Romhardt 2000, 10ff). The
knowledge processes transform knowledge of one type into knowledge of the
opposite type. In the following, a list of knowledge dimensions is presented with
respect to the corresponding main “area of intervention”, e.g., individual, organiza-
tion, information and communication system, content, knowledge life cycle. The
dimensions are then populated with an amalgamated and extended list of paired
types of knowledgel08 (transforming processes are in parentheses):

1. Content of knowledge or knowledge application:

e abstraction: narrative/concrete/surface/every-day/knowledge of the particular
circumstances of time and place vs. scientific/abstract/deep knowledge
(abstract; illustrate),

e generalization: particular/specific vs. universal/general knowledge (general-
ize; specialize),

e contextualization: contextualized vs. objectified/decontextualized knowledge
(generalize; contextualize),

o form: declarative vs. procedural knowledge (explain; describe),

2. Holder of knowledge or valuation of an individual:

e value: knowledge valuable for storing vs. knowledge not valuable for storing
(devalue; value),

e relation to person: implicit/tacit/background/non-communicable vs. articu-
lated/explicit/foreground/communicable knowledge (externalize; internalize),

o existence: knowledge vs. not knowledge (forget; learn),

3. Organizational design:

e relevance: relevant vs. irrelevant knowledge (render irrelevant; make rele-

vant),

108. See also e.g., Hayek 1945, 521ff, Hedlund/Nonaka 1993, 118ff, Zucker/Schmitz 1994,
63, Schneider 1996, 8f, 5211, Schiippel 1996, 54ff and 76ft, Thurow 1997, 102, Zack
1999a, 46, Amelingmeyer 2000, 43ff, Frese/Theuvsen 2000, 25ff, Lehner 2000, 139ff,
Romhardt 2000, 10ff, Bhatt 2001, 70, Schreydgg 2001a, 9.
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¢ informal support: unsupported/minority vs. supported/dominant knowledge
(inter-subjectively approve; disapprove),

o formal authorization: unauthorized/informal vs. authorized/formal knowledge
(authorize; remove authorization),

e secrecy: public/open vs. secret/confidential knowledge (classify; publish),

e truth: false/unsupported vs. true/supported knowledge (prove; falsify/dis-
prove),

e organizational scope: knowledge spanning functional areas vs. knowledge
restricted to a functional area (specialize; standardize),

¢ focus: focused vs. scattered knowledge (laissez-faire; focus),

e holder: individual/personal vs. collective/public/social knowledge (teach/col-
lectivize/make available; learn/socialize/individualize),

e integration: knowledge vs. counter-knowledge (exclude; integrate),

. Legal system and/or organizational boundaries:

e security: unsecured/public vs. secured/private knowledge (patent/protect;
expire/open),

o legality: illegal vs. legal knowledge (legalize; forbid/make unlawful),

e ownership: organization-external vs. organization-internal knowledge
(acquire/buy; disseminate/sell),

. Information and communication systems:

e access: inaccessible vs. accessible knowledge (make accessible; deny accessi-
bility),

e medium: not electronic/not computer-resident (e.g., paper- or people-based
knowledge) vs. electronic/computer-resident knowledge (store; delete),

¢ codability: non-codable vs. codable knowledge (codify; decodify),

. Knowledge life cycle:

e preservation: preserved vs. newly acquired knowledge (develop; preserve),

e novelty: existing vs. new knowledge (explore; exploit),

¢ refinement: unrefined vs. refined knowledge (format/label/index/sort/abstract/
standardize/integrate/categorize; clutter/disorganize/mix/unformat),

e actuality: obsolete vs. actual knowledge (actualize; decay)

. Business processes:

e relation to process: knowledge about the process vs. knowledge within the
process vs. knowledge derived from the process (derive; model; apply).
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In addition to the paired classifications, Table B-3 presents an exemplary list of
classifications to give an indication of what differentiations authors think as most

useful for organizational theory and practice.

TABLE B-3.  Classifications of knowledge
approach categories
Scheler (1926, 250) 1. instrumental knowledge (Herrschaftswissen)
2. intellectual knowledge (Bildungswissen)
3. spiritual knowledge (Erlésungswissen)
Machlup (1962, 21f), 1. practical knowledge
builds on Scheler (1926) 2. intellectual knowledge
3. small-talk / pastime knowledge
4. spiritual knowledge
5. unwanted knowledge
Hayek (1945, 521f) 1. scientific knowledge
2. knowledge of the particular circumstances of time and

Ryle (1949, 25ff)

Sackmann (1992, 141f)
builds on Ryle

Quinn et al. (1996, 72),
similarities to Sackmann
(1992)

Anderson 1976, 114ff,
1983, 10ff%, Squire 1987,
242, Fayol 1994, build on
Ryle 1949)

p

1
2
1
2
3
4
1
2
3
4
1
2
3

lace

. knowing that

. knowing how

. dictionary knowledge (what?)

. directory knowledge (how?)

. axiomatic knowledge (why?)

. recipe knowledge (what should?)

. cognitive knowledge (know-what)

. advanced skills (know-how)

. systems understanding (know-why)
. self-motivated creativity (care-why)
. declarative knowledge (episodic and semantic knowledge)
. procedural knowledge

. meta-knowledge

Heideloff/Baitsch (1998, 1. fact knowledge (about things)
69), similarities to cogni- 2. episodic knowledge (about events)
tive sciences 3. procedural knowledge (about relationships)
Russel (1948, 17ff) 1. individual knowledge
2. social knowledge
Polanyi (1966, 4ff) 1. tacit knowing
2. explicit knowing
Spender (1994, 360), 1. conscious knowledge (explicit individual knowledge)
builds on Polanyi (1966) 2. automatic knowledge (implicit individual knowledge)
and Russel (1948) 3. objectified knowledge (explicit social knowledge)
4. collective knowledge (implicit social knowledge)
Willke (1998, 63, builds 1. implicit knowledge
on Polanyi) 2. explicit knowledge
3. public knowledge
4

. proprietary knowledge
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Classifications of knowledge

approach

Wiig (1988, 102) defines

knowledge to be managed
in businesses

Collins (1993, 96ff) clas-

sifies knowledge accord-

ing to its location

Bohn (1994, 63) suggests
stages of knowledge

Blackler (1995, 1023ff)
adapts Collins’ classifica-
tion to summarize OL
concepts

Sveiby (1997, 35) views
knowledge as process

Baecker (1998, 6ff) cate-
gorizes knowledge in
organizations

Hansen et al. (1999), Zack
(1999a, 46) view knowl-
edge as manageable

Zack (1999b, 133f) cate-
gorizes industry knowl-
edge

categories

N = s W= bk WD~ b W = 000 WU W= B W —= W —

1.

2

. public knowledge
. expert knowledge
. private knowledge

. embrained knowledge (brain)

. embodied knowledge (body)

. encultured knowledge (social system)

. symbol-type knowledge (symbols)

. complete ignorance

. awareness

. measure

. control of the mean

. process capability

. process characterization

. know why

. complete knowledge

. embrained knowledge (depends on conceptual skills)
. embodied knowledge (depends on physical presence)
. encultured knowledge (shared understanding, socialization)
. embedded knowledge (in systemic routines)

. encoded knowledge (signs, symbols)

. explicit knowledge

. skill

. experience

. value judgements

. social network

. product knowledge

. societal knowledge

. leadership knowledge

. expert knowledge

. milieu knowledge

. knowledge as object (codified, independent of person)
. knowledge as process (personalized)

core knowledge

. advanced knowledge
3.

innovative knowledge

a. This differentiation is common in the literature on Al and cognitive sciences. Ander-
son proposed a general framework for a production system describing the architecture
of (human) cognition (ACT) that consists of a declarative, a production and a working
memory (Anderson 1983, 19).

These classifications have in common that they use a couple of categories which
are thought to provide a comprehensive classification of knowledge in organiza-
tions. Generally, the categories are not comparable to each other, although there are
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conceptualizations that build on each other or otherwise show similarities (e.g.,
Machlup builds on Scheler, Quinn et al.’s classification is similar to Sackmann’s).
There are also homonyms and synonyms and some adaptations do not carry the
same meaning as their basis (e.g., Blackler builds on Collins’ classification but
uses the terms in a different way).

The interested reader may consult the original literature for a detailed descrip-
tion of each of these pairs or classifications. The entire list was presented here to
give an indication of the heterogeneity with which the field defines its most impor-
tant term and, thus, how difficult it is to integrate the views into a single perspec-
tive. In the following, the most important distinctions will be briefly characterized
which form the basis for the investigation of concepts and scenarios of the applica-
tion of KMS. A detailed description of the tasks and processes of the KM life cycle
and of the operationalization of the distinctions for the empirical study (see part C)
can be found in the later sections of this work'?”.

4.2.3 Consequences for knowledge management

The variety of definitions of the term knowledge is due to the variety of research
subjects which require more or less focus on knowledge. Knowledge is at the cen-
ter of scientific investigations and an understanding of its philosophical foundation
and debates is certainly an anchor in the rough sea of the knowledge management
hype. There are still numerous definitions and classifications within the field of
knowledge management which are not integrated showing the enormous influx of
ideas from related fields. At least to some extent, there is agreement among KM
researchers about the most important dichotomies and characteristics of knowl-
edge, such as individual versus organizational, implicit versus explicit, organiza-
tion-internal versus organization-external knowledge.

In the following, the most important characteristics of knowledge will be sum-
marized which have consequences or provide challenges for the design of knowl-
edge management systems:

“Transfer” of knowledge. Several authors dealing with ICT support for KM have
written about KMS which support the transfer or distribution of knowledge. In this
area, not only explicit knowledge is considered which can be transferred with the
help of knowledge products (See “Knowledge as a product versus knowledge as a
process.” on page 73 below), but also the tacit side of knowledge. The latter can
only be handed on directly from teacher to apprentice (socialization). Knowledge
management systems can help

e to locate experts or teachers suited to hand on tacit knowledge to a member of

the organization searching for knowledge,

e to pro-actively suggest individuals working on or reflecting about similar sub-
jects to form a network. This improves the efficiency of knowledge creation

109. See chapter 6 - “Organization” on page 153.
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through joint observation and inference and communication of results, problems

and solutions, and last but not least
e to aid the sharing, dissemination and distribution of knowledge.

According to most definitions of data, information and knowledge110 only data
can be transported or communicated which in turn is interpreted by individuals or
social systems. Therefore, even KMS essentially contain and support the commu-
nication of data only. However, keeping the goals and background of this work in
mind, it is opportune to distinguish between the “simple” transmission of data and
the “transfer” or “distribution” of knowledge. The latter denotes the simplified and
shortened process including the interpretation of the message (information) and the
actualization or extension of the knowledge of the receiving system. Figure B-7
shows the complete process of the communication of information and knowledge.
Transfer of knowledge implies that the sender is quite certain that the receiver will
interpret the data accordingly, (re-) construct the knowledge and use it to actualize
the receiver’s knowledge in a way that the sender intends.

system A system B
knowledge knowledge
actualizes, actualizes,

directs the extends directs the i . extends
guides and limits

attention guides and limits attention
information information
. directs the : i
(re-)construction ; (re-)construction directs the
attention attention

—I Sensors |—|activity system |- —| sensors |—| activity systeml-

uonoe 10y asodind

uonoe 10y asodind

FIGURE B-7. The transfer of information and knowledge

It must be noted that the sender cannot be sure that the receiver will interpret the
data in a way that the sender intended. Additionally, according to modern theories
in the cognitive sciences with each transfer of knowledge, the knowledge itself is
changed not only at the receiving end, but also at the sending end of the communi-
cation as it is not just “retrieved” in memory, but reconstructed and the knowl-
edge’s context (Cohen 1998, 30ff) is thus changed with each transfer.

Relation to context. Knowledge is developed in a cultural context with social,
political, economic and ideological dimensions that exert continual forces on both
the substance and the process of scientific knowledge creation (Nelson 1981, 44,

110. See Lehner et al. 1995, especially 170ff for an extensive survey of these definitions.
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also Cohen 1998). What has been said about scientific knowledge creation is all the
more true in organizational settings. Organizations are not regularly striving for
absolute truth, but for a socially constructed reality that allows for successful orga-
nizational actions'!!. Knowledge cannot be separated easily from the social con-
text of its generation and reception, both in terms of the environment and situation
in which it was generated and in terms of the individuals that created the knowl-
edge.

Economic differences to information. Unlike information, knowledge is not eas-
ily transferred between different settings. The costs for the “distribution” of knowl-
edge can be very high (Rehduser/Krcmar 1996, 11). It takes time until individuals
take over knowledge. The corresponding learning processes are complex social
phenomena. Knowledge is reconstructed and thus changes when “transferred”, as it
is newly combined each time when it is handed on. The social process of communi-
cation changes the communicated knowledge. Thus, it requires substantially more
effort to implement a systematic management of knowledge transfer as compared
to the transfer of information. There are a number of institutions that provide an
environment conducive to knowledge transfer or learning. This environment can be

9 ¢

viewed as an activity system in which “knowledge seekers”, “students” or “appren-
tices” not only directly learn from “knowledge providers”, “teachers” or “masters”,
but also from participating in a community of plractice112 of all the knowledge
seekers and knowledge providers in a joint setting (e.g., schools, universities' 13,
management centers, corporate universities, industry organizations offering
apprenticeships). Unlike in the case of information, the transfer of knowledge takes

up substantial resources and its outcome is hard to predict.

Protection of knowledge. One of the most important challenges within KM in
organizations is the protection of valuable knowledge, e.g., against industrial espi-
onage. Examples for measures that prevent the unwanted use of organizational
knowledge are classification or property laws and also organizational instruments
such as incentives, conduct rules or postponing of rewards because a great deal of
knowledge valuable to an organization resides with (individual) employees (Liebe-
skind 1996).

In some cases it is opportune for organizations to share knowledge with compe-
tition (co-opetition) and thus systematically manage the diffusion of otherwise
restricted (patented, classified, confidential) knowledge, e.g., through mechanisms
such as visiting each other’s production facilities, consortia, benchmarking (Apple-
yard 1996, 138f). One implication on the design of KMS is that as valuable knowl-
edge must be protected from leaving the organization unintentionally, it might not
be appropriate to make it completely transparent (e.g., to publish it on the organiza-

111. See also section 4.2.1 - “History and related concepts” on page 60 for this argument.

112. Lave/Wenger 1991, 54ff, 91ff, see also section 6.1.3.3 - “Communities” on page 180.

113. See Mandl et al. 1994 for a discussion of the applicability of the community approach
to university learning.
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tion’s Intranet), but instead to disaggregate the knowledge so it cannot be taken
114

easily to a competitor " ".

Knowledge as a product versus knowledge as a process. Both concepts have
important, though differing implications on the design of KMS. Basically, explicit
knowledge can be documented and stored in knowledge repositories whereas
(more) implicit knowledge has to be supported indirectly through ICT use to bro-
ker and handle communications!!>.

“Right” quantity of knowledge. Many KM approaches implicitly hold the pre-

supposition that the more knowledge an organization holds, the better for the orga-

nization (e.g., Davis/Botkin 1994, 168). The application of this simple equation can

be dangerous because it does not consider e.g.:

o that the knowledge that is built up in an organization may not be useful,

e that the communication of knowledge expects quite a lot from the receiving sys-
tem (individual or social), namely that the system rebuilds its knowledge struc-
tures,

o that knowledge is in a sense provisional and is held until better knowledge is
generated,

¢ that more measurable knowledge in terms of e.g., publications or documents not
necessarily means that the organization can act or interpret more intelligently,

¢ that the more we know the more we know what we do not know (knowledge
increases “not knowledge”) which causes the paradox that the more an organiza-
tion knows the more knowledge it demands which in turn leads to less efficient
daily operations (also e.g., Schneider 1996, 7f, Baecker 2000, 107f, Roehl 2000,
292, Soukup 2000).

As a consequence, KMS have to be built with this danger of information over-
load and inefficient “oversupply” of knowledge in the sense of too much focus on
knowledge generation and too little focus on the application in mind. Therefore,
attention has to be paid to e.g., contextualization, filtering, profiling and to deter-
mining the optimal portion, level and granularity of knowledge that is presented to
a knowledge seeking system. This should guarantee that the system can work more
efficiently without getting “lost in knowledge space” and being paralyzed.

Knowledge and knowing. Knowledge always undergoes construction and trans-
formation when it is used. The acquisition of knowledge in modern learning theo-
ries is not a simple matter of taking in knowledge, but a complex cultural or social
phenomenon (Lave 1993, 8, also e.g., transactive memory systems, Wegner 1986,
group remembering, Hartwick et al. 1982). Thus, some authors suggest not to

114. 1t is not knowledge, but networked knowledge in the sense of an organization’s (core)
competencies that are hard to imitate for the competition (see section 5.1.1 - “From
market-based to knowledge-based view” on page 94.

115. For a more detailed analysis see chapter 7 - “Systems” on page 273, also e.g., Zack
1999a, 46ff.
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speak of knowledge with its connotations of abstraction, progress, permanency and
mentalism, but of the processes of knowing and doing which take place in a
(socially-distributed) activity systemlw. These systems provide a new unit for the
analysis of the dynamic relationships among individuals, their communities and the
conception(s) they have of their activities. Blackler suggests not to study the con-
cepts of knowledge, individuals, organization or factors that mediate between them
in isolation, but to focus on the dynamics of knowing with the help of the socially-
distributed activity system. Knowing in this perspective is a phenomenon which is
e mediated: manifest in systems of language, technology, collaboration and con-
trol,

e situated: located in time and space and specific to particular contexts,

e provisional: constructed and constantly developing,

e pragmatic: purposive and object-oriented,

e contested: interrelated with the concept of power in organizations which are

observable in hierarchies of domination and subordination, leadership etc.
(Blackler 1995, 1040ff).

To sum up, the concept of knowing rather than knowledge and the concept of
socially-distributed activity systems rather than isolated entities (individuals,
knowledge, organization and ICT systems) suggest that the crucial aspects of KM
might be missed if we concentrate on separable entities too much. As a conse-
quence, KM instruments supported by KMS have to consider the context in terms
of the agents and communities which they are applied in (see also part D).

Multi-faceted knowledge. Design and implementation of KMS differ from design
and implementation of more traditional application systems. The term knowledge
as used here comprises among others valuations, opinions or forecasts, whereas
more traditional application systems more or less exclusively focus on hard data.
Also, the design of KMS has to consider the multiple electronically available
sources of data such as documents, files, messages, contributions in newsgroups,
multimedia elements or links to these sources which all might contain useful
knowledge once structured, linked and contextualized. Thus, KMS can be com-
bined with an organization’s already existing information systems.

Role of knowledge in different types of organizations. Classifications of knowl-
edge can be used to postulate different requirements or perspectives for KM initia-
tives and supporting ICT. For example, Blackler uses his classification of knowl-
edge (see Table B-3) to distinguish four types of organizations which also require
the support of different ICT (Blackler 1995, 1026ff). Table B-4 shows the four
types of organizations distinguished.

The distinction uses the organizational level from which the primary contribu-
tions to the fulfilment of organizational goals is expected (individual versus collec-

116. Blackler 1995, Spender 1996a, see section 6.6.2 - “Activity modeling” on page 250 for
an account of the modeling of socially-distributed activity systems.
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tive) and whether the focus is on familiar or on novel problems. Based on a survey
of the literature on knowledge work in organization science Blackler suggests
trends that organizations are transformed from type I, II and III into type IV organi-
zations (see Blackler 1995, 1029).

TABLE B-4.

Characterization of organizations according to types of knowledge?

organiza-
tional level

type of
problems

type of
knowledge

character-
ization

example

role of ICT

Type I: expert-
dependent

focus on individ-
ual

familiar prob-
lems

embodied com-
petencies of key
members

performance of
specialistexperts
is crucial; status
and power from
professional rep-
utation

professional
bureaucracy,
e.g., hospital

computer dis-
placement of
action skills

Type II: knowl-
edge-routinized

focus on collec-
tive

familiar prob-
lems

knowledge em-
bedded in tech-
nologies, rules

and procedures

capital, technol-
ogy or labor-
intensive; hierar-
chical division of
labor and control

machine bureau-
cracy, e.g., tradi-
tional factory

computer inte-
grated work sys-
tems

Type I11: sym-
bolic-analyst-
dependent
focus on individ-
ual

novel problems

embrained skills
of key members

entrepreneurial
problem solving;
status and power
from creative
achievements

knowledge-inten-
sive firm, e.g.,
software house

information sup-
port and XPS
design

Type IV: com-
munication-
intensive

focus on collec-
tive

novel problems

encultured
knowledge and
collective under-
standing

key processes:
communication,
collaboration,
empowerment
through integra-
tion

adhocracy, inno-
vation-mediated
production

development of
CSCW systems

a. Source: Blackler 1995, 1030.

However crude Blackler’s analysis of the role of ICT is, it does not fail to show
that different organizations require different supportive KMS. If Blackler’s hypoth-
esis is true that all organizations are moving towards type IV, this would mean that
current organizations find themselves on different stages of KM maturity (see the
knowledge management maturity model proposed by Ehms/Langen 2000, see also
APQC’s four-stage model of knowledge management development, Lopez 2001,
20ff), and possibly require in the end the same kinds of ICT systems. These sys-
tems just comprise an integrated set of technologies suited for all types of organiza-

tions, a path on which the vendors of comprehensive KMS seem to follow

117. See chapter 7 - “Systems” on page 273.

117
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This hypothesis can be tested by taking a look at the developments in the appli-
cation of KMS over time. There should be a trend that organizations converge in
their use of ICT to support the handling of knowledge.

The corresponding hypothesis for the empirical study could then be written as
follows:

Hypothesis 5:  Organizations converge in their use of ICT and increasingly use
communication-oriented functions of knowledge management
systems.

4.2.4 Definition

Keeping the abundance of classifications of knowledge in mind, it is clear that the
conceptualizations influence the design of KM initiatives and the implementation
of KMS in many ways. Thus, it is probably best to define knowledge broadly and
openly (see Box B-2) and discuss some implications of the term in detail.

Knowledge comprises all cognitive expectancies—observations that have been
meaningfully organized, accumulated and embedded in a context through experi-
ence, communication, or inference—that an individual or organizational actor
uses to interpret situations and to generate activities, behavior and solutions no
matter whether these expectancies are rational or used intentionally.

BOX B-2. Definition of knowledge

Actor is meant here in the sense of an agent. Thus, both individuals or social
entities such as teams or communities or entire organizations might act as knowl-
edge-processing entities!'%. Examples of knowledge are scientific findings and the-
ories, heuristics, rules of thumb, techniques, experiences, opinions, cultural cus-
toms and norms, world views!'?. Actors are always part of a social context which
influences the processing of knowledge (organization, accumulation and embed-
ding in a context) of the actor and thus both the interpretation and the actions. Put
in a nutshell, knowledge can be defined as the capacity to interpret and act (also
Sveiby 1997, 37, Sveiby 1998, 65).

In the following, this complex definition will be studied in more detail. The def-
inition encompasses almost all of the categories as distinguished in section 4.2.2 -
“Types and classes of knowledge” on page 66 and does not make a distinction
between implicit and explicit knowledge, although these categories will prove use-
ful in the more detailed considerations in part D. On the contrary, Polany’s tacit

118. The term actor is preferred to agent as in the MIS literature agent regularly also refers
to computer systems (intelligent agents). The old question whether computers can
“think” and thus process and apply knowledge is out of the focus of this book (for a
brilliant treatise of this topic see e.g., Dreyfus/Dreyfus 1986).

119. See also Segler 1985, 138, Wiegand 1996, 163f, Probst et al. 1998, 44, Willke 1998, 11,
Zack 1999a, 46.
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dimension of knowledge is explicitly included in the definition as expectancies do
not have to be used consciously or intentionally.

Knowledge elements are embedded in a contextual network of meaningful expe-
riences of the system (Willke 1998, 11). These experiences have proven meaning-
ful for the survival of the system (individual or social system). In other words,
knowledge is what we come to believe and value through experience, communica-
tion, or inference (Zack 1999a, 46). Thus, knowledge is always connected to the
system’s history, to suitable events and episodes and therefore is bound to a mem-
ory.

On the organizational level, this memory comprises the individual brains as well
as links to documented knowledge and to other individual’s brains and their
respective links'%0. As opposed to individual “knowledge processing”, organiza-
tional “knowledge processing” can be viewed as a social phenomenon where indi-
viduals commonly process information and “weave” it into a social web of knowl-
edge elements. The constituting element of knowledge on the organizational level
therefore is communication. Both, the links and communication are not limited to
the organizational boundaries and thus knowledge used for organizational activi-
ties comprises organization-internal as well as organization-external knowledge.

The definition of the term knowledge as presented here describes the perspec-
tive of knowledge management. As the goals of this work are to investigate con-
cepts and scenarios for the application of KMS as part of knowledge management
initiatives, this definition needs further operationalization. This is a difficult task as
the discussion of certain aspects of the definition or certain entities that deal with or
hold knowledge (individuals, organizations or even documents) will necessarily
challenge the definition. Figure B-8 summarizes this discussion and gives an over-
view of the specifics of the term knowledge as used in this work. The figure shows
a selection of seven paired types of knowledge which help to study the possibilities
to support the handling of knowledge by KMS. Interviews with knowledge manag-
ers in the empirical study suggest that these are the most important types of knowl-
edge that require distinctive treatment in KMS. In the following, the implications
of KMS support will be discussed for the various types of knowledge, the medium
to which knowledge is bound as well as the knowledge content.

Source. The dimension source distinguishes between organization-internal and
organization-external knowledge. Even though organizational boundaries are
increasingly blurry in a time of virtual (project) organizations, cooperations, merg-
ers and acquisitions, just to name a few, the organization as a legal or social institu-
tion remains a focal point for the distinction of internal and external knowledge.
Internal knowledge is knowledge that originates from within the organization
either from members of the organization or in the form of e.g., organizational rou-
tines or documented experiences. Organization-external knowledge is brought into
the organization, e.g., personally by newly recruited employees, consultants, part-

120. See the perspective of transactive memory systems according to Wegner 1986.
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ners, suppliers or customers or in documented form with the help of studies, reports
or benchmarking reports.
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FIGURE B-8. The term knowledge and its application in Km!2!

Accessibility. This dimension contrasts electronically accessible and electroni-
cally inaccessible knowledge. Knowledge that is published e.g., on an organiza-

121. This model has been called the butterfly model of knowledge management by my stu-
dent assistants Nadine Amende, Stefanie Hain, Alexander Sandow and Stefan Thal-
mann and features in a WBT on knowledge management available from the author.
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tion’s Intranet or in a document management system can be accessed by all mem-
bers of the organization that have access to these systems whereas documented
knowledge that is stored on the individual hard disc of one employee cannot be
found by interested knowledge seekers. Additionally, it refers to access to experts
that hold knowledge about a specific topic. If KMS support the identification of
experts, his or her knowledge is thus implicitly accessible.

Security. The dimension security comprises secured and unsecured knowledge.
The current trend in many organizations is towards more transparency of knowl-
edge, a trend from implicit to explicit knowledge (e.g., Spender 1996a, 51). The
higher visibility of experts, knowledge, networks and structures increases the risk
that important knowledge flows to competitors and threatens an organization’s
competitive advantages.

Thus, security is an important issue at hand. It refers to legal mechanisms such
as patents and licenses, copyrights and trade secrets (e.g., Liebeskind 1996, 95) as
well as organizational mechanisms such as incentives to employees, employee con-
duct rules or job design to secure knowledge. In addition to these measures, KMS
have to be designed, e.g., by protecting knowledge by disaggregation. There is also
the whole range of IT security issues, e.g., threats from hackers, that have to be
considered.

Formality. This dimension distinguishes between formal, institutionalized,
approved and informal, unapproved knowledge and reflects the degree of institu-
tionalization of knowledge in an organization. As today’s business organization
more or less rely on the hierarchy, rules, roles and (standard operating) procedures,
there is a host of institutionalized knowledge which is applied by the organization’s
members. This knowledge evolves as the person or collective responsible for a cer-
tain area of the organization formally approves new knowledge as being part of the
standard procedures in the organization. In addition to this type of knowledge,
employees develop and apply knowledge independently of the formal approval
system and might also share it within their community. This important part of the
organization’s knowledge base is less transparent than the formally approved one
and thus needs special treatment when one considers the implementation of a
KMS.

Externalization. Externalization turns ftacit knowledge into explicit knowledge.
Ever since Polanyi postulated that “we know more than we can tell” (Polanyi 1966,
4), the tacit dimension has been a popular distinction used in the KM literature,
although not in Polanyi’s originally intended way. Many authors distinguish
between tacit and explicit knowledgelzz, whereas Polanyi postulated that every
knowledge has got a tacit dimension (Polanyi 1966, 24f). In the KM literature, tacit

122. One of the best known applications of this distinction is by Nonaka 1991, 16, also e.g.,
Hedlund/Nonaka 1993, 118ff, Riidiger/Vanini 1998 and Bonora/Revang 1993, 203ff
who call it knowledge abstraction.
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knowledge is subconsciously understood and applied, difficult to articulate, devel-
oped from direct experience and usually shared through highly interactive conver-
sation and shared experience (socialization, apprenticeship, Nonaka 1991, 98f,
1994, 18f). Explicit knowledge can be formally articulated and shared through
meetings, conversations, mathematical formulas, models or even documents and
the like (combination, Nonaka 1991, 99, 1994, 19). If explicit knowledge is docu-
mented, it is removed from its original context of creation or use. KMS can help
the receivers of explicit knowledge to reconstruct its context.

Nonaka calls the process of turning implicit into explicit knowledge externaliza-
tion'? and the reverse process of turning explicit into implicit knowledge internal-
ization (Nonaka 1991, 99 and 1994, 19). Not any knowledge that is explicable is
actually explicated in an organization (Zack 1999a, 47). There might also be inap-
propriately explicated knowledge (explicated knowledge that is not explicable).
The distinction between tacit (or sometimes called implicit) and explicit knowl-
edge helps to postulate different KM activities and different systems to support
these activities (e.g., Nonaka/Takeuchi 1997,74ff).

Generalization. The level of context of knowledge defines another continuum
which extends from specific, particular, contextualized knowledge describing one
particular episode or event e.g., in a story to abstract knowledge, general, decon-
textualized knowledge captured e.g., in a mathematical formula. Before knowledge
is distributed to a larger group of people, particular experiences can be generalized
to lessons learned e.g., by extracting the factors that might have influenced the out-
come, aggregating similar experiences to describe a practice (good or best prac-
tice). The degree of generalization has to be considered when KMS are used to sup-
port the transfer of (the documented part of) knowledge. The more specific a
knowledge element is, the more context has to be provided in order for the knowl-
edge seeker to be able to understand, learn and reuse the knowledge.

Medium. The medium on which knowledge resides can be an object, a person or a
social system. Person represents individual whereas social system represents col-
lective knowledge. A central element of most of the OL theories and approaches is
the hypothesis that organizations have an inter-personal body of knowledge that
their individual members share: collective knowledge, collective practice or orga-
nizational knowledge (e.g., Spender 1994, 355ff). Collective knowledge is materi-
alized in organizational routines no matter whether explicit in e.g., bureaucratic
rules, role expectations or implicit in the norms, values and shared understanding
of the organizational culture. It is separated from individual knowledge held by
each individual member of the organization.

Many authors also make a distinction between knowledge as a product and
knowledge as a process, especially those who use the definition of the term knowl-
edge for a subsequent analysis of the suitability of ICT to support corresponding

123.1In his earlier work, Nonaka called the process of turning implicit into explicit knowl-
edge articulation (Nonaka 1991, 99).



4. Foundation 81

124 125

organizational processes <*. Knowledge as an object > is independent of a holder
whereas knowledge as a process can be viewed as a process of simultaneously
knowing and acting (applying expertise).

Knowledge as a product comprises documented experiences. A couple of terms
were coined in the practitioner-oriented literature to underline the higher value of
documented knowledge as opposed to data or (documented) information. Exam-
ples are lessons learned, best practices, experience data bases, benchmarks, cus-
tomized reports or context-enriched documents. In this perspective, knowledge is
basically seen as information plus context, as networked information (Rehduser/
Kremar 1996, 6). The distinction between information and knowledge is a gradual
one, a continuum (e.g., Probst et al. 1998, 36). The common denominator of this
perspective is that (a portion of the) knowledge used in organizations can be expli-
cated and externalized (Nonaka 1994, 24f) and as a consequence untied from its
creator and made available for “easy” reuse by other members of the organization.
However crude and pragmatic this distinction is, it helps to understand why the
term KMS is used, what is required for the design and implementation of KMS and
what the differences to other information and communication systems are.

Content. In addition to the generalized types of knowledge as discussed so far,
organizational knowledge can be divided according to the main organizational area
in which it is applied or in which it has been generated: knowledge about products
and processes can be attributed regularly to the production division of an organiza-
tion whereas knowledge about customers and competitors is usually gained in the
market-oriented divisions of an organization (marketing, sales, customer service).
Examples for contents that can be distinguished in KMS are product knowledge
versus market versus expert versus leadership knowledge (e.g., Baecker 1998, 6ff,
Glazer 1999, 66).

These different types of knowledge are systematically handled by the tasks of
the KM life cycle which in turn is supported by KMS (see Figure B-8 on page 78).
The design and implementation of KMS therefore depends on the KM initiative’s
perspective on knowledge.

124. Examples are Rehduser/Krcmar 1996, 14ff, Hansen et al. 1999, Sveiby 2001, Zack
1999a.

125.Some authors mix the notion of knowledge as an object and explicit knowledge
although explicit knowledge not necessarily has to be documented. Thus, we have to
distinguish between the dimension relation to individual with knowledge either being
part of an individual’s mind or separate as an object and the dimension explicitness with
knowledge either being implicit or not reflected by the individual and thus applied
unconsciously or knowledge being explicit and thus communicable by the individual.
Only explicit knowledge can be documented, though.
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4.3 Knowledge management systems

4.3.1 Overview and related concepts

Even though there is considerable disagreement in the literature and business prac-
tice about what exactly KM is!12® there are a number of researchers and practitio-
ners who stress the role of ICT as enabler or vehicle for implementating these
approaches. KMS should help particularly to overcome the shortcomings of current
practices of business engineering with respect to organizational performance. IT-
Research forecasted in a study on KM that the market for KM software in Europe
and North America would grow from US$400 million in 1999 to around US$1.5
billion in 2002 (NN 2000, 1). There are a number of approaches to define ICT that

supports KM. This is reflected by the large number of terms in use, such as:

e knowledge management system1 27

e information and communication systems or technology for knowledge manage-

ment or knowledge management technologyl 28

e knowledge-based information systeml 29

e knowledge infrastructurel 30

o knowledge services!3! ,

o fknowledge management soﬁ‘ware] 32

e knowledge management suite’33,

o knowledge management support system1 3
o fknowledge management tools'?,

e knowledge-oriented softwarel 36

o knowledge portaﬂ 37

o fknowledge warehouse'3%,

e organizational memory system1 39

e organizational memory information system] 40

126. See also section 4.1 - “Knowledge management” on page 21.

127.e.g., Neumann et al. 1998, McDermott 1999a, 104, Gray 2000, Mertens/Griese 2002,
47, Meso/Smith 2000, Alavi/Leidner 2001, Staab et al. 2001, 3ff, Hasan/Gould 2003,
Riempp 2004.

128. Borghoft/Pareschi 1998, Schultze/Boland 2000, Riempp 2004.

129. Bullinger et al. 1999.

130. Maier et al. 2005, Strohmaier 2005.

131. Conway 2003.

132. Mentzas et al. 2001, 95f, Tsui 2003.

133. Seifried/Eppler 2000.

134. Figge 2000. B

135. Borghoft/Pareschi 1997, 1998, Ruggles 1997a, 3ft, Bach/Osterle 1999, 22, Bohmann/
Kremar 1999, Astleitner/Schinagl 2000, 173f.

136. Koubek 2000, 16.

137. Firestone 1999, 2003, Collins 2003, Fernandes et al. 2005.

138. Nedef/Jacob 2000.

139. Rao/Goldman-Segall 1995, Habermann 1999, Lehner 2000, 323ff.

140. Stein/Zwass 1995, Kiihn/Abecker 1997.
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Some of these terms have been extended by the adjective enferprise in order to
stress that these systems attempt to create a comprehensive platform for a business
or other organization, e.g., enterprise knowledge portal (Firestone 1999) or enter-
prise knowledge infrastructure (Maier et al. 2005). The adjectives onfology-based
or semantic stress semantic integration as core functionality at the heart of KMS,
e.g., ontology-based KM solution (Staab et al. 2003). Lehner (2000, 161£f) focuses
on ICT support for organizational memory. He stresses the differing viewpoints of
the various disciplines that use organizational memory systems (OMS) as their
research object which result in quite heterogeneous definitions of the term. Lehner
proposes the following six perspectives on OMS which can be used to investigate
OMS related phenomena from different viewpoints (Lehner 2000, 163ff): (1) OMS
as a new type of the use of application systems, (2) as a concept, (3) in a functional
view, (4) as a property of information systems, (5) in a behaviorist view and (6) in
a technological view.

Stein/Zwass define organizational memory information system as “a system that
functions to provide a means by which knowledge from the past is brought to bear
on present activities, thus resulting in increased levels of effectiveness for the orga-
nization” (Stein/Zwass 1995, 95, for a discussion of organizational effectiveness
e.g., Lewin/Minton 1986). This definition stresses the importance of information
and knowledge of the past. Figure B-9 shows an overview of their framework con-
cept. The framework is based on the competing values model (goals of the use of
organizational memory information systems) and on a list of mnemonic functions
which are founded in psychological memory theories. The functions use the anal-
ogy to an individual’s memory. The mnemonic functions can be seen as the mem-
ory basis for individual learning which in turn is used as an analogy in organiza-
tional learning.

organizational memory information system

layer 1 - competing values model

integrative adaptive goal attainment || pattern mainte-
subsystem subsystem subsystem nance subsystem

layer 2 - mnemonic functions

knowledge knowledge | | knowledge knowledge knowledge
acquisition retention maintenance| | search retrieval
41

FIGURE B-9. Concept of organizational memory information systems'

In addition to the terms organizational memory system and organizational mem-
ory information system, many authors use the terms knowledge management tools

141. Source: Stein/Zwass 1995, 98.
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or knowledge management system to describe systems with quite similar intentions
and functions. Additionally, there are a number of vendors of software systems that
stress that their systems support KM. So far, there has been no clear distinction
between these two terms. The terms organizational memory system or organiza-
tional memory information system as used in the literature stress more the theoreti-
cal basis of organizational learning, the analogy to an individual’s memory as well
as the dynamics of the application of a collective memory. The terms knowledge
management tools or system stress more the resource-oriented view of organiza-
tional learning, the business and management aspects introduced by concepts,
approaches and theories of knowledge managementh, However, as with most
emerging technologies, neither the literature, nor the market of products, tools and
systems clearly distinguish between these tendencies.

Apart from these terms with a clear focus on KM, OL or OM, there is also
another group of software systems that provides support for these approaches, e-
learning platforms. These are platforms for Web-based teaching and learning envi-
ronments with roots in computer-based training. Respective approaches are termed
e-learning or, in a more recent twist to reformulate the vision and the employed
metaphors, particularly in the European Union, technology-enhanced learningm3 .
Again, there are a number of terms that are used to denote this group of software
systems:

144

e corporate learning portals'™”,

o e¢-learning suites'®,

e integrated curriculum management systemsl 46,

e learning content management system'?’,

o learning environment! 48,

e learning management systemsl 49 s

o Web-based education system31 30,

These platforms not only support the presentation, administration and organiza-
tion of teaching material on the Web or an organization’s Intranet, but also support
interaction among teachers and students'>! as well as interaction between students
themselves (Astleitner/Schinagl 2000, 114). The two categories knowledge man-

142. See also section 4.1 - “Knowledge management” on page 21.

143.E.g., Rogers 2002.

144.See for example URL: http://www.teamscape.com/products/learning portals.htm; see
also the list of e-learning platforms on the support Web site for this book http://
iwi.uibk.ac.at/maier/kms/.

145.E.g., URL: http://www.hyperwave.com/e/products/els.html.

146. Astleitner/Schinagl 2000, 114ff.

147.E.g., Ismail 2002, 332.

148.E.g., Jonassen et al. 1999.

149.E.g., URL: http://www.saba.com/english/products/learning_enterprise/index.htm.

150. Astleitner/Schinagl 2000, 131ff; Web-based education systems are also called Internet-
based learning systems or on-line-learning systems.

151. The terms teachers and students are not limited to the traditional university setting, but
also comprise e.g., organized learning in businesses.
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agement systems with roots in document management systems or communication
systems and e-learning suites with roots in computer-based training seem to con-
verge. As turned out in the market survey of KMS, the systems from these two cat-
egories already share a substantial portion of functionalitylsz. Moreover, on a con-
ceptual level KM concepts are applied in tele-learning concepts (e.g., Trosch/Bick-
mann 1999).

There has been a shift in perspective of KMS vendors as well as organizations
applying those systems from this focus on the explicit side of KM to a combination
and integration of the implicit side of KM. Advanced tools supporting collabora-
tion or collectives of people working together (teams, communities), tools linking
knowledge providers and seckers as well as e-learning functionality have been
integrated into many KMS. Also, several vendors of learning management systems
have begun to extend the functionality of their systems to include KMS func-
tions'>3. KMS offered on the market more and more live up to the expectations put
forward by theory-driven conceptualizations.

The term knowledge management system is used here as a synonym for organi-
zational memory system. This is particularly important when the term is used
within the empirical study to make sure that respondents are not confused by a new
term which is not widely accepted in the market. Recently, the terms KM tools or
KMS have gained wide acceptance in the literature, whereas vendors of systems
still package and market their solutions according to the most recent ICT chal-
lenges that have to be solved by companies and organizations. Examples are solu-
tions for business or organizational intelligence, for collaboration, for compliance
to risk management regulations, such as Sarbanes-Oxley-act and Basel II, for cus-
tomer-generated content, for email retention management, for exploiting the prom-
ises that are marketed as social software or Web 2.0, for initiatives that are
enriched with the adjective “semantic”, for just-in-time or on-demand knowledge
management, for knowledge integration, (knowledge) portals and other integration
initiatives, for knowledge visualization, for technology-enhanced or workplace
learning, just to name a few!>*. However, none of these terms have replaced the
term KMS and it is still a worthwhile perspective on a portion of the organizational
ICT infrastructure and application systems landscape. Thus, the term KMS is used
being well aware that there are a number of similar conceptualizations that comple-
ment the functionality and architectures of KMS.

152. An example for a software vendor that integrates a knowledge management platform
and an e-learning environment formerly separated is Hyperwave with its KMS solution
Hyperwave Information Server and Hyperwave Information Portal on the one hand and
the Hyperwave E-Learning Suite on the other hand; see also Maier/Klosa 1999c; see
section 7.1 - “Technological roots” on page 273 for examples and a definition of the
roots; see also the support Web site for this book http://iwi.uibk.ac.at/maier/kms/ for a
list of KM tools and systems as well as e-learning suites available on the market.

153.One example is Centra’s Knowledge Server which can be integrated with the com-
pany’s learning management system Symposium 5.0; see also the support Web site for
this book http://iwi.uibk.ac.at/maier/kms/ for details about the software solutions men-
tioned here.

154. See also section 7.4.9 - “Example: Open Text Livelink” on page 336.
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4.3.2 Definition

As in the case of the terms knowledge management and knowledge, knowledge

management systems can be viewed from different perspectives. Examples are:

e a focus on ICT support for the KM life cycle and/or for specific organizational
instruments which are implemented as part of a KM initiative,

¢ a focus on the proposed analogy between human and organizational information
processing, learning and memory,

¢ areview of a set of functions that are part of KMS as offered on the market,

e extensions and/or the integration of existing software tools, such as Intranet
solutions, document management systems, workflow management systems,
Groupware, Al technologies, communication systems.

The KM life cycle provides a basis for the definition of application areas from
which KMS are designed and consists of a number of KM tasks, e.g., creation, con-
struction, identification, capturing, acquisition, selection, valuation, organization,
linking, structuring, formalization, visualization, distribution, retention, mainte-
nance, refinement, evolution, accessing, search and application of knowledge15 s,

The KM life cycle describes the collective development, distribution and appli-
cation of knowledge and thus can be used to extend Stein and Zwass’s definition of
organizational memory information system which is limited to the analogy of an
individual’s memory. It lacks all functions that do not bear this analogy. These
added functions are based on communication as the constituent property of social
systems. Communication also distinguishes the memory of a social system from an
individual memory. Therefore, those functions that uniquely occur in collective
memory and learning processes are added to the mnemonic functions used in Stein
and Zwass’ definition. Thus, the definition of KMS used in this book is based on
(1) the analogy between human and organizational information processing and (2)
the life cycle of KM tasks and processes (see Box B-3).

A knowledge management system (KMS) is an ICT system in the sense of an
application system or an ICT platform that combines and integrates functions for
the contextualized handling of both, explicit and tacit knowledge, throughout the
organization or that part of the organization that is targeted by a KM initiative.

A KMS offers integrated services to deploy KM instruments for networks of par-
ticipants, i.e. active knowledge workers, in knowledge-intensive business pro-
cesses along the entire knowledge life cycle.

Ultimate aim of KMS is to support the dynamics of organizational learning and
organizational effectiveness.

BOX B-3. Definition of knowledge management system

155. See also section 4.1.4 - “Definition” on page 52; for a detailed discussion of these KM
tasks see section 6.3.1 - “Knowledge management tasks” on page 207.



4. Foundation 87

The main differences between KMS and more traditional ICT systems, such as
document management systems, Intranet solutions or Groupware can be character-
ized along the following lines:

Initiative. Goals are defined by the KM initiative in which the KMS is deployed.
Therefore, KMS are designed “with KM in mind”, i.e., their implementation is
embedded in a comprehensive KM initiative. Stein/Zwass’ (1995) definition
stresses the primary goal of KMS as to increase organizational effectiveness by a
systematic management of knowledge. Thus, KMS are the technological part of a
KM initiative that also comprises person-oriented and organizational instruments
targeted at improving productivity of knowledge work. KM initiatives can be clas-
sified e.g., according to strategy in human-oriented, personalization initiatives and
technology-oriented codification initiatives'>® or along several organizational
dimensions that will be developed in the next chapters. The type of initiative deter-
mines the type of information system for its support which can be regarded as a
KMS from the perspective of its application environment.

Context. KMS are applied to managing knowledge which is described as “person-
alized information [...] related to facts, procedures, concepts, interpretations, ideas,
observations, and judgements” (Alavi/Leidner 2001, 109, 114). From the perspec-
tive of KMS, knowledge15 7 is information that is meaningfully organized, accumu-
lated and embedded in a context of creation and application. KMS primarily lever-
age codified knowledge, but also aid communication or inference used to interpret
situations and to generate activities, behavior and solutions. KMS combine and
integrate services e.g., for the publication, organization, visualization, distribution,
search and retrieval of explicit knowledge as well as identification of skills and
experts, communication and collaboration in order to support the handling of
implicit knowledge.

Thus, on the one hand KMS might not appear radically different from existing
IS, but help to assimilate contextualized information. On the other hand, the role of
ICT is to provide access to sources of knowledge and, with the help of shared con-
text, to increase the breadth of knowledge sharing between persons rather than stor-
ing knowledge itself (Alavi/Leidner 2001, 111). The internal context of knowledge
describes the circumstances of its creation, e.g., the author(s), creation date and cir-
cumstances, assumptions or purpose of creation. The external context relates to
retrieval and application of knowledge. It categorizes knowledge, relates it to other
knowledge, describes access rights, usage restrictions and circumstances as well as
feedback from its re-use (Barry/Schamber 1998, 222; Eppler 2003, 125f). Contex-
tualization is thus one of the key characteristics of KMS (Apitz et al. 2002). Man-
agement of context is central to personalizing KMS services for participants and
connecting them to KM instruments which in turn are implemented with the help
of KM processes.

156. See Hansen et al. 1999, see also chapter 5 - “Strategy” on page 93.
157. See also section 4.2 - “Knowledge” on page 60.
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Processes. KMS are developed to support and enhance knowledge-intensive pro-
cesseslsg, tasks or projects (Detlor 2002, 200; Jennex/Olfman 2003, 214) of e.g.,
creation, construction, identification, capturing, acquisition, selection, valuation,
organization, linking, structuring, formalization, visualization, transfer, distribu-
tion, retention, maintenance, refinement, revision, evolution, accessing, retrieval
and last but not least the application of knowledge, also called the knowledge life
cycle, ultimately to support knowledge work (Davenport et al. 1996, 54). In this
view, KMS provide a seamless pipeline for the flow of explicit knowledge through
a refinement process (Zack 1999a, 49), or a thinking forum containing interpreta-
tions, half-formed judgements, ideas and other perishable insights that aims at
sparking collaborative thinking (McDermott 1999a, 112).

Participants. Users play the roles of active, involved participants in knowledge
networks and communities fostered by KMS'%?. This is reflected by the support of
context in KMS. Systematic management of context is needed in order to provide
semantic links between codified knowledge and people or collectives, such as
teams, work groups or communities as the holders of knowledge, between the han-
dling of explicit and implicit knowledge and between documented knowledge and
meta-knowledge, feedback, valuations and comments about the application of
knowledge elements by other participants respectively. Context enhances the sim-
ple “container” metaphor of organizational knowledge by a network of artefacts
and people, of memory and of processing (Ackerman/Halverson 1998, 64). Com-
munities or networks of knowledge workers that “own the knowledge” and decide
what and how to share can provide important context for a KMS (McDermott
1999a, 108, 111ff). KMS designs reflect that knowledge is developed collectively
and that the “distribution” of knowledge leads to its continuous change, reconstruc-
tion and application in different contexts, by different participants with differing
backgrounds and experiences. De- and re-contextualization turn static knowledge
objects into knowledge processes (Ackerman/Halverson 1998, 64). Meta-knowl-
edge in a KMS, e.g., in the form of a set of expert profiles or the content of a skill
management system, is sometimes as important as the original knowledge itself
(Alavi/Leidner 2001, 121).

Instruments. KMS are applied in a large number of application areas, e.g., in
product development, process improvement, project management, post-merger
integration or human resource management (Tsui 2003, 21). More specifically,
KMS support KM instruments !0, e.g., (1) the capture, creation and sharing of best
practices, (2) the implementation of experience management systems, (3) the cre-
ation of corporate knowledge directories, taxonomies or ontologies, (4) expertise
locators, yellow and blue pages as well as skill management systems, also called

158. See section 6.3 - “Process organization” on page 207.

159. See also section 6.1.2 - “Knowledge management roles” on page 162 and section 6.1.3 -
“Groups, teams and communities” on page 177.

160. See section 6.2 - “Instruments” on page 195.
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people-finder systems, (5) collaborative filtering and handling of interests used to
connect people, (6) the creation and fostering of communities or knowledge net-
works, (7) the facilitation of intelligent problem solving (e.g., Alavi/Leidner 2001,
114; McDermott 1999a, 111ff; Tsui 2003, 7). KMS in this case offer a targeted
combination and integration of knowledge services that together foster one or more
KM instrument(s).

Services. KMS are described as ICT platforms on which a number of integrated
services'®! are built. The processes that have to be supported give a first indication
of the types of services that are needed. Examples are rather basic services, e.g., for
collaboration, workflow management, document and content management, visual-
ization, search and retrieval (e.g., Seifried/Eppler 2000, 31ff) or more advanced
services, e.g., profiling, profile matching and network analysis in order to link par-
ticipants with similar interests, similar search or communication behavior, or simi-
lar learning capabilities, text analysis, classification or clustering to increase the
relevance of retrieved and pushed information, advanced search techniques and
graphical techniques for navigation, personalization services, awareness services,
shared workspaces, (distributed) learning services as well as integration of and rea-
soning about various (document) sources on the basis of a shared ontology (e.g.,
Bair 1998, 2; Borghoff/Pareschi 1998, 5f).

Platform. Whereas the foci on initiatives, processes and participants can be seen as
a user-centric approach to KMS design, an IT-centric approach relies on instru-
ments as well as services and provides a base system to capture and distribute
knowledge (Jennex/Olfmann 2003, 215). This platform is then used throughout the
organization. This can be the entire organization or, especially in the case of large
multi-national organizations a part of the organization, such as a business line, a
subsidiary, or a business function, such as R&D or construction and engineering.
The organization-wide focus is reflected e.g., by a standardized taxonomy or
knowledge structure (ontology, e.g., Staab et al. 2001) applied throughout the orga-
nization or organizational unit. Thus, KMS can be differentiated from Groupware
or group support systems which have a narrower focus on work groups or project
teams. Also, the KMS is not an application system targeted at a single KM initia-
tive, but a platform that can either be used as-is to support knowledge processes or
that is used as the integrating base system and repository on which KM application
systems are built. Comprehensive means that the platform offers extensive func-
tionality for user administration, messaging, conferencing and sharing of (docu-
mented) knowledge, i.e. publication, search, retrieval and presentation.

Figure B-10 gives an overview of these characteristics. The three characteristics
initiative, process and participants can be assigned to the business and user focus.
Instruments, services and platform are IT- or function-oriented characteristics.
Context is the linking pin connecting business and IT as well as user and function

161. See section 7.3 - “Architectures and services” on page 302.
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foci. Goals stated by a KM initiative help to define processes and participants
which are implemented with the help of KM instruments that should be supported
by the KMS’ services on the basis of a comprehensive platform and control their
deployment. Participants and communities or knowledge networks are the targeted
user groups that interact with KMS in order to carry out knowledge tasks.

The knowledge tasks are organized in acquisition and deployment processes
required to establish the KM initiative. The KMS itself consists of a comprehensive
platform rather than individual tools with advanced services built on top that
explicitly consider the specifics of knowledge, i.e. information or content plus con-
text. The services are combined and integrated in order to foster KM instruments.
A KMS has to be aligned (1) with the business environment, i.e. the knowledge-
intensive business processes that are affected, (2) the user environment with the
expectation of a rich user experience and personalized on-demand KMS services,
(3) the IT infrastructure environment which determines the technical base and (4)
the function environment that determines the service interfaces for KMS design.

business user
process& wipo nts
———————————— context - —————4+ ——— —
instruments services
IT function
platform

FIGURE B-10. Characteristics of KMS

The characteristics can be used as requirements in order to judge whether an
actual system is a KMS or not. Many systems marketed as KMS have their founda-
tions e.g., in document or content management systems, artificial intelligence tech-
nologies, business intelligence tools, Groupware or e-learning systems. These sys-
tems are more or less substantially extended with advanced services. Thus, actual
implementations of ICT systems certainly fulfill the requirements of an ideal KMS
only to a certain degree. Therefore, one might imagine a continuum between
advanced KMS and other systems that can partially support KM initiatives.

The characteristics discussed in this section can be seen as arguing for a certain
set of services. Platform requires the inclusion of infrastructure services for stor-
age, messaging, access and security which is built on data and knowledge sources.
Context calls for the handling of contextualized information which requires inte-
gration services that describe resources pulled together from a variety of sources.
Advanced services build on top of these integration services and provide support
for instruments. These knowledge services have to support the entire set of acquisi-
tion and deployment processes defined in a KM initiative. From an ICT perspec-
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tive, these are services for publishing, collaboration, learning and discovery. The
knowledge services need to be tailored on the one hand to the individual needs of
participants and on the other hand to the requirements of the roles they perform in
business processes and projects. This calls for personalization services. Finally,
participants might choose to access KMS with a host of appliances and applica-
tions for which access services have to offer translations and transformation. These
services have to be aligned with each other in architectures for KMS!'62,

The definition of KMS corresponds to the functional view combined with the

view of KMS as a new type of the use of application systems which realize parts of
the organizational knowledge base according to Lehner (2000). The term KMS can
be used to describe two different types of systems163 .
KMS as application system. The KMS is built on the basis of an already existing
ICT platform that provides basic functionality for e.g., data and document manage-
ment, office management as well as communication. Examples are an Intranet
solution or a Groupware platform, such as Lotus Notes.

KMS as platform. In this case, the KMS not only provides these advanced func-
tions, but also integrates the basic functionality of an ICT platform.

Many KMS offered on the market show a tendency towards the first category as
most organizations already have an ICT platform in place. These KMS then pro-
vide an integrated set of intelligent tools, functions and services that use the ICT
platform’s functions. However, there are a number of platform-type customizable
solutions as well, e.g., Open Text Livelink!64,

As discussed in the beginning of this section, KMS to support KM initiatives are
on the rise. More and more vendors integrate KM functionality into their products
or offer specialized KMS. The support of KM initiatives by information and com-
munication technologies in organizations is therefore likely to rise as well. The fol-
lowing hypothesis will be tested:

Hypothesis 6: Compared to earlier studies significantly more organizations use
ICT in general and knowledge management systems in particular
to support their KM activities.

4.4 Résumé

This chapter investigated the notion of knowledge management and of ICT support
for this approach, especially in the form of KMS. The detailed discussion of the
historical development was meant to shed some light on the variety of perspectives

162. See section 7.3 - “Architectures and services” on page 302.

163. A more detailed analysis of KMS, their architecture, functions and classification can be
found in chapter 7 - “Systems” on page 273.

164. See section 7.4.9 - “Example: Open Text Livelink™ on page 336.
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on the topic in the literature. Also, the chapter set the focus for the discussion of
concepts and approaches for the use of KMS.

It turned out that knowledge management is an inter-disciplinary field that
draws from organization science, HRM, management science, psychology, sociol-
ogy, management information systems, computer science and artificial intelli-
gence. Many KM approaches can be classified with respect to their background as
human-oriented or technology-oriented. Neither direction provides a sufficient
basis for the implementation and development of KMS. Thus, the challenge will be
to bridge the gap between these two directions which has consequences for strat-
egy, organization, systems as well as economics of KM initiatives'®.

The definitions for the term knowledge are as diverse as the concepts and
approaches of KM. The main distinction between the wide variety of conceptual-
izations is whether knowledge is attributed exclusively to people—a position held
by the human-oriented KM fraction—or whether knowledge is separable from peo-
ple and thus can be documented and stored in ICT systems—a position held by the
technology-oriented KM fraction.

Finally, the term knowledge management systems was discussed as a powerful
metaphor that draws the attention of vendors of tools and systems from a variety of
backgrounds. It seems that the KMS metaphor not just draws and integrates a wide
variety of technologies. There are also a large number of tools and systems that are
termed—or marketed— as KMS, as “KM enabled” or as supporting KM.

In the following, KM initiatives as well as KMS will be investigated in detail.
Starting point will be the strategic perspective on knowledge management (chapter
5). Then follows a discussion of the organizational design for the implementation
of a KM initiative (chapter 6), of architectures, contents and services of KMS
(chapter 7) and, finally, of the economics of knowledge management systems
(chapter 8).

165. See also chapter 9 - “Summary and Critical Reflection” on page 434.
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5 Strategy

Considering knowledge as the key resource in an organization has substantial stra-
tegic implications. It seems evident that an organization’s strategic choices have to
consider the way it handles its knowledge assets.

This chapter is intended to answer the following questions: why should an orga-
nization invest in knowledge management? Along which basic lines could it pro-
ceed? What general initiatives can be suggested for a KM effort? Which strategies
have proven to be successful? As knowledge management is understood quite dif-
ferently by different scholars and comprises heterogeneous concepts' %, it is not
surprising that KM goals as well as procedures, starting points and perspectives to
develop KM strategies vary widely as well.

Firstly, recent developments in strategic management will be reviewed in order
to understand the possible relationships between a knowledge or knowledge man-
agement strategy and business strategy (section 5.1). Then, an array of different
knowledge management goals and strategies will be presented (section 5.2) which
will be compared to each other in the light of the perspective taken in this book.
Finally, success factors and barriers to a KM initiative will be discussed which
have to be addressed when a KM strategy is implemented (section 5.3).

5.1 Strategy and knowledge management

There is broad agreement in the management literature that knowledge manage-
ment has to be solidly linked to enterprise, corporate, business or functional area
strategy167 and therefore ultimately to the creation of economic value and compet-
itive advantage, in order to be a sustained effort (e.g., Earl/Scott 1999, 36f, Zack
1999a, 57, Zack 1999b, 142). However, this link has not been widely implemented
in practice168. This is due to the lack of strategic models to link knowledge man-
agement efforts (in the sense of knowledge-oriented processes, organizational
structures, culture-related activities and the implementation of technologies) on the
one hand and strategic management on the other hand.

166. See section 4.1 - “Knowledge management” on page 21.

167.For a discussion of the differences between enterprise strategy—the umbrella that
encompasses all further strategies and considers the organization’s relationships to the
non-business environment, corporate strategy—what businesses the organization
should be in, business strategy—how should the organization compete in a given busi-
ness, and functional strategy—Ilinking functional area policies to the functional area
environments, see Schendel/Hofer 1979, 11ff, also Hofer/Schendel 1978, 46ff. At this
point, it still remains unclear on which level, if not on all levels, knowledge manage-
ment should be linked to strategy. Thus, the following investigation will only refer to
strategic management in general which encompasses the complete process of formula-
tion, implementation and evaluation of strategies on all levels.

168. See Zack 1999b, 126 and the empirical studies cited there; see also part C.
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5.1.1 From market-based to knowledge-based view

The field of strategic management has exerted considerable influence on busi-
nesses and business policies during the more than 40 years of its existence'®?. Dur-
ing this period, organizations have been increasingly inventive and creative in their
search for competitive advantages. Thus, it is not surprising that the field of strate-
gic management has also undergone substantial development. Moreover, scholars
at leading business schools, such as the Harvard Business School, and professional
services companies, such as McKinsey & Co. (e.g., Hax/Majluf 1984, 20), have
added a wide variety of models, portfolios, approaches and concepts to the field.
Scherer and Dowling not only speak of a theory-pluralism in the field of strategic
management, but also warn that the multitude of underlying paradigms could cause
difficulties because managers get contradictory advice from different schools of
thought due to competing, possibly incommensurable theories!”°.

The origins of the word “strategy” can be traced back to the ancient Greek word
“strateg6s”. The word has been used within the military sector for a long time.
However, it is the “business policy” concept as laid out in the LCAG-framework
that marks the first stage of development in strategic management (Scherer/Dowl-
ing 1995, 198). The LCAG-framework was named after its authors, Learned,
Christensen, Andrews and Guth (1965, 170ff). This framework was later renamed
in SWOT analysis and has been widely applied in businesses. The SWOT analysis
in its original conception has put equal importance to the analysis of organization-
internal resources—Strengths and Weaknesses—and to the analysis of the organi-
zation’s environment—Opportunities and Threats—which jointly determine the
business policy. Thus, the goal of strategic management was to find a “fit” between
the organization and its environment that maximizes its performance: the contin-
gency theory of strategy (Hofer 1975).

In the subsequent refinements of the framework, the emphasis was clearly put
on the external side: the market-oriented perspective. In the process of strategic
management which is depicted in Figure B-11, the analysis of the organizational
resources plays only a minor role, whereas the environmental analysis is a promi-
nent activity influencing strategy evaluation.

The so-called market-based view was most prominently developed and pushed
by the frameworks proposed by Porter. The frameworks have been well received in
the literature, especially the five-forces model (Porter 1980, 4), the value chain
(Porter 1985, 36ff) and the diamond (Porter 1990, 71f). The frameworks help to
analyze the organization’s environment, namely the attractiveness of industries and
competitive positions”l. In its extreme form, the market-based view almost exclu-

169. The need for strategic change in the sense of giving guidance to the transformation of
the firm, its products, markets, technology, culture, systems, structure and relationships
with governmental bodies caught the attention of management in the mid-1950s
(Ansoff 1979, 30).

170. See Scherer/Dowling 1995, 196ff; see also McKinley 1995, Scherer 1999, 19ff. The
term “incommensurable”, introduced by Kuhn (1962, 4ff), means that one cannot
decide objectively between competing theories if they come from different paradigms.
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sively pays attention to the competitive position of an organization and it is mostly
only during strategy implementation that the organizational resources are consid-
ered. The main focus of a strategy in the market-based view is the selection of an
attractive industry and the attractive positioning of an organization within this
industry through one of the two generic strategies cost-leadership or differentia-
tion. Along with the two possibilities of industry-wide activities versus a concen-
tration to a specific niche within the industry, a resulting set of four generic strate-
gies is proposed.

goal
formulation

goal
structure

test of
consistency

T

performance
results

strategic
control

strategy
implemen-
tation

strategy propos_ed strategy strategy
formulation strategies evaluation choice

environmental

analysis

FIGURE B-11. The process of strategic management172

Attractiveness of an industry is determined by the intensity of competition. The
less competition there is, the more attractive is the industry. Thus, ultimately, strat-
egies in the market-based view seek to avoid competition (Hiimmer 2001, 31) or
implicitly assume that the characteristics of particular firms do not matter with
regard to profit performance (Zack 1999b, 127). Resources are considered as
homogeneous and mobile.

One of the central results of the strategic management process in the market-
based view is the selection of product-market combinations in which an organiza-
tion wants to be active using the four strategies as described above. These combi-
nations are called strategic business fields (SBF). The resulting organizational units
are called strategic business units (SBU).

Even though the market-based view recognizes resources as the underlying
basis of competitive advantages, it shows in its original form a tendency to neglect

171. For the following see Porter 1980, 3ff, Porter 1985.
172. Source: Schendel/Hofer 1979, 15.
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what an organization needs to do in order to create and integrate sustained compet-
itive advantages based on unique resources! 73, Case studies have also shown that
critical and complementary capabilities of an organization might be spread across
strategic business units and thus it might be difficult to leverage them for future
products and services that cross existing strategic business fields (e.g., Hiimmer
2001). In his later work, Porter recognizes the increasing importance of the organi-
zation’s resources and discusses their inclusion into his theoretical framework as
addressing the longitudinal problem: how organizations can sustain competitive
positions over time (Porter 1991, 108, Porter 1996, 68ff). The central concept of
Porter’s additions are the organization’s activities which Porter classifies into pri-
mary activities (inbound logistics, operations, outbound logistics, marketing and
sales as well as service) and support activities (procurement, technology develop-
ment, HRM and firm infrastructure, Porter 1985, 39ff). Strategy then rests on a
strategic fit of a system of activities, not individual activities (Porter 1996, 70ff).
Strategic positioning in this view means performing different activities from com-
petitors’ or performing similar activities in different ways whereas operational
effectiveness means performing similar activities better than competitors perform
them (Porter 1996, 62).

Critique to the one-sided orientation of the market-based view resulted earlier in
the development of the resource-based view. The term resource-based view was
originally coined by Wernerfelt (1984) who built on the ideas presented in Pen-
rose’s theory of the growth of the firm (Penrose 1959). In the mid to late 80s, a
number of articles were published that dealt with organization-internal resources,
assets and skills as the basis for competitive advantagel74. However, it was not
until the beginning of the 90s that Wernerfelt’s work received broader attention
and the resource-based view was established as a new paradigm in strategic man-
agement. Since then, numerous researchers have built on the ideas and a lot of liter-
ature has been published on how an organization should deal with its strategically
important resources! 7.

Central idea of the resource-based view is that an organization’s success is
determined by the existence of organization-specific unique resources. As opposed
to the market-based view, competitive advantages thus are not due to a superior
positioning of an organization in an industry, but to superior quality of resources or

173.See e.g., Zack 1999b, 127; see also Ansoff 1979, 43f who already recognized the prob-
lem of an almost exclusive focus of literature on strategies of action in the external
environment.

174.See e.g. Teece 1984, 89, Coyne 1986, Aaker 1989 and Rumelt 1984 who analyzed
resources as isolating mechanisms creating sustained rents in his proposal for a strategic
theory of the firm.

175. For example Prahalad/Hamel 1990, Barney 1991, Conner 1991, Grant 1991, Leonard-
Barton 1992a, Black/Boal 1994, Barney 1996, Grant 1996a, Teece et al. 1997, see also
e.g., Rumelt et al. 1991 and Nelson 1991 who analyze the relationship between strategic
management and economic theory and postulate that economic theory should consider
differences between firms in terms of resources or capabilities (Rumelt et al. 1991, 22);
see also the authors contributing to the knowledge-based view, an offspring of the
resource-based view discussed on page 102 below.
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a superior use of the organizational resources. The postulated heterogeneity of
resources in different organizations which enables sustained competitive advan-
tages is determined by the individual historical developments of the organization,
the development of specific material and immaterial resources, the creation of
complex organizational routines which in turn causes specific historical trajectories
and lead to unique idiosyncratic combinations of resources in organizations (Bar-
ney 1991, 103ff).

Another central hypothesis of the resource-based view is that in an uncertain and
dynamic competitive environment, products and services demanded in the market
change quickly, whereas resources and capabilities are more enduring. As a conse-
quence, proponents of the resource-based view suggest to base a strategy on
resources and capabilities rather than on product-market combinations as sug-
gested in the market-based view (Zack 1999b, 127). Resources are seen as plat-
forms for the development of varying products and services.

Due to the fact that the resource-based view has been developed by a multitude
of authors with varying backgrounds and research interests, the key term of this
approach—the “resource”—has remained quite vaguely and broadly defined.
Wernerfelt in his original paper on the resource-based view ties the definition of a
resource to the internal side of the SWOT analysis: A resource is “... anything
which could be thought of as a strength or weakness of a given firm” (Wernerfelt
1984, 172). Wernerfelt bases his view of a resource on Caves’ definition: “More
formally, a firm’s resources at a given time could be defined as those (tangible and
intangible) assets which are tied semi-permanently to the firm” (Caves 1980, cf.
Wernerfelt 1984, 172). This latter organization-specific element is what distin-
guishes resources in the resource-based view from the traditional viewpoint in eco-
nomics or business administration with its primary production factors land, labor
and capital. Resources in the resource-based view typically have to be built and
cannot be bought. Moreover, resources of interest for strategic management have
to be of strategic relevance.

In order to avoid confusion with the traditional view on the term resource and in
order to stress the strategic relevance of organization-internal assets, several other
terms have been proposed. Examples which carry important implications for
knowledge management are:

e (core) capabilities (e.g., Leonard-Barton 1992a, 112ff, Grant 1996a and for an
early treatment Nelson/Winter 1982, 96ft) or (core) competencies (e.g., Pra-
halad/Hamel 1990). These terms are seen as integrated combinations, consolida-
tions or applications of resources in an organizational context, as “teams of
resources working together” (Grant 1991, 120) or an “interconnected set of
knowledge collections—a tightly coupled system” (Leonard-Barton 1992a,
122).

e dynamic capabilities (Teece et al. 1997): In recent years, some authors pointed
out that in situations of quickly changing complex environments, dynamic capa-
bilities are crucial. Dynamic capabilities are defined as the firm’s ability to inte-
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grate, build, and reconfigure internal and external competencies to address rap-
idly changing environments (Teece et al. 1997, 516, Eisenhardt/Martin 2000).

As mentioned in Wernerfelt’s definition cited above, organization-specific
resources can be classified in a multitude of ways. The most prominent one is the
distinction of tangible and intangible resources (Wernerfelt 1984, 172). The latter
can be further classified according to whether they are tied to individuals or not.
This simple classification can be detailed along a variety of dimensions, e.g., indi-
viduals versus collectives, organizational routines versus organizational culture,
legally secured versus legally unsecured (or not securable) resources.

Figure B-12 presents a typical classification of resources with some examples
that give an indication of what is meant by the terms. Tangible resources are
detailed in financial and physical resources. Intangible resources are classified into
person-dependent and person-independent ones. Person-independent resources are
further divided into
e intangible assets which have a relationship to the organization’s environment

because they are either legally secured (e.g., patents, intellectual property), they

refer to the organizations’ business partners (e.g., networks, customer relation-
ships) or the business partners or society’s image of the organization (reputa-
tion) and

e organizational assets which refer to the organization’s culture (e.g., willingness
to share knowledge, perception of service and quality) and routines (e.g., learn-
ing cycles, managerial systems) and do not have a direct relationship to the
organization’s environment.

The detailed classes overlap to some extent, especially with respect to the
dimension person-dependency as e.g., the smooth functioning of networks (classi-
fied here as person-independent) certainly depends on the contacts of individual
employees. Their combination is termed an organizational capability.

Figure B-12 also shows that the value of organizational resources has to be
determined in relation to the competition. A comparison reveals so-called differen-
tials. Five types of capability differentials can be distinguished (Coyne 1986, 571,
Hall 1992, 136):

e functional/business system differentials: result from the knowledge, skills and
experience of employees and others in the value chain, e.g., suppliers, distribu-
tors, lawyers, agents working for the organization etc.,

o cultural differentials: applies to the organizational culture as a whole; however,
organizational routines are considered as functional differentials because they
are transparent and subject to systematic and intended change as opposed to the
organizational culture. Cultural differentials are closely related to

e organization or managerial quality differentials: result from an organization’s
ability to consistently innovate and adapt more quickly and effectively than its
competitors. As it is probably easier to influence the quality of managerial sys-
tems than it is to influence organizational cultures, managerial systems might
constitute a factor that can be distinguished from cultural differentials,
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positional differentials: are a consequence of past actions which build reputation
with business partners, especially customers,

regulatory/legal differentials: result from governments limiting competitors to
perform certain activities. Regulatory differentials thus are based on those
resources that are legally secured, such as patents, contracts, licences, trade
secrets.

To sum up, resources are the basis for capability differentials. Capability differ-

entials provide competitive advantages which can be leveraged in order to produce
superior products and services.

itive advantages, resources must have the following characteristics!””:

In order to be strategically relevant and capable of generating sustained compet-
77.

scarce: Resources must be rare, otherwise competitors can access them easily.

competitively superior/valuable/relevant: Resources must either enable organi-
zations to create value for their customers, thus contributing significantly to the
perceived customer benefits or to substantially improve effectiveness and effi-
ciency of the organization’s processes. Additionally, the value of a resource
depends on the relative advantage it bears when compared to the competition.

multi-purposeful: Core competencies must provide potential access to a wide
variety of markets. In other words, resources must be applicable in a multitude
of products and services and a multitude of markets in order to be of strategic
relevance.

non- or imperfectly imitable: Resources must not be easily replicated in a rival
organization. Replication is difficult, e.g., due to unique historical conditions in
the creation of the resources, causal ambiguity (i.e., imperfect information and/
or lack of transparency), social complexity (i.e., several individuals jointly pro-
vide the competitive advantages) or embedding in organizations (i.e., several
resources can be complexly interrelated and integrated within an organization’s
routines and/or culture). Thus, there exist so-called barriers to imitation in anal-
ogy to the entry or mobility barriers in the market-based view.

non-substitutable: Resources must not be easily substituted by other resources in
order to generate sustained competitive advantages.

non-transferable: A competitive advantage will be the more sustained, the more
difficult it is to purchase the resource on the market or to acquire it in coopera-

176. The classification as presented here integrates the resource distinctions as made in

Aaker 1989, 94, Barney 1991, 112f, Grant 1991, Hall 1992, 136ff, Lehner et al. 1995,
185, Grant 1998, 111{f and integrates it with the capability differentials as suggested by
Coyne 1986, 57f and Hall 1992, 136ff. The distinction between intangible assets and
organizational assets does not, however, correspond to Sveiby’s classification of
resources into external structure and internal structure because he views intangible
assets within a legal context that are applied within the organization (e.g., patents,
licenses) as internal structure and only customer relationships, brands and reputation as
external structure (Sveiby 1998, 29).

177.See Barney 1991, 106ff, Collis/Montgomery 1995, 119ff, Grant 1991, 123ff, Grant

1998, 128ff, Prahalad/Hamel 1990, 83ft.
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tion with other organizations. The reasons for a lack of transferability are partly
the same as the ones presented for lack of imitability, e.g., the geographical
immobility, imperfect information or the fact that resources are firm-specific.

durable: The longevity of competitive advantages depends upon the rate at
which the underlying resources depreciate or become obsolete. Durability varies
considerably, e.g., technological resources depreciate quickly due to the increas-
ing pace of technological change whereas reputation and brands are a lot more
durable.

appropriable/legally undisputed: Profits from a resource can be subject to bar-
gaining, e.g., with business partners, such as customers, suppliers or distribu-
tors, and employees. The more the so-called knowledge worker is on the rise,
the more employees know of their capabilities and negotiate with their employ-
ers about the value of their contributions. The more an employee’s contribution
is clearly identifiable, the more mobile this employee is and the easier his or her
capabilities can be transferred to other organizations, the stronger is the
employee’s position in the negotiations with the organization.

Organizations are therefore interested in keeping their competitive advantages
up by protecting their resources. Table B-5 shows what organizations can do in
order to protect their resources and/or capabilities from erosion, imitation and sub-
stitution. It is important to keep these protective activities in mind when designing
a KMS solution. Table B-5 also shows which strategies are primarily supported by
the introduction of KMS and where an organization has to carefully design these
systems in order not to threaten its favorable resource position.

TABLE B-5.  Threats to favorable resource positions of organizations, strategies for
their protection and influence of KMS?

measures defending existing potential threats contribution
resource positions of KM/KMS

imitation substitution erosion

retain causal ambiguity X X !

increase complexity of bundled X X +/!

resources

increase organization-specificity of X X +/!

resources

reduce mobility of resources X !
A . X X +

secure appropriability of disposal

rights (e.g., patents)

protect confidential information X X +/1

secure access to critical resources X X +/!
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TABLE B-5.  Threats to favorable resource positions of organizations, strategies for
their protection and influence of KMS?

measures defending existing potential threats contribution
resource positions of KM/KMS

imitation substitution erosion

reduce incentives for competitors’ X X no influence
threatening

credible threatening linked with X X X no influence
retaliation

impede competitors' resource X X no influence
development

collectivize individual and X X X +

“hidden” knowledge

a. The table is based on: Hiimmer 2001, 316. The last column was added by the author.
Legend: + means a positive influence can be expected of the application of KM/KMS;
! means the KM/KMS design has to take care not to threaten the defending measures

The relationship between resources and the more recent concept of organiza-
tional capabilities or competencies and in turn their relationship with competitive
advantages has been subject to discussion during the last years. Figure B-13
depicts a framework which shows the chain of arguments used in the resource-
based view (Grant 1991, 115). A consequent management of the organizational
resources thus has to handle the identification, selection, development, synergistic
connection, transformation and retention of organizational resources and their inte-
gration into capabilities.

During the last five years many authors within the resource-based view specifi-
cally looked at knowledge as the key resource in organizations. Their contributions
can be summarized under the label knowledge-based view'’®. Organizational capa-
bilities or competencies in this view are based on a combination or integration of
the (individual and common or organizational) knowledge in an organization
(Grant 1996a, 376f). Capabilities can be hierarchically broken down, e.g., in sin-
gle-task or single-process capabilities, specialized capabilities, activity-related
capabilities, broad functional capabilities and cross-functional capabilities (Grant
1996a, 378). According to the knowledge-based view, competitive advantage of an
organization depends on how successful it is in exploiting, applying and integrating
its existing capabilities and in exploring and building new capabilities that can be
applied to the market.

178.See e.g., Leonard-Barton 1992a, Spender 1994, Grant 1996a, 1996b, Spender 1996,
Zahn et al. 2000, 251ff; see also Quinn 1992, 31ff and 71ff who postulates a reorienta-
tion of strategy on core intellectual competencies and talks of knowledge and service
based strategies.
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However, both the resource-based view and its offspring, the knowledge-based
view show a tendency to repeat the error made by the extreme market-oriented pro-
ponents: an unbalanced perspective, this time in favor of the organization-internal
side. It is a non-trivial task with strategic relevance to turn resources—which can
also be looked at as rent-potential—into actual revenue (Spender 1994, 354). Thus,
the resource-based view should not be seen as an alternative theory of strategy, but
the stress on resources must complement, not substitute for, stress on market posi-
tions (Porter 1991, 108). Several authors have proposed integrating concepts that
attempt at bridging the gap between the market-based view and the resource-based
view (e.g., Haanes/Fjeldstad 2000).

competitive industry
4. Select a strategy which best advantage factors
exploits the firm’s resources and A
capabilities relative to external
opportunities.
3. Appraise the rent-generating 5. Iderﬁify resource gaps which need
potential of resources and to be filled.
capabilities in terms of: strategy

Invest in replenishing, augmenting
and upgrading the firm's resource
base.

(a) their potential for sustainable
competitive advantage, and A

(b) the appropriablity of their
returns.

2. ldentify the firm’s capabilities:
What can the firm do more effictively
than its rivals? Identify the resource —3 organizational
inputs fo each capability, and the capabilities
complexity of each capability. A

1. Identify and classify the firm’s
resources. Appraise strenghts and
weaknesses relative to competitors. [ resources <
Identify opportunities for better
utilization of resources.

FIGURE B-13. Relationship between resources, capabilities, competitive advantages
and strategy”9

Put in a nutshell, the knowledge-based view provides the linking pin for the
integration of knowledge management and strategic management. Knowledge
management provides instruments to build capabilities which can be used in a stra-
tegically intended way to provide competitive advantages. Due to the importance
of knowledge as the key resource, some authors also suggest that knowledge man-
agement has a strategic dimension in its own right. In the following, the link
between knowledge management and organizational capabilities and competencies
will be discussed in detail. Then, knowledge or knowledge management strategies
will be reviewed as suggested in the literature.

179. The figure is based on Grant 1991, 115 and Grant 1998, 113.
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5.1.2 Knowledge (management) strategy

Knowledge is considered the key resource in the knowledge-based view. A system-
atic management of this key resource should have its place on the strategic map of
an organization. In the literature, many authors discuss knowledge management as
an initiative that encompasses the whole organization (e.g., Probst et al. 1998). In
many business organizations, knowledge management has received high attention
from top executives and many organizations have established the position of a
Chief Knowledge Officer—CKO on the board of directors'®. So far, however, the
link between concepts and instruments of knowledge management on the one hand
and corporate or business strategy on the other hand has not been widely dis-
cussed!®!,

The starting point for a framework of an organization’s “knowledge strategy”
(Zack 1999b, 126) or knowledge management strategy can be seen in the tradi-
tional SWOT analysis (strengths, weaknesses, opportunities, threats) in which
strategy is seen as balancing the external environment of an organization (its
opportunities and threats) with its internal capabilities (strengths, weaknesses).

A knowledge strategy can be defined as balancing an organization’s knowledge
resources and capabilities to the knowledge required for providing products and
services superior to those of competitors (Zack 1999b, 131). According to tradi-
tional strategic management a strategic gap is the difference between what an
organization must do to compete and what it is actually doing. Strategies try to
close this gap by aligning what an organization can do considering its strengths and
weaknesses with what it must do in order to act on opportunities and threats. This
concept is translated to the area of knowledge strategy which addresses knowledge
gaps — differences between what an organization must know to execute its strategy
and what it actually knows (Zack 1999b, 135).

Knowledge maps are suggested as the instruments to identify knowledge gaps.
A knowledge map in this case represents a high-level description of the organiza-
tional knowledge base. In order to position an organization against its competitors,
the following three categories of knowledge have to be identified per area of com-
petence, or per strategic business unit, division, product line, function or market
position (Zack 1999b, 133f):

e core knowledge is the minimum knowledge commonly held by members of an
industry, also considered the basic industry knowledge barrier to entry.

e advanced knowledge enables an organization to be competitively viable. Com-
petitors may generally hold about the same level, scope or quality of knowledge,

180. See section 6.1.2.1 - “Knowledge manager (CKO)” on page 163, see also the empirical
results in part C.

181. One of the rare positive exceptions is Galliers’ attempt at the integration of knowledge
management strategy into an information systems strategy framework which in turn is
linked to the business policy and environment (Galliers 1999, 231). However, this
places the knowledge management strategy close to information (systems) strategy and
might result in neglecting the human and organizational side of KM as has been criti-
cized many times.
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but knowledge differentiation can take place with competitors holding specific
knowledge.

e innovative knowledge enables an organization to lead its industry and to signifi-
cantly differentiate itself from its competitors.

The link between business strategy and knowledge strategy ultimately comes
down to direct an organization’s KM initiatives towards closing strategic knowl-
edge gaps. The knowledge gap in turn is directly derived from the strategic gap.
This is true at an abstract level, however, it remains a big challenge to identify core,
advanced and innovative knowledge and even more to find out how competitors
score in these three categories. Also, as Zack states as well, knowledge require-
ments change quickly and what is innovative knowledge today may well be core
knowledge in a matter of months. Thus, it is also important to identify and close so-
called “learning cycle gaps” with which the dynamics of knowledge are addressed.
However, it seems quite challenging to come up with knowledge requirements
needed to fulfill future business strategies on a corporate level which in turn are
concrete enough to direct KM initiatives. Zack’s approach may be considered as a
quite abstract, high-level first step in the process of designing a KM strategy which
is linked to an organization’s business strategy.

Figure B-14 gives a more detailed picture of the relationships between knowl-
edge management and a simplified version of the strategic management process
(see also Figure B-11 on page 95). The first step of this process is the identification
of the key resources related to knowledge management. The classification of
resources as presented in Figure B-12 on page 99 can be used to support this pro-
cess. At the same time, the competitive environment has to be analyzed in order to
provide a focus for the identification of the resources. Resources are only meaning-
ful and valuable because they allow organizations to perform activities that create
advantages in particular markets (Porter 1991, 108). Knowledge management sup-
ports the identification, development and acquisition of knowledge-related
resources. Zack’s concept of knowledge gap can be found on this level.

The next step is the selection of strategically relevant resources in order to pro-
vide organizational competencies or capabilities. Resources have only an indirect
link with the capabilities that the firm can generate. A competence or capability
consists of an integrated, linked and networked set of resources, a “team of
resources” (Grant 1991, 120). Knowledge management aims at leveraging
resources e.g., by concentrating them upon a few clearly defined goals, accumulat-
ing resources through mining experience and accessing other firms’ resources,
complementing resources, conserving them to use resources for different products
and markets and recovering resources by increasing the speed of the product devel-
opment cycle time (Grant 1998, 126).

Figure B-14 also shows a circle model visualizing the four dimensions of capa-
bilities: skills and the organizational knowledge base, technical systems, manage-
rial systems and the values and norms associated with organizational knowledge
(Leonard-Barton 1992a, 113f). Capabilities can be compared to the competition.
Capabilities and competencies are considered core if they differentiate a company
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strategically. The resulting capability differentials give rise to competitive advan-
tages which can be realized by applying the competencies in selected strategic
business fields. It is important that competencies are identified spanning strategic
business fields, hierarchies and functional areas (Probst/Raub 1998, 135), thus
showing which complementary competencies are spread across different strategic
business units. Many organizations today orient their activities around their (core)
competencies. In the ILOI study done in 1996, 57% of the organizations reported
that they had established competence centers to support the core competence
approach (ILOI 1997, 28f). Competencies are difficult to imitate because the func-
tioning of these networks is hard to understand for a competitor. Competencies are
in other words the results of processes of organizational learning.

support by

knowledge resources knowledge management

competitive environment

individual skills/knowledge

industry aftractiveness identify, develop and acquire

[ —

organizational knowledge base
(routines, knowledge assets)
organizational culture
technical systems (esp. ICT)

organizational positioning

select,
combine,
integrate,
link,
network
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fields

product/service-

strategically relevant knowledge
assets (knowledge life cycle)
identify “knowledge gaps”

value capability differentials
in comparison with competition

support dynamics of
organizational leaming cycle

market-combinations identify “learning cycle gaps”
support application of
apply, core competencies,
use feedback knowledge life cycle
realize “competitive advantages”
superior
revenues

FIGURE B-14. Relationship between knowledge management and strategic

management

Knowledge management supports the integration of resources into capabilities,
the valuation of capability differentials and drives the dynamics of the organiza-
tional learning cycle as sustained capability differentials require continuos
improvement of the competencies. This organizational learning cycle is also
closely related to the “meta-capability” of organizations which supports the perma-
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nent process of integration, combination, linking and networking of resources into
new competencies, also called dynamic capabilities (Teece et al. 1997). This meta-
capability determines how efficiently an organization can change the competencies
it applies. Organizational competencies are used to carry out those activities which
an organization commands so that these activities differentiate the organization
from its competition.

Dynamic capabilities can be described in terms of the organizational and mana-
gerial processes which are the basis for the coordination and integration of
resources into capabilities, the learning cycle and the reconfiguration and transfor-
mation of capabilities to rapidly changing environments (Teece et al. 1997). This
viewpoint has been called the dynamic capabilities perspective, a new paradigm in
strategic management which bases its theory on a Schumpeterian model of compet-
itive advantages generated by “creative destruction” (Teece et al. 1997, 526f).

The Knowledge Management Maturity Model (KMMM) was suggested in anal-
ogy to the well-known Capability-Maturity-Model (CMM, Paulk et al. 1993)
which can be used to analyze an organization’s position with respect to its meta-
capabilities in knowledge management (Ehms/Langen 2000). Like the CMM, the
KMMM distinguishes between five steps: initial, repeatable, defined, managed,
optimizing. It analyzes the organization’s (1) knowledge goals and strategy, (2)
environment, cooperations and alliances, (3) employees’ skills and competencies,
(4) culture, (5) the managerial systems and management support, (6) knowledge
structures and contents, (7) technological infrastructure and (8) processes, roles
and organization. The organization’s knowledge strategy is then stated depending
on the step on which the organization’s KM is and aims at bringing it to the next,
higher step with respect to the eight areas of analysis which can also be seen as the
main points of intervention into an organization’s way of handling knowledge.

Knowledge management should also support the application of competencies
which provides feedback for the development of (complementary) resources. KM
research has often concentrated on the identification and creation of knowledge
and neglected the application side (Wiig 1999). Ultimately, these strategies should
lead to sustained superior revenues for the organization.

Thus, KM activities do not directly provide or improve competitive advantages,
but ideally support the development of knowledge-related resources, their integra-
tion, linking and networking into organizational competencies, as well as their
application which realizes the competitive advantages.

The main aim of a business strategy is to develop competitive advantages. The
main goal of a knowledge management strategy is to support the development and
application of organizational competencies. A knowledge management strategy
can be seen as the general, abstract, high-level approach to align an organization’s
knowledge resources and knowledge-related capabilities to the knowledge require-
ments of its business strategy (also Zack 1999b, 135ff). Thus, the knowledge man-
agement strategy tries to close the organization’s knowledge and learning cycle

gaps.
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There is still a lot of research work to do to clearly define the concept of organi-
zational competence or the concept of collective or organizational knowledge.
Thus, even though this model provides a theoretical foundation for the develop-
ment of a KM strategy, there is still a lot of room for improvisation in the imple-
mentation of these strategies. In the following, process-orientation will be used as
an instrument to further detail the implementation of KM strategies.

5.1.3 Process-oriented KM strategy

As mentioned earlier, the resource-based view in general provides a sound basis for
the link between strategic management and KM, and thus ultimately of the use of
KMS. However, this link, though established conceptually, remains quite vague.
Process-orientation can provide an instrument to integrate the external orientation
of the market-based view and the internal orientation of the resource-based view on
the one hand and provide a framework for a more concrete derivation of KM strat-
egies on the other hand'®2. In the following, the discussion of a process-oriented
knowledge management strategy will provide useful insights required in the sce-
narios proposed in part D83,

The definition of corporate goals and corporate analysis identify on the one hand
strategic business units (SBU) and on the other hand fields of core competencies.
These tasks are at first independent of the organizational design which represents
the next step of the strategic management process. Besides designing the organiza-
tional structure, it is necessary to design the corresponding tasks and workflows.
This can be done by defining business processes.

Business processes can be organized in terms of strategic business units or fields
of core competencies. That means that processes can be designed guided by mar-
ket- as well as resource-oriented considerations.

The market-oriented corporate strategy is strongly oriented towards customers
and markets which is all the more emphasized by the concept of process-orienta-
tion. The latter means the design of customer-related business processes. In this
case, the design of business processes is guided by delivering value to the customer
who triggers and receives the output of the value chain (=”end to end-view”, see
Davenport et al. 1996) and does not focus organizational core competencies.

With respect to the resource-based corporate strategy which is at first oriented
towards internal factors, process orientation can provide a useful means to avoid
the danger of “core rigidity” (Leonard-Barton 1992a). Core rigidity means that an
organization does not consider market-oriented factors, like new business fields,
customer groups, new competitors and therefore might loose competitiveness.
Many authors of the resource-based view suggest to consider market-oriented fac-
tors when identifying core capabilities or competencies (e.g., Prahalad/Hamel

182. A general overview of process-orientation, business processes and process modeling
can be found in e.g., Scheer 1998.

183. A detailed description of process-oriented KM strategies can be found in Maier/Remus
2001, Remus 2002.
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1990, Leonard-Barton 1992a, Teece et al. 1997). However, it remains unclear what
instruments could be used to support the definition of KM strategies that simulta-
neously consider internal and external factors. Process orientation can be such a
vehicle!$4.

This is due to the fact that the implementation of business processes inherently
considers market-oriented factors because of its “end to end view” from customer
to customer. If the resource-based view is compared to the market-oriented view
with respect to design business processes, it might well be that the two resulting
sets of business processes are equal independent of the orientation of the strategy
that guided the design process.

A typical example is the order fulfillment process which can be derived directly
when customer needs are considered or the generic competence of transaction is
bundled in the order fulfillment process (Maier/Remus 2001). Clearly, resource-
orientation and market-orientation are related as business processes require core
competencies to deliver marketable products and services.

Figure B-15 presents a framework that integrates market-orientation and
resource-orientation with the help of a process-oriented KM strategy. Market-ori-
ented factors (the competitive environment) are considered in the definition of stra-
tegic business fields. Simultaneously, resource-orientation (knowledge resources)
is considered in the definition of organizational core competencies. A process-ori-
ented KM strategy should be able to balance both orientations, by considering the
organization’s core competencies when defining strategic business units. Addi-
tional strategic business fields have to be selected which are needed for the devel-
opment of (complementary) core competencies.

These tasks are guided by strategic knowledge assets which are developed and
managed by KM activities. A strategic knowledge asset is a concept that views
core competencies in the light of their application for products and services, in Por-
ter’s terms systems of activities (Porter 1996) that make a difference visible for the
customers (external perspective). On the other hand, strategic knowledge assets
help to orient the development and management of core competencies (internal
perspective). Consequently, knowledge resources are selected, combined, net-
worked and integrated into strategic knowledge assets.

Strategic knowledge assets guide the design of business processes and therefore
bridge the gap between strategic business fields and core competencies. In the fol-
lowing, two scenarios will be discussed from which organizations can start to for-
mulate a process-oriented KM strategy. The two scenarios represent the two
extreme positions of an exclusive market oriented or resource-oriented strategy.

184. See Maier/Remus 2001 for a preliminary version of the following argumentation, also
Remus 2002 who develops this argument and analyzes process-oriented knowledge
management activities in detail.
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185. For a description of the resulting design of business and knowledge processes see sec-
tion 6.3.2 - “Knowledge management processes” on page 212, especially Figure B-25
on page 214
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Scenario 1. If an organization so far has applied an exclusive market-oriented
strategy, then external determinants such as customers’ demands, the organiza-
tion’s market position and competitors’ process designs have been explicitly con-
sidered in the process design. One of the most important factors towards customer
orientation is to personalize offerings according to customer needs. This is imple-
mented e.g., by the management of variants and complexity as well as by the con-
cept of triage. The idea of triage is to organize three variants of a process that differ
in the amount of complexity encountered in different markets, situations or inputs
(Hammer/Champy 1993, 55f).

In this scenario, a process-oriented KM strategy will consider the organization’s
resources in the bundling of core competencies in separate knowledge-intensive
business processes and/or knowledge processes in the sense of service processes
for the organization’s business processesl%. These newly designed processes are
managed e.g., by centers of competence (Topfer 1997) or specific KM roles, such
as klrégwledge brokers, subject matter specialistslg7, expert networks or communi-
ties "°.

Scenario 2. If an organization has exclusively applied a resource-based strategy,
then business processes have been derived from core competencies. Thus, knowl-
edge processes that manage core competencies supposedly are already defined. To
avoid core rigidity, this organization has to additionally consider market-oriented
factors.

In this scenario, a process-oriented KM strategy and the definition of strategic
knowledge assets have to consider these external factors in the definition of knowl-
edge-intensive business processes. An example is the bundling of competencies in
business processes that make a visible difference to the organization’s customers.
This can be institutionalized in so-called “centers of excellence” visible to the cus-
tomers or in specific KM roles, such as boundary spanners189 and cross-organiza-
tional expert networks and communities.

Generally, the process-oriented view offers the following advantages for the
definition of a KM strategy (Maier/Remus 2001, 4):

Value chain orientation. The process-oriented view combines the task-oriented
and the knowledge-oriented viewpoint into a value chain-oriented perspective.
Knowledge that contributes to value creating activities can successfully be linked
to the relevant business processes. Thus, knowledge can be offered to a knowledge
worker in a much more targeted way avoiding information overload, since only
information relevant to the value creating activity is filtered and made available
(Schreiber et al. 1999, 72).

186. See section 6.3.2 - “Knowledge management processes” on page 212.
187. See section 6.1.2 - “Knowledge management roles” on page 162.

188. See section 6.1.3 - “Groups, teams and communities” on page 177.
189. See section 6.1.2.6 - “Boundary spanner” on page 166.
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Context relevance. Business processes can provide part of the context that is
important for the interpretation and construction of process-relevant knowledge.
This includes knowledge about business processes that is to be linked with knowl-
edge derived from processes during their operation.

Widely accepted management methods. In many organizations there are at least
ten years of experience in reengineering business processeslgo. The adaptation of
activities within business process reengineering (BPR) for the specific needs of
reengineering knowledge-intensive business processes (Davenport et al. 1996) can
be a promising area. This includes adapted business process models, expanded
modeling activities (Allweyer 1998, Remus/Lehner 2000), reference models and
tools (Allweyer 1999). Expertise in BPR is readily available in many organizations
and professional services companies.

Improved handling of knowledge. In addition to the advantages resulting from an
organization's analysis of its own business processes, process-oriented KM activi-
ties can also be the starting point for a more targeted improvement in the handling
of knowledge in terms of knowledge process redesign (Davenport et al. 1996, All-
weyer 1999, Eppler et al. 1999).

Process benchmarking. The analysis of successful knowledge-intensive business
processes supports activities in the field of KPR. Since these weakly structured
processes are often difficult to describe, efforts in this field seem to be quite rea-
sonable. An example is the success of the MIT process handbook which also
includes many typical knowledge-intensive business processes (Malone et al.
1999).

Support for process-oriented knowledge management. KM ideas and concepts
are included in the BPR methodology. For example, knowledge processes that han-
dle the flow of knowledge between processes can be established. The correspond-
ing organizational position of a “process owner” might be assigned to a knowledge
broker!°!. These knowledge processes handle the flow of knowledge as service
processes for the operative business processes. The implementation of process
management which also comprises the idea of continuous process improvement
(CPI) can integrate the life cycle models of KM.

Process controlling. One of the most prevalent problems in KM is to achieve
transparency about costs and benefits' 2. Knowledge controlling could profit from
a process-oriented approach as for example the costs generated by the activities of
specialized knowledge functions such as subject matter specialists or knowledge
brokers who carry out service processes can be accounted. Some approaches within

190. See also section 4.1.2 - “From data to knowledge management” on page 39.
191. See section 6.1.2 - “Knowledge management roles” on page 162.
192. See chapter 8 - “Economics” on page 395.
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the field of active-based costing seem to be appropriate and have to be adapted to
knowledge-intensive processes as well.

Design and introduction of KMS. Last but not least the analysis of business pro-
cesses can be a good starting point to design and introduce KMS, e.g., the Com-
monKADS methodology for knowledge engineering and management (Schreiber
et al. 1999). Information derived from processes can also be used to specify KMS
more precisely, e.g., by process-oriented navigation structure, process-oriented
knowledge maps and knowledge structure diagrams.

The role of KM is to develop strategic knowledge assets that build core compe-
tencies with respect to strategic business fields. Strategic knowledge assets connect
strategic business units and core competencies and thus relate the external and
internal perspective resulting in core competencies visible to the customers. The
relevance of an integrated view on process orientation and KM is underlined by
strong dependencies between these two approaches on the operational level.
Knowledge is created within operative business processes and shared with other
business processes. Knowledge is used in business processes to create value for the
business.

Knowledge also plays a crucial role when an organization decides to implement
the concept of process management. The development and distribution of process
knowledge (= knowledge about and derived from business processes) in improve-
ment or change processes is a key factor for successful continuous process
improvement which contributes to the adaptation of an organization to environ-
mental change.

Certainly, the application of process orientation in general and a process-ori-
ented KM strategy in particular has got /imits. The traditional perspective which
considers business processes is the model of value chains by Porter (1985). The
organization is analyzed in terms of value creating activities, which basically rely
on the underlying business processes. However, expanded value configuration
models like the value shop and the value network are suitable instruments to ana-
lyze and describe new alternative value creation technologies, especially for
knowledge-intensive business processes (Stabell/Fjeldstad 1998, 415). Central
point of all these approaches is the orientation towards value creation. Organiza-
tions that can be described by a process-oriented framework like the Porter (1985)
model not necessarily use a process-oriented KM strategy.

Generally, a KM strategy which uses process orientation as the primary perspec-
tive to analyze an organization is strongly dependent on the following requirements
and conditions:

e The core business of the organization which is about to design a KM strategy is
viewed and managed using a process-oriented perspective. Business processes
are modeled and described and therefore visible to the employees.

e Process-oriented management activities have already been carried out. Process-
orientation in general and these activities in particular are well known and
accepted by the employees. Some weak spots in handling knowledge have been
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identified. There are some measures and indicators about the processes which
are collected regularly, e.g., time, cost and quality.

Process orientation can and should be seen as an additional dimension within a
bundle of possible dimensions describing a complex KM strategy, especially for
process-oriented organizations. Other dimensions are e.g., the type of knowledge,
the target group of employees, the KMS that should be used or the cultural environ-
ment. A framework consisting of these dimensions is presented in (Maier/Remus
2001) and is intended to provide the integrating basis for the description of a pro-
cess-oriented KM strategy.

In the following, the main goals will be investigated which KM initiatives aim
at. Thus, the investigation moves from the abstract level of strategic management
in general and KM strategies in particular to the more concrete KM initiatives or
instruments and therefore to the implementation of KM strategies.

5.2 Goals and strategies

This section first targets strategic goals (section 5.2.1) and strategic options (sec-
tion 5.2.2) of a KM strategy and then finally turns to generic KM strategies (section
5.2.3).

5.2.1  Strategic goals

There are many goals that companies can direct their KM efforts to. Generally, in
the literature there are three different approaches to determine goals of KM initia-
tives all of which are based on empirical studies:

Business justification for knowledge management. These abstract KM goals are

usually high-level, knowledge-related challenges that should be addressed with the

help of KM. Examples are (Earl/Scott 1999, 31193

e correct the inattention to the explicit or formal management of knowledge in
ongoing operations,

o leverage the hidden value of corporate knowledge in business development,

e correct the inability to learn from past failures and successes in strategic deci-
sion making,

e create value from knowledge embedded in products or held by employees (sell
knowledge).

193. Earl and Scott found the first four of these goals in a survey of 20 chief knowledge
officers (CKO) in the US (Earl/Scott 1999, 31). The CKOs were appointed to correct
one or more of the perceived knowledge-related problems. Apart from these four goals
the CKOs primary tasks were: to develop a corporate “knowledge management pro-
gram” and to “sell” the idea of knowledge management throughout the organization to
gain acceptance and commitment for the program and to reduce resistance. The last KM
goal has been identified by many authors (e.g., Davenport et al. 1998, 44ff performed
an empirical investigation of 31 KM projects).



5. Strategy 115

e manage knowledge as an asset the aim of which is to treat knowledge like any
other asset on the balance sheet.

However, supposedly most of the organizations will address all of these issues
at the same time. Thus, these justifications are not suited to characterize organiza-
tions’ KM initiatives.

Strategic knowledge management activities. Many authors simply present a list
of strategic KM activities which an organization can invest in. These activities can
be used as instruments to achieve KM goals, or to implement KM strategieslg4.

Detailed knowledge management goals. These goals address certain aspects of
an organization’s way of handling knowledge and are detailed enough to provide a
means to distinguish different KM initiatives from each other.

Consequently, this last alternative was selected as the basis for the description of
the question “What are the main aims of KM initiatives?” in the empirical study
(part C). The list of goals is based on:

o case studies documented in the literature! %> s

e empirical data found in studies on (aspects of) knowledge management196,

e knowledge management life cycle models which were used in order to determine
completeness of the list of goals197, as well as

o expert interviews with CKOs and KM project managers conducted by the
author.

Most of the studies and also the interviewees mixed KM goals and instruments
to achieve KM goals. For example many authors list “create knowledge repository”
as a KM goal, though repositories are instruments to e.g., the goals improve the
documentation of existing knowledge and improve access to knowledge sources.
Additionally, the authors list high-level goals such as “manage knowledge as an
asset” which has to be detailed, e.g., by the goals improve management of innova-
tions and sell knowledge. The following consolidated list of goals gives a good
overview of what goals KM initiatives could aim at and will be used in the empiri-
cal study:

Identify existing knowledge. The aim is to make existing knowledge transparent,
to give an overview of the knowledge existing in the organization. This goal is the
basis of or at least supports many other goals and thus can be seen as a prerequisite,

194. See section 5.2.2.5 - “Strategic knowledge management activities” on page 125.

195. See e.g., Davenport et al. 1998, who derive a list of objectives of knowledge manage-
ment projects.

196. See e.g., APQC 1996, ILOI 1997, Bullinger et al. 1997, Ruggles 1998, 85f, Earl/Scott
1999, 31.

197.See sections 4.1.4 - “Definition” on page 52 and 6.3.1 - “Knowledge management
tasks” on page 207.
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a “conditio sine qua non” of systematic knowledge management. Thus, it is likely
that most, if not all organizations will pursue this goal.

Improve documentation of existing knowledge. Knowledge is captured as an
entity separate from people who create and use it. Knowledge is supposed to be
embedded in (enhanced) documents and/or forms of discussion data bases. The
goal includes the improvement of the quality of the contents (of knowledge ele-
ments) and the structure of knowledge (ontologies, e.g., Staab et al. 2001). Easier
maintenance, refinement and repackaging are also part of this goal.

Change (parts of) the organizational culture. The aim is to establish an environ-
ment conducive to more effective knowledge creation, transfer, and use. Aware-
ness is built and organizational norms and values are changed to improve people’s
willingness to share knowledge and their willingness to reuse existing knowledge
(or their willingness to accept help).

Improve communication and cooperation. This goal is about facilitating knowl-
edge transfer between individuals. Communication is supported both, within and
between formal work groups, teams or projects with an emphasis on peer-to-peer,
bilateral communication as opposed to the distribution of knowledge in the sense of
a broadcast to every employee interested!°%.

Externalization (explication). Externalization means to turn implicit, “subjective”
knowledge into explicit, “objective” knowledge. This goal thus addresses a trans-
formation of the existing knowledge to make it more visible. According to many
authors, there is a general trend towards the handling of more explicit knowledge in
organizations (“scientification of organizations”, e.g., Wingens 1998).

Improve training, education and networking of newly recruited employees.
The integration of newly hired employees into the organizations’ work processes as
well as their socialization to the organizations’ norms and values should be acceler-
ated. It targets job starters, such as trainees, apprentices, graduates, as well as
newly hired experienced employees, experts or, especially recently, formerly self-
employed founders of start-up companies that now turn to established organiza-
tions.

Improve training and education of all employees. This goal comprises the clas-
sic function of personnel development as part of the HRM. Approaches of knowl-
edge management can extend the traditional instruments, e.g., by supporting men-
toring, learning from “peer groups”, tele-teaching, communities, best practice
groups.

Improve retention of knowledge. Some organizations see one of the biggest
threats to their competitiveness in retaining knowledge from experts that are facing

198. See “Improve distribution of knowledge.” on page 117.
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retirement or otherwise leaving the organization. The goal is to capture knowledge
before it leaves the organization, e.g., through reserving time for employees facing
retirement to externalize knowledge and to socialize with their successors or peers,
or through retaining alliances with employees after they have left, e.g., through
consulting.

Improve access to existing sources of knowledge. The aim is to provide access to
documented knowledge and/or to connect knowledge seekers and knowledge pro-
viders. The yellow pages or expert directories serve as the metaphor to improve
accessibility of experts that can be used to share tacit knowledge.

Improve acquisition or purchasing of external knowledge. In this case, knowl-
edge external to the organization is targeted. Organization-external knowledge is
provided e.g., by research institutions, professional services companies or knowl-
edge brokers or on-line data bases, but also by business partners, customers and
suppliers, alliances as well as competitors.

Improve distribution of knowledge. This goal aims at a better support for the
transfer or broadcasting of knowledge to interested (known and also unknown)
other members of the organization (knowledge push).

Improve management of innovations. This goal targets primarily a better man-
agement of the results achieved by the organizations’ departments for research and
development, e.g., more innovations leveraged faster, more patents, but also the
avoidance of unwanted multiple developments of the same concept.

Reduce costs. Some KM concepts, especially the use of technology, also provide
opportunities for cost reductions, e.g., by reduced organizational redundancy due
to double developments, by reduced time of standstills in production plants, by
reduced costs for the acquisition of knowledge or the use of commercial knowl-
edge sources, by reduced use of paper due to electronic storage and transfer of doc-
uments or by reduced travel expenses due to tele-consulting.

Sell knowledge. Organizations that hold patents might want to improve earnings
from licensing, or otherwise sell their knowledge, e.g., by consulting or by charg-
ing for the access to organization-internal KMS.

In addition to these goals specific to KM, organizations investing in a KM initia-
tive expect a positive influence on the achievement of business goals. However, at
this point the link between these KM goals and the business goals as cited in the lit-
erature (e.g., ILOI 1997, 15199) or stated by the interviewees is rather weakly

199. The business goals as stated by the respondents of the ILOI study were partly taken
over, e.g., improve productivity, and partly broken down in order to give a more
detailed picture of the suggested contributions of KM to business goals, as in the case of
the business goals improve an organization’s position in a market, secure competitive-
ness and make more systematic and efficient use of resources and synergies.
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defined. There is a m:n-relationship between these two concepts with many KM
goals contributing to a number of business goals. The list of KM goals is related to
business goals according to their primary contributions to the goals. For example,
the goal change (parts of) the organizational culture is an underlying goal which in
turn should lead to improvements with respect to all of the following business
goals:
e reduce (non-labor) costs: reduce costs, improve communication and coopera-
tion, improve acquisition or purchasing of external knowledge, improve distri-
bution of knowledge,

e improve productivity: improve education, training and networking of newly
recruited employees, improve training and education, improve communication
and cooperation, improve distribution of knowledge,

e improve the speed of innovation: improve management of innovations,

e develop new business fields or topics: improve management of innovations, sell
knowledge,

e reduce business risks: improve the ability to react to environmental changes,
especially the ones stemming from fluctuation, improve retention of knowledge,
improve training, education and networking of newly recruited employees, iden-
tify existing knowledge, externalization, improve documentation of existing
knowledge, improve access to existing sources of knowledge,

e improve employee satisfaction and motivation: change (parts of) the organiza-
tional culture,

e improve growth of the organization: improve management of innovations,
e improve product quality: improve documentation of existing knowledge,

e improve customer satisfaction and/or service quality: improve communication
and cooperation, identify existing knowledge, improve distribution of knowl-
edge,

e improve scheduling, reduce throughput/running time, improve meeting of dead-
lines: improve communication and cooperation, improve distribution of knowl-
edge.

Organizations differ not only with respect to what goals they aim at with their
KM initiatives. There are also differences in the /level of management of the KM
goals. Many organizations experience difficulties in answering the questions how
to turn strategic KM goals into operational KM goals and also how to assess the
level of achievement of KM goals (e.g., Probst/Deussen 1997, 8f, Probst et al.
1998, 63ff and 317ff). The following aspects have to be considered concerning the
level of management of strategic KM goalszOO:

200. The economics of the application of knowledge management systems, the analysis of
costs and the estimation of benefits, will be discussed in section 8 - “Economics” on
page 395.
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e the process of goal setting: Who sets the goals? Are the goals well documented
and precisely defined?

e the process of goal evaluation: Who evaluates the goals? What level of mea-
surement is applied?

In the literature, a large number of approaches and instruments to the assessment
of knowledge in general and the achievement of KM goals in particular exist. How-
ever, most of these approaches lack practicability. As a consequence, as the expert
interviews conducted before the empirical study showed, it is likely that only a
small portion of the organizations have clearly defined and documented KM goals
and established procedures to their measurement>°!. Thus, the following three lev-
els of documentation of KM goals are distinguished:

General statements/declaration of intent. Many organizations simply take over
some general, abstract goals from the literature. These goals are e.g., part of a pre-
sentation to senior management showing the general advantages of a KM initiative.
Examples are: “We want to become a learning organization”, “We want to improve
the learning from our failures”, “We want to hire only the best employees”, “We
want to install an Intranet to support knowledge sharing”.

Well documented and described. This level of documentation details the general
statements about KM goals. The goals are selected according to the organization’s
needs, documented and accessible by all participating employees. The goals are
also described well so that their achievement can be assessed at least subjectively.

Precisely defined. This is the most detailed definition of KM goals. For every
goal, there are a number of variables which can be measured quantitatively or
semi-quantitatively. For each goal, there is a goal object (the domain), characteris-
tics of goals (the variables to measure the goal achievement), a goal dimension
(rules for the measurement and evaluation), planned values of goal achievement, a
relation to time (when should the goal be achieved) and an evaluating person or an
evaluation team (e.g., Hauschildt 1993, 205ff and 315ff).

Additionally, the process of evaluation will be studied by a distinction between
the following three classes (Hauschildt 1993, 3171f):

Subjective assessment. This qualitative approach involves the valuations of indi-
viduals which can be participants, the project manager or individuals not involved
in the process, individuals with a technical or a business background etc. Regu-
larly, in case of subjective assessment, it is the senior management, the project
manager or a sample of participants who assess the KM initiative.

201. See the overview of the related empirical studies as described in chapter 10 - “Related
Empirical Studies” on page 439.
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Audit/evaluation team. In this case, a group of individuals assesses the KM initia-
tive on the basis of a structured evaluation process. Audits usually use so-called
semi-quantitative techniques which convert the judgements of a selected group of
people into some measures using statistical methods, such as factor analysis or
cluster analysis. Thus, the result is a small set of interesting factors which are in
turn subjectively assessed by a number of individuals using a number of variables.

Measuring. Quantitative techniques are based on precisely defined variables
which can be repeatedly measured rendering consistent results.

Most of the organizations probably use a combination of these measures, e.g.,
quantitative measures such as the number of accesses to a KMS and a semi-quanti-
tative audit?%%.

5.2.2  Strategic options

There are a number of goals that companies can direct their KM efforts t02%3. In the
following, a number of dimensions are discussed which provide the strategic
options an organization has to decide on a KM strategy.

5.2.2.1  Business areas

Broad KM initiatives might attempt to improve the organization-wide handling of
knowledge by e.g., measures to raise awareness about the importance of knowl-
edge and the advantages of sharing knowledge (cultural infrastructure), invest-
ments into the ICT infrastructure or the organization of business processes and/or
organizational units around competencies. Additionally, KM strategies can be tar-
geted to improve the handling of knowledge within specific business areas which
are considered to contain the most important organizational capabilities. Examples
are:

Customer relationship management. Generally, customer relationship manage-
ment (CRM) aims at an organizational and ICT support of customer-oriented pro-
cesses for the entire customer life cycle and thus requires the customer-oriented
integration of ICT systems (see Rosemann et al. 1999, 107ff). A number of instru-
ments can be applied to access and jointly develop knowledge that customers have
about the products and services an organization offers (e.g., Davenport/Klahr
1998). Examples are user groups, joint ventures, beta-testing, Web sites, email,
toll-free numbers, customer care centers, customer advisory boards, conferences
and social gatherings (Zack 1999b, 139). The corresponding IT support is called
CRM system5204.

202. See also chapter 8 - “Economics” on page 395.
203. See section 5.2.1 - “Strategic goals” on page 114.
204. See chapter 7 - “Systems” on page 273.
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Research and development (R&D). In many organizations, R&D contains the
most knowledge-intensive business processes. Thus, many KM initiatives might
start in this area, especially if complementary knowledge is spread across multiple
organizational units. Technologically, the frequently large collections of docu-
ments, blueprints, studies, lessons learned etc. have to be easily accessible by all
knowledge workers participating in the R&D process.

Value chain management. The increasing integration with business partners
requires attention to the knowledge flowing across the boundaries of the participat-
ing organizations. The technological basis supporting this integration can be an
Extranet (= an Intranet spanning the organizational boundaries which uses Internet
technologies, but is secluded from the public Internet) or the definition of inter-
faces for the exchange of documents (e.g., with XML).

Geographical expansion. Often the geographical expansion of an organization
marks the starting point for a KM initiative as the traditional mechanisms for
knowledge exchange do not work anymore (the mechanisms cited most often are
informal gatherings in the coffee kitchen or cafeteria). The flow of knowledge
between subsidiaries in different parts of the world poses a big challenge for many
organizations. In ICT systems, the switch from unilingual to bilingual or multilin-
gual document bases often requires major adjustments or the acquisition of new
platforms that provide the functionality needed to manage documents in multiple
languages.

Post-merger integration. In many cases, complementary competencies represent
one of the most important reasons for mergers and acquisitions. In order to profit
from possible synergies, knowledge sharing between the beforehand separated and
even competing organizations has to be fostered. Especially big multinational orga-
nizations establish post-merger integration projects in which KM is one facet of the
integration process (e.g., DaimlerChrysler, United Bank of Switzerland). Techno-
logically, the technical and especially the semantic integration of the ICT plat-
forms, the corporate Intranets, document bases and communication systems is a
challenge in many mergers.

Virtual organizations. The most prevalent question in virtual organizations is the
bargaining about knowledge that is developed in the cooperation and cannot be
easily attributed to one of the partners. Also, as the members of the organization
regularly work in geographically dispersed offices, it is important that virtual work
environments are created that make up for the loss of a social environment. The
main challenge for the ICT platforms is to maintain the openness and flexibility to
integrate systems from new partners entering the virtual organization and to pre-
vent the loss of knowledge.
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5.2.2.2  Types of knowledge and organizational learning

An organization also faces several strategic decisions concerning what types of
knowledge it should target in its organizational knowledge base and what basic
types of learning it should encourage. The following strategic options have been
suggested in the literature%%:

Exploitation—exploration. This dimension focuses on the degree to which an
organization needs to increase its knowledge. Exploitation, also called incremental
learning, means to turn knowledge that already exists into new products and ser-
vices. Exploitation is supported by the design and installation of techniques and
processes to create, protect, and use known knowledge. Exploration, also called
radical learning, means the development of new knowledge through either cre-
ation or acquisition. Exploration requires the design and creation of environments
and activities to discover and release knowledge that is not known. Radical learn-
ing challenges basic assumptions about the business an organization is engaged in
whereas incremental learning extends and adapts the existing organizational
knowledge base step-by-step.

Internal—external. This dimension describes an organization’s primary source of
knowledge. Internal knowledge is knowledge readily available within the organiza-
tion, such as individual knowledge (in the heads of employees), knowledge embed-
ded in behaviors, procedures, software and equipment as well as codified knowl-
edge (in documents, data bases and on-line repositories). External knowledge can
be acquired from outside the organization, e.g., publications, universities, govern-
ment agencies, professional associations, personal relations, professional services
companies, vendors, knowledge brokers and inter-organizational alliances. Internal
learning aims more at the development of organization-specific core competencies
whereas external learning extends the organizational knowledge base and improves
flexibility.

Slow—fast learning speed. Fast learning is not always advantageous as it can lead
to rash conclusions and to a premature freezing of searches to one single knowl-
edge thread, whereas slow learning sometimes eases the integration of different
knowledge threads.

Narrow—broad organizational knowledge base. A narrow knowledge base can
lead to core rigidity whereas a broad knowledge base enables the combination of
different knowledge threads and improves flexibility.

Explicit—tacit knowledge. This dimension describes the main type of knowledge
focused 2%°.

205. See Bierly/Chakrabarti 1996, 123ft, Earl/Scott 1999, 30ff, Zack 1999b, 135ff, Zahn et
al. 2000, 262ff.
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Technological—organizational socio-technological focus. This strategic option
refers to the common distinction between a more human oriented (organizational

focus) and a more technology-oriented KM initiative??7.

An organization can choose a position on each of these dimensions for every
area of knowledge which the business strategy requires. However, the first four
options are strongly inter-dependent and do not mark completely separable dimen-
sions. A broad knowledge base for example will regularly require to effectively
combine both, internal and external sources of knowledge.

This effect of combining the two extremes is not the same for every strategic
option. It is plausible that a combination might be useful in the case of the dimen-
sions internal-external, explicit-tacit knowledge and technological-organizational
socio-technological focus. Organizations thus should try to target all these poles at
the same time (see e.g., the results presented in Earl/Scott 1999, 32). A concrete
knowledge management strategy has to balance these strategic options (Zahn et al.
2000, 262). On the other hand, in the case of exploration versus exploitation, slow
versus fast learning and a narrow versus a broad organizational knowledge base the
two ends are exclusive, thus forcing a strategist to take a decision rather than to bal-
ance the two ends.

Organizations might for example engage in both, exploration and exploitation,
in different areas of knowledge at the same time. Choosing different strategic
options for complementary areas of knowledge might cause spill-over effects,
though. There are time-related, cultural and/or organizational barriers between
exploration and exploitation (Zack 1999b, 137). An example would be that (a
group of) experts that are used to radical learning, cannot simply “change their
minds” and get acquainted to incremental learning when they turn to another area
of knowledge where the organization might have chosen an exploitation strategy.

The combination of the strategic options characterizes the aggressiveness of
knowledge management strategies. The more an organization relies on e.g., exploi-
tation of existing knowledge, on slow learning, a narrow knowledge base and the
more internal the primary source of knowledge, the more conservative the strategy.
The opposite—e.g., exploration, fast learning, a broad knowledge base and both,
internal and external sources of knowledge—is called an aggressive strategy. How-
ever, the last two categories do not fit as easily into this polarization as one cannot
tell which extreme would be more aggressive. Having said this, in many organiza-
tions there seems to be a tendency towards the more explicit knowledge and also
towards more ICT support, so that relying (exclusively) on tacit knowledge and an
organizational socio-technological focus might be viewed as a more conservative
strategy whereas an aggressive strategy certainly will try to effectively combine
both types of knowledge and both foci.

206. See section 5.2.3 - “Generic knowledge management strategies” on page 129; see also
section 4.2.2 - “Types and classes of knowledge” on page 66 for a description of these
two types of knowledge.

207. See section 4.1.4 - “Definition” on page 52.
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The positioning along these dimensions has to be seen in the context of the
industry in which the organization or the relevant strategic business unit engages
in. The overall flow of knowledge in an industry, also called the strategic knowl-
edge environment of an industry, is seen as the sum of the interactions among the
knowledge strategies of the individual organizations in the industry (Zack 1999b,
141). Thus, the strategic options can also be used to position a whole industry and
compare it to the organization’s own position.

An entirely different approach to distinguish between different KM strategies is
Glazers “Open-Minded Inquiry” information acquisition system which might be
used to distinguish between a KM focus on different aspects of an organization’s
learning system (Glazer 1998, 182f). KM activities thus have to support one or
more of the following key concepts:

e active scanning: knowledge seekers systematically search for environmental
cues,

o self-critical benchmarking: continual comparison of new knowledge is institu-
tionalized, especially from outside the organization, with a set of internal stan-
dards or references,

e continuous experimentation and improvement: members of the organization sys-
tematically plan and observe the effects of changes in procedures and practices,

e informed imitation: employees systematically study “best practices” of peers,
role models, or competitors,

e guided inquiries: a separate organizational unit is institutionalized which serves
as a center for comprehensive information used by all members of the organiza-
tion.

Glazers theoretical model describing the key attributes of a system supporting
organizational learning can be used to further characterize KM strategies.

5.2.2.3  Target group

Knowledge management strategies can also be classified according to the main tar-
get group the strategy focuses:

Employee rank. The strategies differ in which level of employees is considered
the primary focus of KM activities: employee — manager — executive.

Employee life cycle. One could imagine special knowledge-related activities for
newly recruited employees, e.g., starter packages for KMS, communities specially
designed for newly recruited employees, for employees facing retirement, e.g., one
day per week off to document experiences and lessons learned, or to act as a men-
tor for newly recruited employees, or for employees preparing for or immediately
after a step in their career, e.g., role-specific packages for KMS, communities link-
ing employees who are on about the same career track, like high potentials, func-
tional specialists etc.

Employee role. The strategies differ in what roles of employees are focused.
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Organizational scope. The target group is not necessarily limited to the organiza-
tional boundaries. At least four scopes can be distinguished along this dimension
(the corresponding technologies are given in parenthesis to illustrate the scopes):
core group (work space) — organization (Intranet) — organization and partners
(Extranet, virtual private network) — unlimited (Internet-communities).

5.2.2.4  Business process focus

KM initiatives can also be described according to the business process(es) they
focus and the type of business processes that are supportedzog.

Process focus. KM initiatives can be distinguished according to the process scope
that is focused. The focus on processes can stretch from a single process over a
number of processes to an organization-wide perspective, including all relevant
business processes (core and service). Defining an initiative starting from operative
business processes instead of knowledge processes is much more targeted towards
the value-creating activities of an organization. Starting with a single business pro-
cess may have some advantages concerning the acceptance for further KM activi-
ties in other business processes. “Quick wins” that show significant improvements
of the handling of knowledge in one business process might be important success
factors for the implementation of organization-wide KM efforts (Bach/Osterle
1999, 30).

Type of process. The question which types of processes are promising candidates
for process-oriented KM initiatives is strongly related to the identification of
knowledge-intensive business processes. Several authors have suggested some
characteristics that describe the knowledge intensity of business processes (e.g.,
Davenport et al. 1996, 55, Eppler et al. 1999). Within the group of knowledge-
intensive business processes, it can be distinguished between simple and highly
complex processes and between management, core and service processes. These
examples show what criteria an organization could apply to select business pro-
cesses that will be (primarily) targeted by their KM initiative.

5.2.2.5  Strategic knowledge management activities

There are also a number of authors who pragmatically suggest a series of strategi-
cally relevant KM activities, efforts or strategies without much differentiation
between these concepts. Most of these authors base their findings on empirical
studies investigating KM initiatives in organizations. Examples are???:

Map sources of internal expertise. The issue is to make knowledge assets visible
and to increase managers' attention. The focus is on the personal side of the knowl-

208. See Maier/Remus 2001, 7; see also section 6.3.2 - “Knowledge management processes”
on page 212.

209.See APQC 1996, 18ff, Wiig 1997b, 8, Ruggles 1998, 85f, Holtshouse 1998, 277f; see
also section 12.2 - “Strategy” on page 471.



126 B. Concepts and Theories

edge in an organization, e.g., expert directories, skill data bases, yellow pages orga-
nized according to knowledge areas.

Establish new knowledge roles. Either a separate organizational unit headed e.g.,
by a chief knowledge officer is created, or positions or roles responsible for knowl-
edge-related tasks, such as knowledge broker, knowledge engineer or subject mat-
ter specialist are established”!”.

Create a (virtual) work environment. The sharing of tacit knowledge is com-
monly considered a highly interactive social process which requires a co-located,
face-to-face work environment (Holtshouse 1998, 277). However, this kind of sta-
ble work environment has changed into a situation where the number of mobile
workers increases and social connections within a work community are disrupted.
The issue is to create virtual workspaces, which provide an alternative environment
to the co-located workspace, thus enabling the sharing of tacit knowledge.

Create networks of knowledge workers. Communities bring people together
who work on the same problems, hold complementary knowledge or who are inter-
ested in the same knowledge areas.

Support knowledge flows in an organization. Knowledge seekers and knowl-
edge providers should be connected using systems and tools which provide for a
balancing of pull and push of knowledge. KMS are needed which adapt to usage
and communication patterns of knowledge seekers and providers, both on the indi-
vidual and on the team and community level.

Transfer of knowledge and best practices. Systems and practices are imple-
mented to improve the obtainment, organization, restructuring, storing, repackag-
ing for deployment and distributing of knowledge as well as the corresponding
rewards given for knowledge sharing. This means a systematic approach to knowl-
edge reuse and the transfer of “best practices”. This strategy covers both, the infor-
mal sharing of knowledge in teams and informal networks without capturing it as
well as the organized knowledge sharing which is supposed to reach more mem-
bers of the organization. Goal is to make knowledge available at points of action.

Personal responsibility for knowledge. In this strategy, the members of the orga-
nization themselves are held responsible for identifying, maintaining and expand-
ing their own knowledge as well as for understanding, renewing and sharing their
knowledge assets. Central assumption underlying this strategy is that knowledge of
an individual cannot be “micro-managed”, but must be managed by the individual,
thus suggesting a “pull” approach to knowledge exchange rather than a “push”
approach.

210. See section 6.1.2 - “Knowledge management roles” on page 162.
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Customer-focused knowledge. The aim of this strategy is to capture knowledge
about customers, their needs, preferences, businesses, reactions to actions taken by
the organization etc. Thus, the organization’s knowledge can be used to improve
solutions designed for customers for the purpose of making loyal customers.

Innovation and knowledge creation. Basic and applied R&D as well as motiva-
tion of employees to innovate and capture lessons learned are focused to enhance
innovation and the creation of new knowledge.

Intellectual asset management strategy. The aim of this strategy is the enter-
prise-level management of patents, technologies, operational and management
practices, customer relations, organizational arrangements, and other structural
knowledge assets. Individual instruments could support the renewing, organizing,
valuating, safekeeping, increasing the availability and marketing of these assets. In
order to bring knowledge management into business focus, it is necessary to
increase managers’ awareness of an organization’s way of handling knowledge: its
importance, its location, its movement, its effects and “its overall state of health” as
compared to competition (Holtshouse 1998, 279). Efforts already undertaken to
quantify assets like patents, brands or customer relationships might be extended to
incorporate the collective knowledge of an organization and an organization’s par-
ticipation in knowledge flow networks.

Knowledge management as a business strategy. KM is either integrated within
the overall business strategy or treated as a separate business strategy in parallel
with other strategies. This is the most comprehensive and enterprise-wide approach
to KM and is the all-encompassing “umbrella” for the other activities.

Most of these activities certainly focus on the organizational side of knowledge
management, although KMS can help substantially to achieve the underlying
goals. The first three activities can be characterized as providing an organizational
and technological infrastructure for KM. The activities four to six all clearly aim at
an improved sharing of knowledge. These two areas are strongly interdependent.
Taking into account Nonaka’s four knowledge processes—internalization, exter-
nalization, socialization and combination (Nonaka 1991, 98f, Nonaka 1994, 18f), it
is clear that activity three supports activity five, because the joint development of
tacit knowledge might ultimately lead to improved knowledge flows (because
explicit knowledge is easier to hand on than tacit knowledge). Activities eight and
nine can be characterized as focused on specific functional areas, the management
of customer relations and research and development. As opposed to all these con-
crete, goal-oriented efforts, activities ten and eleven target the organization as a
whole in a top-down perspective. They link KM to business strategy or to finance
and controlling (intellectual asset management) and thus can be characterized as
having an organization-wide top-down focus. Last but not least, activity seven
points in an entirely different direction. It stresses the individual’s responsibility
for his or her own handling of knowledge, thus reacting to the critics saying that an
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external “management of knowledge” is virtually impossible. It can be called per-
sonal knowledge management. The substantial implications of this perspective will
be discussed in detail in part D.

Even though all these strategic KM activities do not qualify as KM strategies,
they can help to describe concrete KM initiatives, efforts, systems and instruments
in terms of their contributions to strategic activities.

5.2.2.6  Application of the dimensions

A concrete intervention into the way an organization handles knowledge has to be
balanced with respect to every dimension. The model of a quadrant of intervention
describes this aspect (Raub/Romhardt 1998). A dimension of an intervention can
be described as having two opposite interventions into an organizational knowl-
edge base as the ends and every combination of the two along the dimension (e.g.,
internal orientation vs. external orientation or orientation towards known knowl-
edge vs. orientation towards the development of new knowledge). Either of the two
interventions can be exaggerated leading to problems of “over-stretching” an orga-
nization. Only the right combination of the two which can be found in one quadrant
leads to positive results. Raub and Romhardt discuss their model with the two poles
external orientation and internal orientation. The corresponding exaggeration of
these two poles can be called “over-stretching” and “core rigidity” (see Figure B-
16, see also Raub/Romhardt 1998, 154).
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FIGURE B-16. An example for a quadrant of intervention “reference to goals”211

The most important lesson to be learned of this approach is that if a KM initia-
tive solely concentrates on one end of a dimension of intervention and completely
neglects the other end, it misses the potentials of a positive tension between the two
interventions and can also lead to exaggeration of one strategy. Thus, it is impor-
tant to describe possible dimensions of interventions so that organizations can
choose between a set of positive combinations of strategic choices.

211. Source: Raub/Romhardt 1998, 154.
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5.2.3 Generic knowledge management strategies

Even though many authors have stressed the importance of a solid link between
KM activities and an organization’s strategy, there are few authors who actually
propose a knowledge or knowledge management strategy. In the following, the
rare approaches found in the literature will be briefly reviewed including their rela-
tionships to the strategic options.

One of the best known concepts for KM strategies is the duality proposed by
Hansen, Nohria and Tierney (Hansen et al. 1999). They suggest that there are two
different strategies which can be applied in the implementation of knowledge man-
agement in companies: the codification strategy and the personalization strategy
(Hansen et al. 1999, 109). The codification strategy focuses on the documentation
and institutionalization of (explicit) knowledgezlz. The personalization strategy
supports the direct communication link between individual (human) experts and
knowledge users. In the former strategy, KMS play the role of a kind of “con-
tainer” for knowledge elements, in the latter the systems are used as “knowledge
expert finders”. The distinction between these two strategies which was derived
from several case studies analyzed by Hansen et al. (Hansen et al. 1999) corre-
sponds to the two “research streams” of knowledge management, one being an
instrumental-technical one and the other one being a more human-oriented learning
organization approach2 13,

Six of the strategic options of a knowledge management strategy214 can be com-
bined with Hansen et al.’s distinction in personalization and codification strategy to
form a multi-dimensional knowledge management strategy hypercube215 (see
Figure B-17).

As stated in the critical reflection of the link between business and knowledge
management strategieszlé, this approach rises a lot of unresolved questions. It is
not clear how concrete KM initiatives could be positioned along the dimensions.
As turned out in the expert interviews, KM activities target a combination of e.g.,
exploitation and exploration, codification as well as personalization, tacit and
explicit, the technological as well as the organizational infrastructure and most cer-
tainly an unbounded use of knowledge sources. The KM strategy hypercube might
not be suited to describe concrete KM strategies, apart from the basic distinction
between a conservative, a moderate and an aggressive knowledge strategy217. The
hypercube might rather be suited to show a portfolio of knowledge management

212. See also Zack 1999a who defines a framework for the management of explicit knowl-
edge and expertise.

213. See also section 4.1.4 - “Definition” on page 52.

214. See section 5.2.2 - “Strategic options” on page 120.

215.The strategic options “explicit-tacit knowledge” and “technological-organizational
socio-technical focus” are the two main determinants of the distinction made by Hansen
et al. Codification means targeting explicit knowledge with a more technological focus
whereas personalization means targeting tacit knowledge with a more organizational
focus.

216. See section 5.1.2 - “Knowledge (management) strategy” on page 104.

217.See section 5.2.2.2 - “Types of knowledge and organizational learning” on page 122.
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initiatives, position them on a corporate level and link them in a general way to
business strategy.

organizational focus

internal knowledge
external knowledge

business process focus sociotechnological focus
i i . codification
single process dimension 1 o
selected processes personalization
all processes . . . .
P dimension 7 dimension 2

knowledge management strategy
conservative

moderate
aggressive
dimension 6 dimension 3
target group speed of learning
| selected groups | slow learning
all employees . . fast learning
S — dimension 5 dimension 4
degree of innovation organizational knowledge base
exploitation narrow knowledge base
exploration broad knowledge base

FIGURE B-17. The knowledge management strategy hypercube

Bierly and Chakrabarti investigated the knowledge strategies in the U.S. phar-
maceutical industry in their empirical study (Bierly/Chakrabarti 1996). They used a
set of four strategic options measured by five variables®'®. With the help of a clus-
ter analysis they identified the following four groups of organizations (Bierly/
Chakrabarti 1996, 128f):

e innovators: these are the most aggressive learners who effectively combine
internal and external learning,

o Joners: are the ineffective (or isolated) learners. They are slow in applying new
knowledge, have a narrow knowledge base and their external linkage is lower
than that of all the others,

o exploiters: spend the lowest amount on R&D, have a broad knowledge base, a
high level of external linkage and focus external rather than internal learning,

o explorers: put much emphasis on fast, radical learning. As compared to innova-
tors, explorers spend less on R&D and have a lower focus on external learning.

218. See section 5.2.2 - “Strategic options™ on page 120. The five variables were: R&D bud-
get (internal learning), average number of patent citations to the scientific literature
(external learning), technological distribution of the patents (narrow-broad organiza-
tional knowledge base), median age of the patents cited by a given organization’s pat-
ents (slow-fast learning) and the ratio of new chemical entities and approved new drug
applications (exploitation-exploration).
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A comparison of the financial performance of the four groups revealed a ten-
dency for the innovators and explorers to be more profitable than the exploiters and
the loners. However, from three five-year periods analyzed, the innovators were
leading in two and the explorers were leading in one period. This suggests that dif-
ferent strategies might lead to the best results depending on environmental circum-
stances. Also, these tendencies might paint a valid picture of the pharmaceutical
industry, but one has to be careful in taking these results to a different, say, less
innovation-aggressive industry. Additionally, those organizations that remained in
the same group for all three periods appeared to be more profitable than organiza-
tions that changed their strategies. Those organizations that became more aggres-
sive learners were also very profitable, though.

However questionable the representativeness of these results is, the categoriza-
tion shows that successful generic KM strategies seem to balance several strategic
options and to decide on the more aggressive options in the dimensions where a
decision is necessary.

Brown and Duguid suggest to look at KM strategies as enabling architectures
for organizational knowledge (Brown/Duguid 1998, 103). They suggest to imple-
ment social strategies to promote the sharing and spreading of knowledge between
communities. Basically, these social strategies comprise the institutionalization of
organizational roles — translators and knowledge brokers®!? — and boundary objects
(Brown/Duguid 1998, 103ff). The latter can be physical objects, technologies or
techniques shared by communities. They support active empathyzzo, because com-
munities come to understand the perspectives of different communities. This in
turn encourages reflection about practices of the own community and enables “sec-
ond-loop” learning (Argyris/Schon 1978).

Apart from these generic KM strategies, many organizations might apply an
“implicit” KM strategy. These organizations might articulate the purpose and
nature of managing knowledge as a resource and embody KM activities in other
initiatives and programs, e.g., embed it in other projects for organizational change.
This “implicit” strategy reflects the lack of a clear agenda for KM. There are a lot
of other management programs in organizations which can be used as a vehicle for
KM activities. Examples are:

e technology-oriented programs: the development of an Intranet, the switch to a
new office management or Groupware platform,

e HRM-oriented programs: the development of new training programs, recruit-
ment programs, outplacement programs,

e business-oriented programs: BPR-projects, e.g., focusing the redesign of
knowledge-intensive business processes, post-merger or post-acquisition inte-
gration programs, quality management programs.

219. See section 6.1.2 - “Knowledge management roles” on page 162.
220. See section 6.4.2 - “Willingness to share knowledge” on page 223.
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5.3 Success factors, barriers and risks

Goals and strategies show that implementing a KM strategy represents a compre-
hensive initiative, a fundamental intervention into one of the prime factors of orga-
nizational design and culture, namely the way an organization handles knowledge.
From a management perspective, ensuring success of such an initiative requires the
systematic consideration of success factors (section 5.3.1) and barriers (section
5.3.2) to KM. Section 5.3.3 takes a rather different perspective and introduces the
concept of knowledge risk. Management of knowledge risks in section 5.3.4 stud-
ies the most important factors in governance of knowledge risks that avoid nega-
tive consequences resulting from either sharing knowledge too freely or from over-
protection. Section 5.3.5 introduces an empirical study on this subject matter.

5.3.1 Success factors

This section briefly reviews factors influencing success of a KM initiative in gen-
eral and the implementation of KMS in particular221:

Holistic, integrated and standardized approach. KM should not be interpreted
as a one-sided technology, culture, coordination, leadership or reorganization prob-
lem. On the contrary, all these components as well as the relationships and interde-
pendencies between them have to be considered in order to turn potentials into
profits. Isolated solutions, e.g., different, incompatible communication systems, no
standards, different knowledge processes, should be avoided. Rather, knowledge
processes and ICT platforms for KM should be standardized throughout the organi-
zation and integrated with the existing business processes.

Knowledge-oriented culture. A supportive organizational culture is one of the
most important factors for a successful KM initiative. An open and communicative
atmosphere can thrust the sharing of knowledge, the identification, creation and
acquisition of new knowledge by employees. KM initiatives have to take the orga-
nizational culture into account and have to support a knowledge-oriented culture
through e.g., communication of success stories and best practices, through the
acceptance of errors as well as through stressing that every employee is responsible
for his or her own learning processeszzz.

Management support. As in all efforts of organizational change, it is important
that top management sets strategic knowledge goals, allocates sufficient budgets to
the initiative and gives a good example for the change of behavior required to
improve the handling of knowledge. A knowledge champion can act as a coordina-
tor for management support as well as key speaker and motivator for the initiative.

221.See e.g., Skyrme/Amidon 1997, 33, Davenport/Prusak 1998, 292ft, Alex et al. 2000,
50ff, Holsapple/Joshi 2000, Wischle 2001, 76ff.
222. See also section 6.4 - “Organizational culture” on page 221.
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Clear economic benefits. The establishment of a “knowledge controlling” is
required that coordinates goal setting (planning) and goal assessment, e.g., on the
basis of the intellectual capital approach in order to show that a KM initiative really
is worth the investment??>,

Exact vision and language. Terms such as knowledge, information, learning,
knowledge base or organizational learning are subject to interpretation. A KM ini-
tiative should define these terms with respect to the organization’s knowledge-
related goals so that the perspective on what is and what is not knowledge manage-
ment is clearly communicable within the organization.

Effective aids for motivation. Incentive systems have to be installed that reward
an improvement of the organizational knowledge base. This is especially true for
immaterial incentives, such as additional training for effective knowledge provid-
ers or “elite” communities for the organization’s experts.

Appropriate process orientation. The integration of KM activities into the orga-
nization’s business processes is an important factor as an effective and efficient
handling of knowledge requires it being part of the organization’s daily routine.
However, Davenport/Prusak (1998) warn not to exaggerate the definition, descrip-
tion and standardization of knowledge processes as one might miss the essence of
knowledge: the creativity that generates ideas and inventions.

ICT and organizational infrastructure. ICT can be the enabling factor in a KM
initiative. There are also limits to its use and the installation of a good platform
does not guarantee success. A good organizational infrastructure is regularly con-
nected with a separate organizational unit or position that coordinates the initiative.

Stable knowledge structures. Knowledge structures (ontologies) are required to
enable participants to search and navigate the abundance of (documented) organi-
zational knowledge. Successful KM initiatives thus require a well-documented,
stable knowledge structure. Knowledge itself is not stable, but dynamically
evolves, though. Therefore, organizations have to allow a certain amount of flexi-
bility in the evolution of their knowledge structures in order to avoid rigid and out-
dated knowledge structures.

Redundant channels for knowledge transfer. Knowledge is shared and distrib-
uted with the help of multiple channels, e.g., personal interaction in the cafeteria,
telephone, email, newsgroups, bulletin boards, business TV, video conferences,
documents. The transfer of redundant knowledge with the help of several channels
supports the learning process. New communication channels introduced with KMS
should not be seen as replacements for existing channels, but as aids to improve the
effective and efficient use of the existing channels.

223. See also chapter 8 - “Economics” on page 395.
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Continuous participation of employees. As with the implementation of most
organizational and ICT instruments, participation of employees helps that the solu-
tions are well received by the employees so that motivation to cooperatively use
the new ICT and organizational instruments is high. In the case of KM, several ini-
tiatives seem to show a pattern of “emergent” strategy where employees generate
KM-related ideas, develop an initial solution (e.g., within a community that dis-
cusses KM) which in turn gets management attention and support.

The author coordinated a case study concerning success factors of KMS at
sd&m AG, a software and system house based in Munich that is one of the pioneers
in the application of KMS in Germany224. In a series of personal interviews with
sd&m’s knowledge manager as well as five selected participants of sd&m’s KMS,
those factors were elicited that were important for the successful implementation of
KMS in the case of sd&m (see Table B-6).

TABLE B-6.  Importance of success factors at sd&m

success impor- description

factor tance?

holistic, inte- o sd&m’s KM initiative has a bias towards a technology-oriented

grated and perspective, though a knowledge-oriented culture and the organi-

standardized zational infrastructure are well established. This is not surprising

approach as sd&m is a technology company. Leadership, economic or reor-
ganization issues are underrepresented.

knowledge- ++  Repeated surveys of employeesb have shown that sd&m employ-

oriented cul- ees have an exceptionally positive attitude towards knowledge

ture sharing. sd&m paid a lot of attention to its organizational culture
when implementing its KMS.

management + The board of executives has supported the KM initiative with a

support substantial budget for a separate organizational unit. Lower man-

agement levels (i.e., project managers) in most cases give a good
example for the use of the KMS.

clear - Economic success of the KM initiative is assessed on the basis of
economic success stories, subjective assessments as part of regular surveys
benefits of employees and crude measures for KMS usage (e.g., number of

accesses, actuality and extent to which skills profiles are voluntar-
ily provided and maintained by employees). There is no system-
atic approach to determine the economic benefits quantitatively.

224.See Wischle 2001, 47ff and 76ff, see also Box B-9 on page 396 where sd&m is
described.
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Importance of success factors at sd&m

success
factor

exact vision
and language

effective
aids for
motivation

appropriate
process orien-
tation

ICT and orga-
nizational
infrastructure

stable
knowledge
structure

redundant
channels for
knowledge
transfer

continuos
participation
of employees

++

++

++

impor- description
tance®

sd&m devoted a lot of effort to set up a clear and communicable
vision for its KM initiative and to define the terms used (e.g.,
knowledge, knowledge broker, skill). These are documented
explicitly within the organization’s KMS. The interviewees were
committed to the vision and shared the language.

sd&m does not believe in incentive systems for KM. There are
almost no explicit incentives that aid motivation for knowledge
sharing which, according to the interviewees, do not play a role in
knowledge-related behavior. sd&m’s positive knowledge-ori-
ented organizational culture rewards knowledge sharing, though.

Knowledge processes are loosely coupled to sd&m’s business
processes (project management). KM is explicitly integrated in
the kick-off and touch-down phases of the project processes.
Apart from this simple integration, knowledge processes are nei-
ther described, nor communicated within the organization.

The KM initiative is well supported by KMS that can be accessed
by every employee. The organizational infrastructure is realized
as a well-funded separate organizational unit that coordinates the
KM initiative, maintains the KMS and monitors their usage and
acts as knowledge broker.

sd&m identified three stable core components of its knowledge
structure: employees, projects and organizational units. Apart
from this core structure, the ontology is decentralized so that all
employees can flexibly extend the knowledge structure. The
structure is centrally reviewed and reorganized regularly.

sd&m’s skills data base supports locating experts and initiating
communication between employees. Also, the sharing of codified
knowledge is improved as knowledge brokers evaluate and refine
documented knowledge. sd&m does not support additional chan-
nels, e.g., expert networks, communities, newsgroups.

The idea for sd&m’s KM initiative was created within a group of
employees and immediately found support from management.
sd&m employees have always shared in the development of the
KM initiative through an organization-wide brainstorming pro-
cess, workshops, regular surveys and personal participation.

a. Importance was subjectively assessed on the basis of a multi-item questionnaire as
well as documentations of sd&m by the author and by Wéschle (2001, 88ff). A five-
point scale was used extending from -- (very low importance) to ++ (very high impor-

tance).

b. The surveys were administered by a professional consultant specialized in employee
surveys on the basis of an electronic questionnaire. Response rates were regularly

above 90%.
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5.3.2 Barriers

Successful KM initiatives also focus on lowering barriers to knowledge manage-
ment. In addition to barriers negatively affecting individual learning, there are
numerous barriers to an effective organizational learning and consequently to an
effective KM. Due to space limitations, only the most important barriers can be
listed here as well as some literature references for the interested reader?>. Barri-
ers to KM are due to the following characteristics of:

e knowledge providers: lack of motivation, provider not perceived as reliable,

ignorance, lack of skills to explicate knowledge, skilled incompetence,

o knowledge seekers: lack of motivation, limited absorptive, processing and learn-
ing capacity, limited retentive capacity, lack of knowledge about what knowl-
edge already exists in organization, conservative tendency to avoid innovative
learning due to an orientation towards the individual history, role-constrained
learning, superstitious learning,

e transferred knowledge: causal ambiguity, unproven knowledge, inadequate con-
text, inadequate framing/problem representation, inadequate temporal context,

e infrastructural context: barren organizational context, e.g., inflexible power
structures, lack of management support, vertical, horizontal and lateral informa-
tion filters, specialization and centralization, lack of resources and time, lack of
ICT support, problems with the use of ICT,

e cultural context: lack of social relationships between knowledge provider and
recipients, group think, exaggerated unified culture and inward-orientation.

5.3.3 Knowledge risks

Knowledge intensity of activities, products and services has increased substantially
over the last decades. Knowledge assets as a subset of organizational assets more
and more form the basis of competitive advantages (Mentzas et al. 2003, 1). Orga-
nizations are increasingly dependent on intangible resources, particularly knowl-
edge assets as primary sources of competitive advantage226. KM typically aims at
increasing documentation and thus visibility of knowledge, specifically knowledge
domains, sources, media, structure, processes and systems that support handling of
knowledge. KM also helps to codify knowledge, eases access to knowledge and
enhances knowledge sharing in order to improve (re-)use of knowledge assets>?’.
However, this bears the risk that knowledge-based competitive advantages are
diluted. A large number of KM activities, measures, instruments, processes and
tools can be applied striving to improve productivity of knowledge work, but do
not consider how knowledge can be secured (Desouza/Vanapalli 2005, 76).

225.E.g., March/Olsen 1976, 56ft, Schiippel 1996, 107ff, Szulanski 1996, 30ff, Glazer
1998, 178ff, Alex et al. 2000, 50f, Astleitner/Schinagl 2000, 139ff.

226. See section 5.1.1 - “From market-based to knowledge-based view” on page 94, particu-
larly Figure B-12 on page 99.

227.This is evident in the list of goals that KM initiatives direct their attention to which has
been described in section 5.2.1 - “Strategic goals” on page 114.



5. Strategy 137

This section defines the concept of knowledge risk. The concept employs an
operational risk perspective that is focused on business processes and knowledge
assets that are affected by knowledge risks. Moreover, a process for management
of knowledge risks is defined in section 5.3.4. Section 5.3.5 then gives an outlook
to an explorative empirical study in this increasingly important research field
within KM.

Risk management has long been recognized as integral part of management, but
companies have embraced this topic only recently as consequence of e.g., dynamic
environments, networked IT-infrastructures, prominent bankruptcies and subse-
quent regulations like Sarbanes-Oxley-Act, EU’s 8™ Directive, Basel II, HIPAA or
KonTraG. Despite the acknowledged importance of knowledge assets, predomi-
nantly market, credit and operational risks are targeted, whereas risks that affect
knowledge assets, also called knowledge risks, are considered marginally at most.

From the perspective of strategic management, the knowledge-based view
which has been developed on the basis of the resource-based view 228 stresses the
importance of knowledge assets for competitive advantage. The term asset can be
defined “as firm-specific resources that are indispensable to create value for firms”
(Nonaka et al. 2000, 20). Tangible assets can be subdivided into physical assets
like plants or machines as well as in financial assets, whereas intangible assets lack
physical embodiment and include for example brands, reputation, licenses or
skills?%?. Knowledge assets are considered as the subset of intangible assets (Teece
2002, 15) that is based on knowledge.

Knowledge can reside on different media®3? (see Figure B-18). The primary
media knowledge resides on are employees who provide skills and experiences231.
Knowledge can be embedded in organizational routines, procedures and struc-
tures>>2. Organizational capabilities bundle knowledge assets in order to contribute
directly or indirectly to the creation of value (Grant 2001, 118). Knowledge can
also be incorporated into objects which comprise different forms of intellectual
property, e.g., patents, as well as products and services?>. From the perspective of
the knowledge-based view, IT infrastructures can also be seen as knowledge assets
that support the incorporation of knowledge into products and services by helping
to document, by administrating and by providing access to documented, codified
knowledge (Marr et al. 2004, 562).

The term risk is discussed heterogeneously in management and economics and
focuses either on its causes or its impacts. As one of the pioneers, Knight (1921,
231) defined risk as “measurable uncertainty” whereas in Gallati’s view risk is “a
condition in which exists a possibility of deviation from desired outcome that is

228.See e.g., Wernerfelt 1984, Barney 1991, Grant 1991, 1996a, 1996b, Spender 1996a and
section 5.1.1 - “From market-based to knowledge-based view” on page 94.

229.E.g., Barney 1991, 110f, Hall 1992, 136ff, Grant 2001, 111{f, Lev 2005, 300.

230. E.g., Nonaka et al. 2000, 20ff, Cummings/Teng 2003, 43f.

231.E.g., Mentzas et al. 2003, 27, Marr 2004, 4.

232.E.g., Matusik 2002, 465, Szulanski/Jensen 2004, 348.

233.E.g., Sullivan 1999, 133, Contractor 2000, 245, Lev 2005, 200.
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expected or hoped for” (Gallati 2003, 8). Deviations can refer to targets, plans or
results of a decision. Positive deviations are considered as opportunities and nega-
tive deviations are called threats or risks in a narrow sense (Hillson 2003, 17).
Risks can be analyzed on a strategic or on an operational level. Compared to oper-
ational risks, strategic risks are characterized by long-term impact, more interact-
ing variables, and higher degree of abstraction and are thus harder to identify,
assess and manage. Risks on an operational level are focused on day-to-day busi-
ness and can be defined as the “risk of loss resulting from inadequate or failed
internal processes, people and systems or from external events” (Basel 2005, 140).

skills, experiences,

expertise
person
object social system
documents, IT infrastructures, groups, teams, communities,
products, services processes, routines, structures

FIGURE B-18. Knowledge assets focussed in knowledge risk management

KM initiatives certainly should be regarded as strategic interventions. Thus, it is
worthwhile thinking about (1) strategic risks involved in the organization’s (core)
competencies and strategic knowledge assets as well as (2) strategic risks involved
in the KM initiatives and the planned measures, instruments and systems them-
selves. However, it is difficult to identify, assess and control strategic knowledge
assets the reason of which lies in their intangible nature. Consequently, the chal-
lenges of corresponding risk assessments are even higher compared to the already
substantial challenges involved in strategic risk management focussed on tangible
or financial assets. Thus, in the following the focus is on operational risks involved
in the handling of knowledge being well aware that an organization’s strategy ulti-
mately should include aspects of strategic management of knowledge risks.
Knowledge risks as a subset of operational risks are consequently focused on the
operational business processes and defined as in Box B-4.

Knowledge assets as the medium knowledge resides on are the targets that are
affected by knowledge risks. This means that knowledge risks can concern knowl-
edge bound to persons, knowledge incorporated in objects or social systems234.

234. See Figure B-18 on page 138.
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This definition stresses both, the causes and the effects of knowledge risks. The
five causes dependency, limited quality, insufficient transfer, loss and diffusion
lead to the two effects lack or non-exclusivity of knowledge assets. A lack nega-
tively affects designing, planning, monitoring, continuously improving and, in the
perspective of operational risks, primarily execution of business processes. From a
strategic and specifically a resource-based perspective, exclusivity of resources is a
necessary condition for competitive advantages (Jordan/Lowe 2004, 243). The
causes of knowledge risks are briefly discussed in the following together with
some examples.

Knowledge risks are a subset of operational risks, i.e. risks of loss resulting from
inadequate or failed internal processes, people and systems or from external
events, that are caused by (1) a dependency on, (2) a limited quality, (3) insuffi-
cient transfer, (4) loss or (5) diffusion of knowledge assets and result in a lack or
non-exclusivity of these assets.

BOX B-4. Definition of knowledge risks?3®

1. Dependency on knowledge assets can result in a lack of these assets during the
execution of business processes that can be characterized as shortage or non-
availability. Dependencies can for example concern key employees or key skills
of these employees as well as services of an alliance or outsourcing partner.
Also, problems with IT infrastructures that administrate documented knowl-
edge, e.g., insufficient availability, inconsistency or data loss can lead to a lack.

2. Limited quality of knowledge assets can be assessed according to the four
aspects content, i.e. e.g., correctness or timeliness of knowledge, the community
in which knowledge is created and used, the development and deployment pro-
cesses that provide the knowledge as well as the quality of the IT infrastructures
used to provide access to documented knowledge or meta-knowledge about the
knowledge sources>>°. Consequently, limited correctness, low applicability of
knowledge or restricted accessibility of the supporting IT infrastructure can
result in a lack of knowledge assets during execution of business processes.

3. Insufficient knowledge transfer in this case primarily refers to processes in
which organizations attempt to get access to external knowledge that they can
not create internally for reasons of time or cost which is an important means to
extend the organizational knowledge base®’”. This is especially the case in
knowledge cooperations. The very reasons for their establishment are to over-
come specific knowledge problems and to develop new, applicable knowledge
by a combination and integration of existing, possibly secured knowledge or by
joint knowledge development238 which therefore requires uninhibited knowl-

235. Also Probst/Knaese 1998, 27, Lindstaedt et al. 2004, 2, Basel 2005, 140.
236. See section 7.2.5 - “Quality of contents” on page 299, also Eppler 2003, 68.
237.Baughn et al. 1997, 103; Teece 2000, 138.
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edge transfer between the partner organizations. An attempt to transfer knowl-
edge that cannot be carried out sufficiently supposedly can be caused by too
rigid rules for knowledge transfer, also called overprotection, but also by vague
rules. The latter leave employees hesitant about freely sharing knowledge
because they are not aware what is expected from them and what would be con-
sidered an act against the interests of the organization. This can result in a lack
of the required knowledge assets.

4. Loss of knowledge assets is unrecoverable and also leads to a lack at the level of
operational business processes. Examples are fluctuation of employees with
unique knowledge, skills, social networks or experiences to other jobs within the
organization (intra-fluctuation), to other organizations (inter-fluctuation) or due
to their retirement (extra-fluctuation), non-documentation of knowledge, dele-
tion of documented knowledge or malfunctioning of IT infrastructures including

backup services>>?.

5. Diffusion means access to sensitive or competitive knowledge by non-autho-
rized persons. Contrary to knowledge loss, diffusion means that knowledge is
still available, but not exclusively to the organization. Some authors stress this
risk and the possibly resulting dilution of competitive advantages, especially in
inter-organizational settings as strategic alliances, clusters, joint ventures, (vir-
tual) networks and professional communities?*’. Examples for knowledge diffu-
sion risks are access to unauthorized persons, social or reverse engineering, loss
or theft of unsecured, especially mobile devices with replicated documented
knowledge or unsecured access to IT infrastructures.

Causes are not isolated from each other, but can also interact. For example, fluc-
tuation of employees on the one hand leads to knowledge loss for processes, rou-
tines and practices in which the employees participated. On the other hand, fluctua-
tion bears risks that knowledge diffuses and its exclusivity is lost by re-applying
firm-specific knowledge at a competing organization (Matusik/Hill 1998, 687).

5.3.4 Management of knowledge risks

Risk management typically comprises identification, assessment, control and eval-
uation as core processes or basic s‘[eps241 that are executed in a life cycle that tar-
gets and revolves around the main media of knowledge assets (see Figure B-19).

Identification. The starting point for the knowledge risk management process is
the identification of knowledge risks that can use different sources such as review
of contracts, policies and their compliance, penetration tests for IT systems or anal-
ysis of dependencies on different knowledge assets.

238. Badaracco 1991, Doz/Hamel 1998, Aulinger 1999, Moser 2002, Maier/Trogl 2005.

239. Matusik/Hill 1998, 687, Desouza/Awazu 2006, 37, Mohamed et al. 2006, 3.

240. Hamel et al. 1989, Hamel 1991, Bleeke/Ermst 1993, Lei 1993, Das/Teng 1999, Davies
2001.

241. Archbold 2005, 32, Williams et al. 2006, 70.
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Assessment. Identified knowledge risks have to be assessed concerning their prob-
ability and severity of the resulting losses. This assessment has to be based on the
value of the knowledge assets and also interactions between knowledge assets have
to be considered. However, the valuation of knowledge assets is still in its infancy
and consequently the assessment of knowledge risks is still challenging242.
Control. Governance measures have to be selected to control knowledge risks.
Governance means the set of processes and policies affecting the way handling of
knowledge is directed, administered or controlled (Zyngier et al. 2006, 3). Exam-
ples are using intellectual property rights, measures to reduce dependencies, reten-
tion planning for leaving employees, organizational conception of access rights and
their technical implementation and maintenance as well as insurance policies.

Evaluation. Finally, treatment of knowledge risks is an ongoing process since
risks, probabilities, severity as well as the efficiency of governance measures
change over time.

person

social system

FIGURE B-19. Knowledge risk management process

Due to its importance, the control step is illustrated in the following with the
help of the example of governance of knowledge transfer, particularly showing the
trade-off that has to be made between intentional and unintentional knowledge
transfer (Bayer/Maier 2006).

242. See chapter 8 - “Economics” on page 395.
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Knowledge transfer can be classified into organization-internal and -external
transfer. From a risk perspective, external knowledge transfer is of primary interest
and is initiated intentionally or unintentionally by the source, happens by chance or
is initiated on purpose by the recipient (Kogut/Zander 1992, 384, Teece 2000,
134). Success of the transfer can be determined e.g., by the extent to which the
source’s knowledge is recreated at the recipient’s end (Cummings/Teng 2003, 41).

Intention refers to the macro-level and is considered as the intention of the orga-
nization. However, knowledge transfer can also be intended by an individual
employee as sender on the micro-level, but not by the organization. Such conflicts
can be the consequence of e.g., lack of awareness concerning the value of trans-
ferred knowledge or employees’ opportunistic behavior.

Risks concerning knowledge transfer in (knowledge) cooperations are primarily
focused on the level of operative business processes since particularly middle man-
agers and engineers interact in day-to-day business with their counterparts (Baughn
et al. 1997, 104). Intended and balanced reciprocal knowledge transfer is condu-
cive to stability of alliances (Escriba-Esteve/Urra-Urbieta 2002, 340f).

The risk of insufficient or imbalanced intended as well as unintended knowledge
transfer’® in alliances depends on a number of characteristics that can be struc-
tured into (1) source and recipient, (2) transferred knowledge and (3) context in
which knowledge transfer occurs (see Figure B-20).

characteristics of

source / recipient »| intended knowledge

transfer

characteristics of
knowledge

governance of
knowledge risks

characteristics of context:
- relationship

- compatibility »| unintended

- infrastructure | knowledge transfer
- protective measures

FIGURE B-20. Characteristics influencing knowledge transfer”**

(1) Characteristics of source and recipient include e.g., the source’s capability
to explicate knowledge, the source’s reliability, the receiver’s absorptive capacity,

243.For the empirical study which is briefly sketched out in section 5.3.5 - “Empirical
study: KnowRisk” on page 146, unintended knowledge transfer was reconceptualized
as knowledge diffusion.

244. Source: Bayer/Maier 2006.



5. Strategy 143

i.e. acquisition, assimilation, transformation and exploitation of knowledge, as well
as the motivation of both partners245 . High values of these characteristics posi-
tively influence both, intended and unintended knowledge transfer.

(2) Characteristics of knowledge comprise e.g., its ambiguity, specificity, com-
plexity, dependency on other knowledge and tacitness>*. The more these charac-
teristics apply to the transferred knowledge, the more difficult it is to realize a suc-
cessful replication at the recipient’s side. This means that risk of unintended
knowledge transfer decreases and risk of insufficient intended knowledge transfer
increases with these characteristics.

(3) Characteristics of the context in which knowledge transfer occurs can be
subdivided into the four categories relationship, compatibility, infrastructure and
protective measures. These are focussed by governance measures since they are
subject to influences by organizational routines and practices whereas the other
characteristics are either domain- and knowledge-specific or are dependent on the
involved individuals which cannot be directly influenced. For each of the four cat-
egories, factors influencing knowledge transfer that have been found in the litera-
ture are discussed. The factors are structured according to their impact on intended
versus unintended knowledge transfer and to what consequences they bear for set-
ting up governance rules in Table B-7 and are emphasized in Italic in the text.

TABLE B-7.  Potential effects of factors influencing knowledge transfer risks

factor intended unintended knowl- governance
knowledge edge transfer of knowl-
transfer edge risk

Jjoint negative influence

organizational distance - - </
cultural distance - - </!
knowledge distance - - </!

Jjoint positive influence
physical closeness + + >/

collaborative use of informa- + + >/
tion systems

number of channels for inter- + + >/
action
boundary spanners + + >/

negative-positive influence

competition - + <

245. Lei 1993, 36, Szulanski 1996, 31, Zahra/George 2002, 189f.
246. Matusik/Hill 1998, 687, Simonin 1999, 598ff.
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TABLE B-7.  Potential effects of factors influencing knowledge transfer risks

factor intended unintended knowl- governance
knowledge edge transfer of knowl-
transfer edge risk

intent to outlearn - + <

opportunistic behavior - + <

trust + - >

negative-indifferent influence
transfer policies +/- - !

information security policies /- - !

inter-organizational agree- +/- - !
ments
gatekeepers +/- - !

intellectual property rights +/- - !

Relationship. The simultaneous occurrence of cooperation and competition in an
alliance has been described as co—opetition247. Thus, the partnership is influenced
by the level of competition, i.e. by similarity of the business line, overlapping prod-
ucts and customers as well as the partners’ learning intents that can range from
mere access to internalization of knowledg6248. Partners differ how aggressively
they want to realize these intents and behave eventually opportunistically with an
intent to “outlearn” the par‘mer249. Opportunistic behavior presumes as precondi-
tions possession of privileged information, opportunity and motive (Davies 2001,
45ff). The importance of reputation in the considered industry reduces the risk of
opportunistic behavior of the partner by limiting opportunity (Gulati et al. 2000,
209).

Relational capital or frust is built over a long period of time and positively influ-
ences willingness to share knowledge250 and mutuality of the transfer. If trust
exists, one can expect that transferred knowledge is not exploited by the partner
(Kale et al. 2000, 222). Low competition, low intents to outlearn and high level of
trust positively influence intended knowledge transfer and reduce the probability of
exploitation of unintended knowledge transfer.

Compatibility. Differences between e.g., institutions, business practices and orga-
nizational culture cause organizational distance®". Cultural distance, i.e. cultural
differences concerning language, cultural norms or practices, is particularly rele-
vant for international alliances?>2. Knowledge distance, i.e. differences of the part-

247. Brandenburger/Nalebuff 1998, 11-39, Dowling/Lechner 1998.

248. Hamel 1991, 90f, Baughn et al. 1997, 106, Mohr/Sengupta 2002, 2911f.
249.Hamel et al. 1989, 134, Lei 1993, 36.

250. See section 6.4.2 - “Willingness to share knowledge” on page 223.
251. Simonin 1999, 603, Szulanski et al. 2003, 144f.
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ners’ knowledge bases influence expected success of knowledge transfer by hin-
dering re-contextualization®>>. The more similar the partners, the easier knowledge
can be transferred.

Infrastructure. Physical closeness of partners can be the result of e.g., geographi-
cal proximity of facilities, joint production or rotation of employees. This posi-
tively affects knowledge transfer by increasing probability of face-to-face meet-
ings, observability and transparency254. Collaborative use of information systems
can support intended knowledge transfer, but can also be accompanied by lack of
access control and other security risks that increase the probability of unintended
knowledge transfer (Schmaltz et al. 2004, 3f). Subject to defined security require-
ments, organizations can control risks e.g., by substituting systems or enhancing
the security level of systems that do not comply with the requirements. The number
of channels for interaction increases knowledge transfer, but reduces control and
thus increases probability of unintended knowledge transfer (Hamel et al. 1989,
136). Finally, boundary objects, i.e. physical objects, technologies or techniques
shared by communities, and boundary spanners as organizational roles can
impzrscgve knowledge transfer by promoting development of shared understand-
ing”>>.

Protective measures. Transfer policies materialize intentions of organizations and
determine which knowledge can be handed on to partners. For example, classifica-
tion mitigates unintended knowledge transfer while over-classification hinders
intended knowledge transfer?>%. This solves the problem that employees retain
knowledge that should be transferred or transfer it too generously since they do not
know whether knowledge may, should or even must be transferred or not. /nforma-
tion security policies determine what behavior is expected from employees when
using enterprise assets and what unwanted effects noncompliance can cause (Pelt-
ier 2005, 39). Inter-organizational agreements determine e.g., in which areas
knowledge is transferred and how transfer occurs (Loebbecke et al. 1999, 20). Such
agreements can also regulate to what extent knowledge can be used beyond the
alliance. The latter prevents the risk of knowledge spillovers since knowledge
could be transferred by a multi-stage process to direct competitors (Erickson/Roth-
berg 2005, 11). Gatekeepers as organizational roles can control external knowl-
edge transfer and reduce the probability of unintended knowledge transfer”’, but
can also negatively affect intended knowledge transfer. Finally, intellectual prop-
erty rights can limit use of transferred knowledge beyond the alliance, whereas
these rights are still only fragmentary compared to property rights for tangible
assets>>S,

252.Simonin 1999, 602, Lane et al. 2001, 1143f.

253. Hamel 1991, 91, Cummings/Teng 2003, 46f.

254. Loebbecke et al. 1999, 35ff, Cummings/Teng 2003, 46.
255. Awazu 2004, 18f.

256.Hamel et al. 1989, 138, Desouza/Vanapalli 2005, 80.
257. Hamel et al. 1989, 136, Awazu 2004, 19.
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Table B-7 summarizes these influences. The symbol (+) means that the factor is
positively correlated with probability of successful re-contextualization, frequency
and mutuality of intended knowledge transfer or probability and frequency of unin-
tended knowledge transfer respectively. The symbol (-) represents the opposite.
The symbol (+/-) means that it is undetermined how the factors affect knowledge
transfer. Each factor is assigned to one of four categories according to the direc-
tions of the influences. The last column shows implications for setting up gover-
nance rules for managing knowledge risks. The symbol (>) suggests to strengthen
the corresponding factor whereas the symbol (<) suggests the opposite. In the case
of the symbol (!) the factors require weighing and corrective measures must be
taken because it is undetermined what consequences increasing or decreasing the
factors would have.

The expected influences of the factors suggest varying strategies for setting gov-
ernance rules for knowledge risks. However, rules that reduce risks of unintended
knowledge transfer rarely simultaneously enhance intended knowledge transfer.
Thus, organizations have to weigh potential gains of external knowledge transfer
with potential losses and select their measures accordingly. Generally, organiza-
tions supposedly either risk low intended and unintended knowledge transfer by
limiting transfer too much or risk depreciating knowledge assets by transferring too
generously. In order to avoid erosion of the market position, knowledge assets have
to be restricted in a balanced way.

Heuristics are needed concerning rules governing knowledge risks. While com-
piling this book, the author leads an empirical study described in the following sec-
tion 5.3.5 on the basis of which an instrument can be developed that helps organi-
zations to assess, weigh and prioritize factors influencing knowledge risks and
select appropriate measures of governance.

5.3.5 Empirical study: KnowRisk

Due to the fact that the management of knowledge risks has not been widely recog-
nized, the concept is currently empirically investigated. This section reports on the
preliminary findings of the study®>’. Governance refers to processes of control or
regulation in companies and can be interpreted as the implementation of an author-
ity (Zyngier et al. 2006, 3). Governance of knowledge risks?% is an emerging field
of research that according to several discussions with managers of knowledge man-
agement or risk management units is institutionalized in organizations only weakly
so far. Governance comprises organizational, technical and legal measures.
Organizational measures include e.g, designing physical access control, deploy-
ing policies for IT security, or limiting dependencies on key employees. Technical
measures concern e.g., designing electronic access rights as well as their provision-

258. Teece 2002, 16ft, Lev 2005, 301.

259. The empirical study is part of a research project led by the author and supported by the
German Research Foundation (DFG). First results have been published in Bayer/Maier
2006.

260. See also section 5.3.4 - “Management of knowledge risks” on page 140.
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ing. Next to the use of intellectual property rights, legal measures comprise e.g., the
use of non-disclosure or non-compete agreements in work contracts or the use of
alliance agreements in inter-organizational arrangements.

Consequently, an explorative research design is used to analyze the relation-
ships between governance of knowledge risks on the one hand and the concepts
knowledge quality, knowledge transfer, knowledge diffusion and knowledge loss
on the other hand. Based on the literature, the following hypotheses are investi-
gated in the empirical study261 (see Figure B-21).

knowledge
quality

knowledge
transfer

governance
of knowledge
risks

knowledge
loss

knowledge
diffusion

FIGURE B-21. Hypotheses for management of knowledge risks

Hypothesis H1. Governance of knowledge risks positively affects knowledge
quality.

Knowledge quality is a broad concept that comprises (1) content, i.e. e.g., cor-
rectness or timeliness of knowledge, (2) community in which knowledge is created
and used, (3) processes that provide knowledge as well as (4) IT infrastructures
used to support access to documented knowledge or meta-knowledge about the
knowledge sources”®2. In order to measure knowledge quality, exemplary variables

261. The empirical study extends beyond publication of this book and will be written up in a
separate article. Interested readers should refer to http://iwi.uibk.ac.at/maier/kms/ about
details on the publication. These hypotheses thus are not part of the original empirical
study on KMS in the TOP 500 companies and TOP 50 banks and insurance companies
in Germany that is reported in PART C - “State of Practice” on page 437.

262. See section 7.2.5 - “Quality of contents” on page 299, also Eppler 2003, 68.
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such as accessibility of IT infrastructures, applicability or correctness of docu-
mented knowledge are included?®. It is assumed that governance of knowledge
risks positively affects knowledge quality, since companies are sensitized for the
importance of knowledge assets and aim at reducing shortcomings concerning the
various dimensions of knowledge quality by deploying appropriate measures.

Hypothesis H2. Governance of knowledge risks positively affects knowledge
transfer.

In addition to motives such as economies of scale or access to markets, inter-
organizational cooperations, particularly knowledge cooperation5264, are means to
get access to external knowledge that organizations can not create internally for
reasons of time or cost?®>. Success of knowledge transfer can be determined e.g.,
by the extent to which the source’s knowledge is recreated at the recipient’s end
(Cummings/Teng 2003, 41). Consequently, the concept of knowledge transfer is
measured by variables such as contribution of transferred knowledge to other
projects, tasks or processes, extension of the knowledge base or reduction of the
dependency or reliance on partner knowledge266. It is assumed that companies
without clear governance rules are rather restrictive concerning knowledge trans-
fer. Employees might hold back knowledge, if they are in doubt whether it may,
should, must or must not be transferred. Clear rules which are part of governance
measures would increase certainty about which knowledge can be transferred and
thus boost intended knowledge transfer while inhibiting knowledge diffusion®6”.

Hypothesis H3. Governance of knowledge risks negatively affects knowledge
loss.

Knowledge loss is non-recoverable and concerns knowledge assets that are
bound to people or are incorporated in objects. Also, a lack of documenting knowl-
edge may result in knowledge loss. The concept of knowledge loss can be mea-
sured by variables such as non-documentation of knowledge in day-to-day busi-
ness or in projects as well as the degree of losses caused by job succession or sub-
stitution”®8. It is expected that governance measures negatively affect probability
and exposure of knowledge losses by rules concerning e.g., email and document
retention planning, documentation and reduction of dependencies.

Hypothesis H4. Governance of knowledge risks negatively affects knowledge dif-
fusion.

263.Kahn et al. 2002, 187, Eppler 2003, 74.

264. Also Badaracco 1991, Doz/Hamel 1998, Aulinger 1999, Moser 2002, Maier/Trogl
2005.

265. Baughn et al. 1997, 103, Teece 2000, 138.

266. Wathne et al. 1996, 75, Simonin 1999, 621.

267. See also section 5.3.4 - “Management of knowledge risks” on page 140, see “Hypothe-
sis H4” on page 148.

268. van den Brink 2001, 66, Schindler/Eppler 2003, 221{f, Desouza/Vanapalli 2005, 84.
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Knowledge diffusion means unintended access to sensitive knowledge by unau-
thorized persons. Unlike knowledge loss, diffused knowledge is still present, but
not exclusively at the original organization. Knowledge diffusion reduces the value
of the knowledge due to loosing its exclusivity. The concept of knowledge diffu-
sion can be measured by variables such as access by unauthorized persons, unfa-
vorable employee fluctuation or reverse engineering activities by competit0r5269. It
is assumed that probability and exposure of knowledge diffusion is reduced by the
deployment of governance measures such as access control, non-disclosure agree-
ments or alliance agreements.

These hypotheses are subject to a broad explorative empirical study. Based on a
population of 3.2 million German enterpriseszm, the study targets about 130 Ger-
man organizations that were selected on the basis of a stratified random sample.
The stratification of the sample is based on the two criteria industry and number of
employees. The study covered all industries because there has been no evidence of
differences between industries in terms of management of knowledge risks prior to
this empirical study271. The study targets organizations with more than 50 employ-
ees since relevance of knowledge risks assumedly increases with the number of
employees. However, also some companies with fewer than 50 employees are
included in this study in order to check this assumption.

Structured questionnaires were sent out to contact persons of the target group
that were identified by telephone. The questionnaire should be filled out by chief
executive officer, chief security officer, chief knowledge officer or the head of
public relations. Based on the results of the broad study, ten companies will be con-
tacted a second time for an in-depth study with personal face-to-face interviews
and multiple feedback rounds. These attempt to identify which governance mea-
sures are most appropriate to govern what types of knowledge risks.

269. Zander/Kogut 1995, 88f, Norman 2004, 612, Desouza/Vanapalli 2005, 81f.

270. According to the German Federal Bureau of Statistics (Statistisches Bundesamt),
source: URL: http://www.destatis.de/.

.Zack (2003) also backs this assumption of no influence between industry sector and
importance of knowledge which is plausible due to the observation that knowledge
assets are of increasing importance to all industries. However, one could also assume
that high-tech industries are more aware of the competitive value of knowledge assets
and thus are at the forefront of applying corresponding measures to manage knowledge
risks. If this is the case, one should find correlations between the ordinal value of an
industry along a scale from low tech to high tech on the one hand and the extent to
which corresponding organizations employ measures to govern knowledge risks on the
other hand. Concerning technology intensity, an index was developed by OECD. The
index is based on R&D intensity measured by R&D expenditure in relation to output
and indirect R&D expenditure that is caused by transfer of technology or R&D-inten-
sive goods between industries. This conceptualization of R&D intensity is the basis for
a classification of industries in high-tech, medium-high tech, medium-low tech and
low-tech industries (Hatzichronoglou 1997).

27
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5.4 Résumé

The state of the art of KM goals and strategies can be described as follows: there
are already a large number of KM initiatives in organizations under way. There are
quite a few authors who went to the trouble of distilling those KM activities which
are used most frequently in organizations. As KM is a broadly defined concept, it is
not surprising that many organizations combine projects with a more traditional
focus, such as business process reengineering, quality management or customer
relationship management and activities that in some way or the other have to do
with the handling of knowledge and are supposed to deliver business value. KM in
practice seems to be an effort that comprises a set of diverse activities, measures
and technologies. Unfortunately, it seems that up to now organizations do not pay
much attention to the strategic value of their initiatives. What is missing is a clear
definition of generic KM strategies or, alternatively, dimensions of strategies (stra-
tegic options) that can be used to characterize one particular KM strategy.

Thus, one suggestion might be that organizations should aim at all KM goals at
the same time and implement the strategic activities altogether. However, as a KM
initiative will always face budget limitations, this potentially ideal situation might
not be feasible. Moreover, even though most abstract KM activities?’? seem to
complement each other, some instruments might also be conflicting. One example
is a centralized approach with specialized knowledge brokers drawn together in
competence centers in order to develop a central organizational knowledge base
and a decentralized approach with emerging knowledge networks.

As a consequence, it seems that so far the relationships between KM goals and
strategies273 have not been well understood, neither in theory nor in practice. Thus,
it is likely that organizations implement many KM activities at the same time hop-
ing that some of them might trigger a substantial improvement of the way the orga-
nization handles knowledge. The following hypothesis can be formulated:

Hypothesis 7:  The majority of organizations strongly aim at more than half of
the KM goals (>7 goals) at the same time.

Organizations aiming at many goals at the same time would suggest a general
KM strategy. The lack of emphasis could, however, limit the orientation provided
for KM instruments leaving KM staff unsure what exactly the initiative should be
about.

Due to time and space restrictions in the questionnaire, not every aspect of strat-
egy could be questioned. Strategic KM goals and business goals were directly
asked in the questionnaire. KM activities will be accounted for in the organization
part (chapter 6) and the systems part (chapter 7). Due to the fact that KM strategies
up to now have not been well defined neither in the literature nor in the empirical
studies, it seems best to try to elicit different KM strategies by looking at scenarios
of KMS implementations. This will require to consider a bundle of facts together,

272.See section 5.2.2.5 - “Strategic knowledge management activities” on page 125.
273.1.e., which relationships are complementary and which ones are rather conflicting.
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such as goals, tasks, roles and processes, culture, contents and systems, and to take
into account the results of the interviews and projects which will be done in part D.

One of the best known analysis of KM strategies suggests to distinguish
between a personalization and codification strategy (Hansen et al. 1999). These
two strategies were linked to the human-oriented and technology-oriented
approach of KM and will be used later?’*. To sum up, the following dimensions
will be directly measured in the empirical study:

Knowledge management goals. Respondents will be asked for their estimations
to what extent their KM initiative aims at the following list of goals and to what
extent these goals are actually achieved:

¢ transparency of knowledge,

e improve documentation of knowledge,

¢ change culture,

e improve communication and cooperation,

e turn implicit into explicit knowledge (externalization),
¢ improve education, training and networking of newly recruited employees,
¢ improve personnel development,

e improve retention of knowledge,

e improve access to existing knowledge,

e improve acquisition of external knowledge,

e improve distribution of knowledge,

¢ improve management of innovations,

¢ reduce costs,

o sell knowledge.

Business goals. This dimension assesses the contribution of the KM initiative to
the achievement of business goals. Respondents will be asked to estimate the over-
all support of business goals as well as the support of the following list of business
goals:

¢ reduce costs,

¢ improve productivity,

e improve speed of innovation,

e develop new business fields or topics,

e reduce business risks,

e improve employee satisfaction and motivation,

¢ improve growth of the organization,

e improve product quality,

e improve customer satisfaction and/or service quality,

274. See also chapter 9 - “Summary and Critical Reflection” on page 434.
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e improve scheduling, reduce throughput/running time, improve meeting of dead-
lines.

Level of the management of knowledge management goals. The level of man-
agement of KM goals will be assessed with the help of two questions asking for the
documentation of KM goals and for the methods applied to evaluate the achieve-
ment of KM goals.

Knowledge management strategies are implemented with the help of a com-
bined set of organizational and ICT instruments. These will be described in the fol-
lowing two chapters.
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6 Organization

As shown earlier, a KM strategy describing the strategic intent of a KM initiative
has to be implemented with the help of organizational instruments. This section is
devoted to the organizational design of a KM initiative. Figure B-22 proposes a
model of the tasks and flows in knowledge management. The model builds on the
concepts and theories depicted in section 4.1.1 - “From organizational learning to
knowledge management” on page 22. In particular concepts and approaches from
the following research fields were integrated within the model:

Organizational psychology and organizational sociology. These fields suggest
that the group (in its general sense of a collective of people) is the single most
important entity processing information in organizations (especially Hartwick et al.
1982, Wegner 1986). The idea of a transactive memory system (TMS, Wegner
1986) has found its way into the model in numerous respects. TMS are a brilliant
way to explain the effect of inter-subjective knowledge, its linking and embedding
on the information processing in a group as well as of each of the participating
individuals.

Life cycle of information production. Levitan's (1982) life cycle of information
production which was extended by Rehduser/Krcmar (1996) as well as Matsuda’s
(1992, 1993) process of organizational intelligence was used to embed the organi-
zational learning cycle in a bigger environment starting with the perception of
information in an organization's environment until the communication and dissem-
ination of new information resources.

Life cycle of knowledge tasks, functions or processes. A number of authors see
KM as a life cycle or a set of knowledge tasks, functions or processes. Goal of
knowledge management is to improve these knowledge tasks with the help of sys-
tematic interventions, instruments or measures>’~. However, most of these
approaches only list the knowledge tasks, but do not describe how they are related
to each other. This important aspect is covered in the model by the integration of
concepts of organizational learning.

Organizational learning theories. Organizational learning is at the core of the
model. Nonaka’s (1994, 20) spiral model was integrated into the organizational
learning cycle, which also reflects the organizational learning cycle found by
Miiller-Stewens/Pautzke (1991). The concepts used in Argyris/Schon's (1978) the-
ory are assigned to the two fields institutionalized knowledge (espoused theories)
and knowledge-in-use (theories-in-use). Research into organizational learning has
made clear that only a small portion of the organizational learning processes can be
formally organized (by some authors referred to as the “tip of the iceberg”)

275. See also sections 4.1.4 - “Definition” on page 52 and 6.3.1 - “Knowledge management
tasks” on page 207.
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whereas a great portion of organizational learning is a rather informal process for
which organizations can only create an environment conducive for this process.
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FIGURE B-22. Model of the tasks and flows in knowledge management

The organizational learning cycle consequently is not only used to classify and
relate the knowledge tasks proposed in the various KM approaches. It is also used
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to show that, as opposed to knowledge sources and knowledge products and ser-
vices (see Figure B-22), the organizational learning cycle cannot be systematically
organized. However, an increased understanding of these processes might help
organizations to create formal processes which help to speed up the “spinning of
the organizational learning wheel” meaning that individual knowledge is applied,
shared, institutionalized, reused and developed quicker and by a broader “knowl-
edge community” than before.

Knowledge management systems. Last but not least, the market for KMS was
studied in order to make sure that the model is complete with respect to the han-
dling of KMS supporting knowledge tasks and processe5276.

Due to the variety of the fields that were integrated, the resulting model pre-
sented in Figure B-22 is highly complex. As shown in section 4.1 - “Knowledge
management” on page 21, the research interests, objects and questions in the fields
and disciplines that form the roots of KM are quite diverse. Thus, the model should
be seen as a boundary object between the fields and disciplines guiding the discus-
sion of the theoretical and empirical investigation (see also part C). In the follow-
ing, the model will be described in detail, and is used as a guide for this chapter and
also provides anchors to the other chapters of part B.

Generally, the model starts on the strategic level with a KM strategy. This strat-
egy is in turn designed and implemented to create a supportive environment for the
knowledge tasks and flows on the operational level.

Strategic level. Starting point is the identification of knowledge gaps or knowl-
edge-related problems in an organization. A strategic KM initiative can also ana-
lyze the (core) competencies and strategic knowledge assets of an organization
before strategic knowledge (management) goals are defined and corresponding
knowledge (management) strategies are developed that aim at achieving these
goals or at developing, improving or applying (core) competencies277.

Design level. On the design level, interventions can be basically divided into four
distinct areas: design and implementation of (1) organizational and people-ori-
ented instruments®'S, (2) knowledge structure & topics279, (3) ICT resources3?
and (4) other interventions®S!. Generally, the design of a KM initiative can be sup-
ported by modeling methods and techniques?®?. The resulting models that describe
the four groups of instruments form the mediators between knowledge goals on the

276.See Maier/Klosa 1999¢ and chapter 7 - “Systems” on page 273; see also e.g., Ruggles
1997, 5ff and 771f, Borghoff/Pareschi 1998, especially 5ff.

277.See chapter 5 - “Strategy” on page 93.

278. See sections 6.1, 6.2 and 6.3.

279.See sections 7.2 - “Contents” on page 281 and 7.7 - “Semantic integration” on
page 374.

280. See section 7 - “Systems” on page 273.

281. See section 6.5.

282. See section 6.6.
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strategic level and knowledge tasks and flows on the operational level which are to
a large part informal in nature. Whereas the instruments might closely influence the
process of selecting, organizing and handling knowledge sources and especially
knowledge products and services, the core process—the organizational learning
cycle—as well as the underlying organizational culture®®® cannot be designed
directly. The instruments rather foster an environment conducive to a more effec-
tive organizational learning cycle.

Operational management level. On the operational management level, the effects
of the implementation of the four groups of instruments are constantly evaluated
based on the operative knowledge goals derived from the strategic knowledge
goals: (1) management of people and processes, (2) management of knowledge
structures and topics, (3) management of the ICT resources and related services as
well as (4) management of other interventions®%4.

Operational level. Knowledge-related flows in an organization begin and end in
the environment of the organization. New knowledge flows can be triggered from
outside the organization as well as from inside, especially when an organization
closely cooperates with its partners. Due to the manyfold collaboration and knowl-
edge exchange that crosses the organizational boundaries, direct participation of
non-members in the organizational learning cycle is the rule. Examples are virtual
enterprises, temporal support by consultants, strategic alliances, joint ventures,
share in R&D-intensive organizations, projects or other forms of collaboration or
cooperation with customers, suppliers and even competitors such as joint R&D,
distribution or marketing (Picot/Reichwald 1994, 559ff). These examples show
only the officially accredited forms of collaboration that cross organizational
boundaries. There are many more unofficial and informal networks of people that
span organizations and even industries and impact or even drive the organizational
learning cycle.

Thus, the model focuses on knowledge flows and collective learning processes
from the perspective of one organization, even though these flows and processes
clearly do not and should not stop at the organizational boundary (which in many
cases is not clearly identifiable anyhow).

The model uses three concepts in order to describe different stages of a “knowl-
edge life cycle” in an organization which is interwoven with the organizational
learning cycle. All three concepts together represent the organizational memory or
the organizational knowledge base. First, there are knowledge sources which repre-
sent selected external data and organization-internal data recorded within the orga-
nization. These knowledge sources are the “raw material for the organizational
learning cycle. Knowledge products and services in turn are disseminated to the
environment and communicated within the organization (knowledge push).

283. See section 6.4.
284. See chapter 8 - “Economics” on page 396.
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These three concepts are connected with one another via knowledge flows. The
organizational culture® plays a special role, because it acts as the basis for
knowledge tasks and flows within an organization. Thus, the whole set of knowl-
edge tasks and flows is on the one hand embedded in the organizational culture. On
the other hand, KM initiatives also change the organizational culture, hopefully
into a more open one where willingness to share knowledge and willingness to
reuse knowledge and to learn from others is increased.

In the following, the three main concepts on the operational level will be studied
before KM-oriented structural and process organization will be discussed in detail.
The numbers in Figure B-22 refer to the main knowledge processes within an orga-
nization.

Knowledge sources. The organizational knowledge processing starts with the
establishment of data in the organization, which is perceived by organizational
agents (human or computer agents) from outside the organization, called knowl-
edge acquisition (1) or from within the organization which is called knowledge
identification (2). Knowledge identification not only encompasses the organiza-
tion’s knowledge sources (e.g., documents, data bases and data warchouses,
reports, books, magazines, links to Web sites and on-line data bases) but also the
knowledge that is created within the organizational learning cycle. Two kinds of
knowledge sources can be distinguished: the knowledge elements themselves and
meta-knowledge, information about knowledge elements, which can be accessed,
if required, in the environment and provides context about the knowledge ele-
ments.

Organizational learning cycle. Via individual learning (3) the knowledge sources
become part of the organizational learning cycle in which knowledge creation
takes place. The knowledge created can be distinguished according to its state in
the cycle into individual knowledge which is accessible by the organization, shared
knowledge and institutionalized knowledge (Pautzke 1989, 79). The individual
knowledge is analyzed and its value is determined by the individual. It can be veri-
fied and linked to other individuals’ knowledge by communicating it. The knowl-
edge is shared (4) and inter-subjective knowledge is created. A special form of
inter-subjective knowledge processing takes place in networks and communities.
Communities are thought of as an instrument well suited for joint interpretation
and inter-personal valuation of individual knowledge (section 6.1.3).

A portion of the inter-subjective knowledge directly influences the individual’s
information processing and learning, especially valuation, analyzing and linking.
This effect can be described by the concept of the fransactive memory system
(TMS). A TMS denotes the collaboration of a number of individual memory sys-
tems and the communication between these in so-called transactive processes
(Wegner 1986, 191ff, also Maier/Kunz 1997, 111f). The TMS is built up gradually

285. See section 6.4.
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by the members of a group or team and influences the individuals’ information pro-
cessing not only within the group, but also outside.

To be fully accessible and independent of individuals, knowledge has to be
institutionalized (5). The institutionalized knowledge which Argyris and Schon
also called “espoused theories” represents proclaimed, officially accredited or
agreed ways of reacting to certain situations as opposed to knowledge in use (6)
which denotes the rules and hypotheses which are actually applied (“theories-in-
use”, Argyris/Schon 1978, 11). The knowledge in use may or may not be compati-
ble with institutionalized knowledge. Furthermore, the individual using this knowl-
edge may or may not be aware of the incompatibility of the two (Argyris/Schon
1978, 11). The results of actions finally give feed-back (7). New individual knowl-
edge is created.

Knowledge products and services. The knowledge created, shared, institutional-
ized and applied within the organizational learning cycle can be refined and
repackaged (8) and thus used to create knowledge products and services. On the
one hand, these products and services can be communicated, sold, e.g., in the form
of licensing and consulting, and disseminated to the environment (9). On the other
hand, knowledge products can be communicated internally as some kind of “offi-
cial statements”, a form of knowledge push and knowledge services can be offered
to the organization’s knowledge workers (10). Especially in large organizations,
knowledge might be distilled, packaged and then communicated to all project
teams or work groups that are engaged in similar areas. For example the profes-
sional services company Ernst & Young calls this form of knowledge products
power packs (Ezingeard et al. 2000).

The organizational design consists of structural organization (section 6.1),
instruments for systematic interventions into the way an organization handles
knowledge (section 6.2) and process organization (section 6.3). Instruments of the
structural organization comprise the establishment of a separate organizational
unit responsible for knowledge management (section 6.1.1), of KM-specific roles
and responsibilities (section 6.1.2) as well as the design of collective structures,
e.g., groups, teams and communities (section 6.1.3). KM instruments are defined
(section 6.2.1) and classified into product-oriented (section 6.2.2) and process-ori-
ented instruments (section 6.2.3). Process organization consists of the definition
and implementation of KM tasks (section 6.3.1) and KM processes (section 6.3.2).

6.1 Structural organization

Generally, traditional design alternatives of the organizational structure, such as
the hierarchyzgé, have long been criticized for their rigidity (bureaucracy) and for

286. The hierarchy is also called the line organization, structuring the organization according
to e.g., functions, regions, products or customers, with its extension to include line and
staff positions, see Kieser/Kubicek 1992, 671f.
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requiring the design of extensive communication and coordination processes in
order to guarantee the free flow of information and knowledge between organiza-
tional units, especially in a dynamic, unstable competitive environment”®’. Multi-
dimensional organizational structures were proposed as a solution to this problem.
This form of the organizational design is also called the matrix organization and
structures the organization with respect to two or more dimensions at the same
time. Examples are functions and projects or functions and regionszgg. Recently,
there have been numerous approaches for alternatives to the traditional organiza-
tional design that pay attention to the management of knowledge. Examples are”%”:
Infinitely flat organization. Ideally, an infinite number of equally ranking organi-
zational units is grouped around a center which coordinates the activities, serves as
a knowledge source, develops specific competencies and transfers best practices.
Examples are franchising companies.

Inverted organization. The inverted organization turns the traditional organiza-
tional pyramid upside down. Core competencies as well as knowledge about cus-
tomers resides in the leaves of the tree, not at the center of the organization (man-
agement). Knowledge is exchanged primarily informally, horizontally between the
experts who are in contact with customers as well as formally, vertically with the
“lower levels of the hierarchy”, i.e., with management in order to develop an orga-
nizational knowledge base. Management primarily provides a logistic and adminis-
trative infrastructure for the experts. Examples are hospitals or professional ser-
vices companies.

Hypertext organizationzgo. In this perspective, the well-known metaphor of a
hypertext document?®! is used to denote the synthesis of the traditional hierarchical
organizational structure with non-hierarchical, self-organizing structures in order
to combine efficiency and stability of the hierarchy with dynamism and flexibility
of cross-functional task forces. The design of these two systems of activities should
enable the organization to shift efficiently and effectively between these two forms
of knowledge creation. While the hierarchical organization primarily performs
combination and internalization of knowledge, the self-organizing teams perform

287.For a brief summary see e.g., Frese 1992, 1681, also Rehduser/Krcmar 1996, 26.

288. There is a lot of literature on the matrix organization. The approach was developed in
the 70s and was a popular approach receiving a lot of attention in the organization sci-
ence literature in the 80s and early 90s, see e.g., Galbraith 1971, Reber/Strehl 1988,
Scholz 1992, Schreyogg 1999, 176ff.

289.See e.g., Quinn 1992, 113ff, Nonaka 1994, 32f, Rehduser/Krcmar 1996, 26ff, North
1998, 791f, Schreyogg 1999, 194ff and 254f.

290. The idea of the hypertext organization was developed by Nonaka, Konno, Tokuoka, and
Kawamura and presented in the journal Diamond Harvard Business in 1992 in Japanese
(Nonaka 1994, 32ff).

291. A hypertext document is a text document that contains hyperlinks. Hyperlinks are con-
nectors to other documents with the help of cross-references to their URL that can be
activated by a mouse-click (Horn 1999, 380, also Mertens et al. 1997, 191f).
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socialization and externalization (Nonaka 1994, 33). The hypertext organization
consists of three layers: the knowledge-base layer (organizational culture, proce-
dures, documents, data bases), the business system layer (performs routine opera-
tion by traditional hierarchy) and the project-system layer (multiple self-organizing
project teams form a hyper network across business systems). Examples can be
found in the Japanese industry.

Starburst organization. These organizations permanently “generate” new busi-
ness units or found new companies which in turn follow the same model. Important
and complex competencies are in both, the core as well as the spin-offs. The spin-
offs operate quite independently whereas the core plays the role of a knowledge
holding. Examples are film studios or software companies which develop different
markets and niches on the basis of a common set of software applications or tech-
nologies.

Spider’s web organization. The spider’s web is a metaphor for an ideal network
of highly specialized organizational units, e.g., competence centers, regional units,
projects or experts between which primarily informal communication and coopera-
tion take place. Ideally, there is no center and knowledge is exclusively exchanged
between the various knots. In specific situations (e.g., a new order, a project),
knowledge is mobilized and thus typically the knots cooperate temporarily. Exam-
ples are financial services networks (e.g., MLP AG).

All of these organizational forms aim at accelerating organizational learning and
thus the development, combination and use of organizational competencies. Once
again ICT plays the role of an enabler, a catalyst for these new, highly decentral-
ized organizational forms (North 1998, 79). In the following, the discussion is lim-
ited to the implementation of a separate organizational unit responsible for (certain
tasks) of knowledge management, to specific roles and their responsibilities with
respect to KM and to concepts of work groups, teams and particularly communities
as specific forms of knowledge networks that play an important role in KM.

6.1.1 Separate knowledge management unit

One alternative to formally implement KM in an organization is to establish a sep-
arate organizational unit responsible for KM. The management of knowledge, the
coordination of knowledge-related tasks and instruments as well as the administra-
tion, maintenance and updating of a knowledge-related organizational and techno-
logical infrastructure can be considered permanent tasks. Thus, many organizations
establish a position, a group or even a department coordinating corporate KM initi-
atives. Examples are the CKM — Corporate Knowledge Management office at Sie-
mens that coordinates the over 130 KM projects worked on by over 350 KM spe-
cialists throughout Siemens (Klementz 2000, 2), the CBK — Center for Business
Knowledge at Ernst & Young (Ezingeard et al. 2000), the sSTM — sd&m Technol-
ogy Management at the software house sd&m (Trittmann/Brdssler 2000) or the
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KTD — Knowledge Transfer Department at Buckman Laboratories (Pan/Scar-
brough 1998, 59).

In many cases, the KM unit will be an extension of an already existing organiza-
tional unit, such as document management or technology management. One of the
concepts preceding a formal KM unit best represented in the literature is the com-
petence center or think tank (Probst et al. 1998, 204, 2071f, 358, Roehl 2000, 180f).
These are units that systematically bundle capabilities (experts, networks, docu-
ments etc.) within a targeted domain. A think tank identifies, develops, refines and
develops experiences (lessons learned, best practices) for a certain topic, regularly
a cross-functional and cross-disciplinary topic, e.g., “Eastern Europe” or “Energy”
at the professional services company McKinsey (Probst et al. 1998, 208).

Apart from the permanent institutionalization of KM in a separate organiza-
tional unit, many organizations start a KM initiative with the help of a project. KM
projects are concerned with e.g., the assessment of potentials of KM for an organi-
zation, the development of a KM vision, mission and goals, the design and imple-
mentation of an organizational and especially technological KM infrastructure, the
promotion of KM-specific instruments, the definition of decentral KM roles etc.

Another form of organizational design for KM that requires even less of a per-
manent commitment to this approach is the establishment of a KM committee or a
KM communityzgz. In this case, a group of employees, regularly from different
organizational units, e.g., from strategic development, various functional depart-
ments and the department of IT/organization, together develop a KM vision and
promote the effort.

In many organizations, the structural organization of KM has developed in cer-
tain stages. KM had started out as a group of interested employees that informally
defined a KM initiative which later was turned into one or more KM project(s). In
many organizations, especially in large organizations, either one KM project was
later switched into a permanent organizational unit or one unit was established to
coordinate all the KM projects and activities throughout the organization.

The structural organization of the KM function will be studied with the help of
the following list of design alternatives ordered from a formal, lasting approach to
an informal, temporary approach:

e separate organizational unit: as a functional or service unit,
e project,
e 1o separate organizational unit: as a community or a committee.

It is expected that those organizations that institutionalize a separate organiza-
tional unit staff it with more employees and also invest more in KM?%3 than those
organizations that set up a KM project or have an entirely decentralized, informal
approach with no separate organizational unit. Therefore, the following hypothesis
will be tested:

292. See also section 6.1.3.3 - “Communities” on page 180.
293. Investment is measured in terms of non-salary expenses; see also section 8.1 -
“Expenses and funding” on page 397.
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Hypothesis 8§: The more formal the organizational design of a knowledge man-
agement initiative, the higher are the expenses for knowledge
management

The reasoning behind this hypothesis is that organizations that already had
established a functional unit responsible for certain KM-related tasks such as infor-
mation brokering preceding the KM unit, have already assigned employees to a
unit and a defined budget and, therefore do not have to assign new ones. Moreover,
the installation of a separate organizational unit for KM shows that this organiza-
tion regards KM as a permanent task rather than a temporary one as in a project.
Additionally, employees assuming KM roles in organizations with a decentral
approach might not work exclusively for KM, so that some of them might not be
counted as KM staff at all.

6.1.2 Knowledge management roles

The term knowledge always implies a relation to its application, a pragmatic con-
notation>”%. Consequently, KM cannot be centralized in an organization e.g., in
analogy to the management of capital. The role of a centralized unit is only a coor-
dinating and administrating one. Generally, the most important KM-related instru-
ments have to be applied as close to where the knowledge is needed as possible,
which is directly in the functional departments or projects. Thus, many organiza-
tions, especially the professional services companies, have established KM-related
roles which are distributed throughout the organization. Figure B-23 gives an over-
view of KM roles which have been either suggested in the literature?”> or men-
tioned in the interviews as part of the empirical study (see part C).

In the top area of the figure the CKO (Chief Knowledge Officer, knowledge
manager) is responsible for knowledge management leadership. He or she might
share responsibility with knowledge partners and/or stakeholders from the business
units which knowledge management serves. In the upper middle part of the figure
there are specific KM roles that can be assigned in order to guarantee the efficient
and effective performing of important KM tasks and processes. The KM diamond
in the center of the figure denotes those four KM roles that act as a kind of
exchange platform for knowledge in an organization, a knowledge hub. The left
hand side of the knowledge diamond reflects the human-oriented, personalization
perspective of KM whereas the right hand side reflects the technology-oriented,
codification perspective.

The basis of the model is formed by the knowledge workers which participate in
the KM initiative. From an IT point of view, these are called participants rather
than users in order to stress their active role with respect to the ICT systems in
place. Knowledge workers are more or less enthusiastic about knowledge manage-
ment putting them somewhere on the dimension between the two poles knowledge

294. See also section 4.2 - “Knowledge” on page 60.
295. Examples can be found in Baubin/Wirtz 1996, Probst et al. 1998, Earl/Scott 1999, Bach
1999, 67.
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sponsor and knowledge skeptic. Knowledge workers are grouped in work groups,
teams and communities which have been identified as the most important unit of
analysis and intervention in KM initiatives. That is why the collectives form the
basis of the KM roles on which the whole KM initiative is founded.

KM leadership knowledge partner/ Chief Knowledge Officer/

stakeholder knowledge manager

KM roles coach+»

e

individuals knowledge kn.o.wledge worker/ ”mﬂwwwlgnow|e§ge
sponsor participant/member of: skeptic
collectives network & team work group
community

FIGURE B-23. Model of knowledge management roles and collectives

The KM roles depicted in Figure B-23 and the collectives are discussed in detail
in the following.

6.1.2.1  Knowledge manager (CKO)

The highest ranked role in knowledge management is called the chief knowledge
officer (CKO)**®, a term coined in analogy to other executive positions, such as the
chief information officer (CIO). Other terms used to describe a similar role to the
one held by a CKO are knowledge manager (McKeen/Staples 2003), knowledge
strategist (Ruggles 1998, 86), director intellectual capital (e.g., Skandia), director
knowledge transfer (e.g., Buckman Laboratories), knowledge asset manager or
intellectual asset manager (e.g., Dow Chemical, Davenport/Prusak 1998, 224).

296. See e.g., Davenport/Prusak 1998, Guns 1998, Earl/Scott 1999, Bontis 2001.
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The term CKO has been in use to denote the head of knowledge management for
quite a while, even though in the beginning it was more connected to Al and expert
systems and its relation to executives (Hertz 1988, 45ff). Today, in many organiza-
tions, the terms “CKO” and “knowledge manager” refer to the same position.
However, especially in multinational professional services companies there are
also examples where one CKO supervises several knowledge managers which are
responsible for KM, e.g., in one particular business unit (e.g., Ezingeard et al.
2000, 811).
According to the interviews and the KM cases reported in the literature, the pri-
mary responsibilities of a Chief Knowledge Officer (CKO) are®’:
¢ to build a knowledge culture, to raise awareness, to get commitment of business
leaders and to motivate employees to share knowledge,

e to design a KM strategy aligned to the business strategy of the organization and
to set the appropriate scope for knowledge initiatives,

¢ to launch knowledge-based products and services,

e to design, implement and oversee schemes and processes for knowledge codifi-
cation and transfer,

e to lead a separate organizational unit which is designed to e.g., broker knowl-
edge or to research and develop new knowledge,

¢ to establish new knowledge-related roles,
e to get a knowledge (best practice, experiences, skills) data base up and running,

e to oversee the concept, design, implementation and management of ICT sup-
porting knowledge management, e.g., Intranet, knowledge repositories, data
warehouses, Groupware etc.,

e to globalize knowledge management and thus coordinate several existing KM
initiatives,

e to measure the value of intangible assets.

As an individual member of the organization, a CKO has to represent many of
the positive connotations that KM approaches have. The CKO acts as a symbol and
promoter for extensive knowledge sharing, a trustful organizational culture, the use
of new methods in training and education for employees, teams, and communities,
the application of KM-related ICT systems and last but not least the integration of
KM-related measures into corporate accounting and leadership systems (see Bontis
2001, 31f%).

In practice, the CKO is often a highly educated, experienced organizational per-
former, previously mostly in managing line jobs, who has been with the current
organization for quite some time and is attracted to the position because of its new-
ness, the challenge, receiving intrinsic rewards and an understanding that knowl-
edge management can make a visible change within the organization (McKeen/

297.See also Apostolou/Mentzas 1998, 13, Guns 1998, 316ff, Ezingeard et al. 2000, 811,
Bontis 2001, 31ff, McKeen/Staples 2003, 32ff
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Staples 2003, 38). The CKO role is somewhat unique in the executive board of an
organization because the CKO directly reports to the CEO, but does not have bud-
get, staff and entitlements that match his or her peers on the board, with no clear-
cut description of the job, setting out to make a fundamental change to the organi-
zational routines and culture with somewhat blurry mission, goals and evaluation

criteria??®.

6.1.2.2  Subject matter specialist

A subject matter specialist, subject matter expert, knowledge integrator or knowl-

edge editor or person responsible for a field of competence is an important role in

knowledge management that is responsible for a multitude of tasks. Subject matter
specialists have expertise in one particular area and serve as??:

o gatekeeper of information and knowledge: In this function, they formally
approve contributions made by participants before they are entered into an orga-
nization’s knowledge base.

o quality assurer: Subject matter specialists review documents, provide additional
links, improve the document’s quality in terms of readability, understandability,
use of a common language etc.

e expert in one or more topics: In this function, a subject matter specialist might
answer questions concerning his or her topic(s) if they remain unanswered
within a certain amount of time.

e linking pin to agencies and research institutions: A subject matter specialist
might be responsible for keeping track of new developments in his or her
topic(s), periodically provide reports about the newest developments, etc.

6.1.2.3  Knowledge administrator

Knowledge administrators (e.g., Apostolou/Mentzas 1998, 13) are also called
knowledge engineers or knowledge editors. As opposed to subject matter special-
ists who are responsible for one specific domain or topic, knowledge administra-
tors are responsible to help authors capture, store and maintain knowledge indepen-
dent of the domain in which they are working. If subject matter specialists are
experts in the semantics and the contents, knowledge administrators are experts in
the way knowledge elements have to be documented, linked, structured and orga-
nized. They help participants externalize and document their knowledge.

298. These findings are based on an empirical study in which 41 knowledge managers were
questioned mostly from the US and Canada (92%) representing a variety of sectors and
industries. The majority of respondents were from organizations operating in the ser-
vices sector (55%) or in both, the services and physical goods sectors (34%). With
respect to industries, most respondents’ organizations belonged to professional services
(22%), financial services (19%), high technology/computers/telecommunications
(19%), government (16%) and manufacturing (14%). About half of the organizations
had more than 10,000 employees (48%), 21% had between 1,000 and 10,000 and 31%
had up to 1,000 employees (McKeen/Staples 2003, 26f, 38).

299.See e.g., APQC 1996, 60f, Baubin/Wirtz 1996, 143, Probst et al. 1998, 362, Ruggles
1998, 86.
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6.1.2.4  Knowledge base administrator

In analogy to data base administrators>®, knowledge base administrators are
responsible for the development and maintenance of the technological infrastruc-
ture of KM, the knowledge management systems. At Accenture, there are three dif-
ferent roles responsible for the administration of their KMS Knowledge Xchange:
knowledge base sponsors, knowledge base integrators and knowledge base devel-
opers (Baubin/Wirtz 1996, 143). The knowledge base sponsor develops policies,
standards and procedures for the KMS and develops the KMS architecture. The
knowledge base integrator provides overall coordination of structure and content
for one knowledge base and ensures that security and ownership specifications are
implemented. The knowledge base developer finally develops, supports and main-
tains the technical implementations of the knowledge base, ensures that it conforms
with general IT standards (set forth by the CIO), executes and administers the secu-
rity and ownership specifications and implements modifications to a knowledge
base structure.

6.1.2.5  Knowledge broker

A knowledge broker is a person helping participants to locate the knowledge or
experts needed (Ruggles 1998, 86). Knowledge brokers are also called knowledge
connectors, knowledge navigators, knowledge translators and knowledge stewards
(e.g., Skyrme/Amidon 1997, 33) or, in a more focused setting, best practice shar-
ing facilitators (Klementz 2000, 2). Ernst & Young distinguishes between the fol-
lowing three levels of orders their knowledge brokers can get:

e navigate: to support people in navigating the organization-wide KMS,

e research: to collect documents and locate experts to a given topic by accessing
the KMS,

e analyze: to create a formal report on a topic which includes valuing, summariz-
ing and relating documents and experts found in the KMS.

The role of knowledge brokers might involve participation in several communi-
ties in order to broker knowledge from one community to another (Brown/Duguid
1998, 103). They argue that knowledge brokers work best in the context of over-
lapping communities. They call persons that “broker” knowledge between mutu-
ally exclusive communities “translators” (Brown/Duguid 1998, 103). A translator
can frame the knowledge and interests of one community in terms of a different
community’s practice. In this respect, the knowledge broker also takes on the role
of a boundary spanner301. Thus, knowledge broker is a key role in organizational
knowledge management (see Delphi 1997, 22).

6.1.2.6  Boundary spanner

A boundary spanner has to network fields of competencies and broker contacts
between experts in different fields needed to realize new business ideas (Probst et

300. See Maier et al. 2001 for a recent study on data management tasks.
301. See section 6.1.2.6 - “Boundary spanner” on page 166 below.
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al. 1998, 363) or between communities (Schoen 2000, 118). This might involve
e.g., the organization of theme-centered workshops the primary goal of which is
networking experts from different fields of competencies, the identification, refine-
ment and distribution of boundary objects between communities, expert networks
and knowledge repositories. They are responsible for the development of an inter-
functional and inter-disciplinary network of relationships and thus are contact per-
sons for the brokering of contacts (Probst et al. 1998, 363) both, within and outside
the organization.

6.1.2.7  Knowledge sponsor

Knowledge sponsors and knowledge champions are people who are excited about
the idea of knowledge management, commit themselves to this effort and want to
help to make the effort a success without taking on a formal role or responsibility
as KM staff.

A knowledge sponsor is a senior executive of the organization implementing
knowledge management who identifies with the KM concepts, publicly shows
enthusiasm about the project and is likely to invest in or support knowledge man-
agement projects (Earl/Scott 1999, 31, Schoen 2000, 119). The knowledge sponsor
secures the budget for KM initiatives, networks with other knowledge sponsors and
might even encourage employees to take on formal KM roles, e.g., subject matter
specialists or knowledge integrators (Baubin/Wirtz 1996, 143). In the same cate-
gory fall so-called network chairs, senior managers who facilitate the KM process
(Ezingeard et al. 2000, 811). The term network chair points to the support that is
expected from the sponsor which is to help knowledge workers to network.

6.1.2.8  Community or network manager

There are a number of roles that have been suggested with respect to (virtual) com-
munities or networks of experts in organizations302. Examples are (Por 1997, 2,
Wenger 2000, 220, Henschel 2001, 59f, Kim 2001, 177):

e greeter: welcomes new members and introduces them to the community,

e host/facilitator: encourages and moderates discussions,
e editor/cybrarian: is responsible for topics and contents,
e cop: enforces the community rules,

e teacher: educates the members of the community,

e recognized expert: also called thought leader upholds and dispenses the commu-
nity’s knowledge,

e event-coordinator: plans and organizes events,
e supporter: answers questions about the system(s),

e boundary spanner: connects the community to other communities and acts as
broker and translator,

302. For a definition and discussion of the concept of communities see 6.1.3.3 - “Communi-
ties” on page 180.
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e keeper of organizational ties: maintains links with other organizational units, in
particular the official hierarchy,

e care-taker: cultivates social relationships,

e system administrator: is responsible for hardware, software and security of the
community server,

e account administrator: administrates accounts, privileges and authentication of
the members of the community,

e architect: starts social relationships, develops social networks and optimizes the
community structure considering the feedback.

Although these roles might be assigned to a number of members, it is likely that
a small core group of approximately two to six members who initiated the commu-
nity take on all of these roles so that each of the members of the core group is
responsible for a number of roles. There are also several roles responsible for the
management of the community which are distinguished in analogy to the roles
defined for the management of business processes (Neumann et al. 2000, 2751f,
Schoen 2000, 117ff):

Community/network owner. A community owner is a senior manager or even a
member of the board of directors who is responsible for the communities. As com-
munities per definition are not (directly) goal-oriented collectives of people, the
role of the community owner is to sponsor the community, provide budgets and
support for time, travel and technologies (e.g., storage capacity for community
homespaces) and promote the community topic (also Raab et al. 2000, 244).

Community/network manager. This is regularly a role that is attributed to the
originator of a community, sometimes split to a small group of people who initiated
the community. This person or this core group is responsible for the functioning of
the community, has the “last word” in the set up of policies and norms, e.g., about
participation in the community, its organization, about themes and topics, the dis-
cussion style etc. Sometimes the community manager is supported by one or more
community assistant(s) who e.g., answer questions about the community, its topics
or the ICT used to support the community. A community manager coordinates the
activities in a community, however, he or she is not responsible for all types of
leadership that are necessary in a community, such as networking, facilitation, doc-
umentation, retention of expertise, learning, inquiry, management of boundaries or
organizational ties303,

Community/network moderator. A moderator supports discussions in communi-
ties, e.g., provides summaries about threads of discussions, links and organizes
contributions or encourages contributions from experts outside the community.
Often, community moderators are responsible for many communities so that they

303. See Wenger 2000, 220; see also the community roles distinguished above.
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can cross-post contributions from one community to another one that might stimu-
late discussions elsewhere.

Within the group of the members of the community or network, experts, active
or key members on the one hand and (passive) members on the other hand can be
distinguished (Schoen 2000, 118). The key members are the organization’s experts
in the community’s topic and thus are responsible for answering the questions
which are posed by the members of the community (Raab et al. 2000, 245). This
distinction, however, introduces a quasi-hierarchy in the community which can be
counter-productive to the free flow of ideas.

The formal definition of roles with respect to communities changes the informal
nature of these collectives of people and sometimes turns communities into official
networks of experts. These might even get tasks assigned which temporally
changes them into a team. However, members of a team might stick together after
the team assignment was finished as a community showing once again that the
boundaries between teams and communities are vague.

6.1.2.9  Mentor

Mentors are persons responsible for the development of new talent and for instill-
ing their own tacit knowledge in new employees through a kind of “informal
apprenticeship” (Leonard/Sensiper 1998, 127). Mentoring is based on the Greek
mythology (Kram 1988, 2) and can be defined as a deliberate pairing of a more
skilled or experienced person with a lesser skilled or experienced one, with the
agreed-upon goal of having the lesser skilled person grow and develop specific
competencies (Murray/Owen 1991, xiv). Generally, relationships between younger
and older adults that contribute to career development are also called sponsor,
patron or godfather relationships (Kram 1988, 3). Mentoring can be an interesting
addition to other human resource development programs and are valuable for both,
the mentor and the mentee (Antal 1993, 453).

In Japan, this kind of relationship has got a long tradition as the sempai-kohai
principle (e.g., Probst et al. 1998, 299). Every newly recruited employee in Japa-
nese organizations, the younger so-called kohai, is assigned to a mentor, an older,
teaching sempai. Many Western organizations (and also universities!) have taken
over this principle that is used to reduce the time needed for the young recruited to
take over all the tricks and know-how from the older employees (for case studies
see e.g., Antal 1993). Mentoring functions can be divided into career functions,
such as sponsorship, exposure, visibility, coaching, protection and challenging
assignments, as well as psychosocial functions, such as role modeling, acceptance-
and-confirmation, counseling and friendship, which enhance sense of competence,
identity and effectiveness in a professional role (Kram 1988, 22fY).

Mentoring also faces major obstacles, e.g., due to an organizational culture that
is not supportive, work design or incentive and reward systems (Kram 1988,
160ff). The complexity of cross-gender and/or cross-cultural mentoring relation-
ships requires special attention (Kram 1988, 105ff, Murrell et al. 1999). Interna-
tional mentoring might play an active role in developing cross-cultural competen-
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cies in international networks, e.g., in multi-national organizations (Antal 1993,
453f1F).

6.1.2.10 Coach

A different form of a paired relationship is coaching. The coach, an internal or
external consultant specially trained in psychology, interacts with a member of the
organization in order to improve the performance or motivation of the latter (Stae-
hle 1991, 874f). Coaching is a form of consulting in between psychotherapy (thera-
peutic interventions) and training and often extends beyond work-related aspects to
a more holistic “consulting for living” (e.g., Roehl 2000, 202f), but nevertheless
can be a useful instrument to remove or at least make visible knowledge barriers
that can be attributed to (negative relationships between) individual employees.

6.1.2.11 Knowledge skeptic

A knowledge skeptic is a person hostile to knowledge management in general and/
or the implementation of a knowledge management effort in particular. As many
knowledge management efforts need a “critical mass” of participants who buy in
the idea and on the other hand knowledge skeptics might jeopardize the success of
the efforts, it is important to identify doubters in order to convince them so that
they participate in or at least do not oppose the effort.

6.1.2.12 Coordinator for knowledge management

Many organizations might employ their formal organizational structure and assign

responsibility to their—line and project—managers or one particular employee

within each organizational unit in order to roll out KM initiatives. Thus, a coordi-

nator for knowledge management is assigned responsibility to coordinate the

implementation of KM within one particular organizational unit. Typical responsi-

bilities are:

¢ to ensure that knowledge processes are carried out within their area of responsi-
bility and

e to oversee that the knowledge created within their unit is harnessed and spread
across organizational units.

Typical organizational units that might be assigned responsibility for KM are a
business or service process, a functional unit or a project. For example, Ernst &
Young appoints one professional per larger assignment (= contract between Ernst
& Young and a customer) as the assignment knowledge manager who is responsi-
ble for the knowledge process and the capturing of knowledge generated in the
assignment (Ezingeard et al. 2000, 811).

6.1.2.13 Knowledge worker and participant

As mentioned before’%4, knowledge work requires that knowledge is continuously
revised, considered permanently improvable, not as truth, but as a resource (Willke

304. See chapter 1 - “Motivation” on page 1.
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1998, 21). As opposed to traditional professional work, the expertise required for
knowledge work is not basically acquired during one single and long-lasting learn-
ing period, but has to be constantly revised, extended, reflected and adapted.
Knowledge workers require a distinctly different management style than more tra-
ditional professions: little direction and supervision, instead more protection and
support by “covert leadership” (Mintzberg 1999). Knowledge workers are the pri-
mary target group for a KM initiative.

Generally, participants are all persons that are affected by KM initiatives. Par-
ticipants are distinguished from wusers with respect to the application of KMS
because of their active involvement into the functioning of KMS. Thus, partici-
pants actively play roles such as knowledge creators, developers, integrators, pro-
viders or authors, as active members of work groups, teams or communities, con-
tributors in newsgroups, commentators, refiners and evaluators of organization-
internal and -external knowledge elements, knowledge brokers and distributors etc.

Knowledge workers as well as participants can be classified according to their
level of expertise. Many authors in the realm of knowledge management differenti-
ate between knowledge providers and knowledge seekers or knowers and not know-
ers39. As most of them do not refer to a theoretical basis, it remains unclear
according to what criteria a participant could be selected as “knowing” versus “not
knowing”. It is also unclear to what extent the classification of “knowing” is topic-
and context-dependent, especially concerning the granularity of such classifica-
tions. Moreover, a mere two-fold distinction seems to be too crude to guide KM
activities.

Thus, in the following five levels of expertise are distinguished which are based
on a model on the development of expertise well-received in the literature (Drey-
fus/Dreyfus 1986, 16ff). The model describes the development of expertise as
applied to unstructured situations for which there is no set of facts and factors
which fully determine the problem, the possible actions and the goal of the activity
(e.g., patient care, business forecasts, social interactions). It stresses the importance
of implicit knowledge for expert problem solving. The central hypothesis is that in
the step-wise course of becoming an expert thinking is reorganized qualitatively
which means that expert knowledge is organized differently from explicit knowl-
edge about facts and rules. Thus, teaching means to subsequently lead the learning
person from an analytic via a planning to an intuitive way of problem solving. A
central concept is “power of judgement” as a holistic way of pattern recognition
which is highly adapted to contexts. Thus, the qualitative adaptation of the person’s
organization of knowledge means a replacement of knowledge about facts and
rules with a (large) number of practical cases which are used as patterns to intu-
itively judge the adequate actions required in a specific situation. The five steps are
briefly described in the following (Dreyfus/Dreyfus 1986, 19ff):

305. See e.g., Glazer 1999, 1771t for a model to measure the knowing subject, the knower.
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1. Novice:

When novices observe an expert they are overwhelmed by the complexity of a
situation so that they are not able to imitate an expert. In the first stage of learn-
ing, novices are provided with non-situational or context-free attributes and
rules. These do not reflect the total situation, they ignore the total context and
they do not require the novice to understand the total structure of the situation.
The novice analyzes a situation by spotting single attributes and selects actions
according to the rules remembered. The attributes are not implicitly integrated,
but explicitly focused and summed up.

2. Advanced beginner:

The advanced beginner has extensive practical experience in the domain. Thus,
he or she can use more context-free attributes in his or her judgement of the situ-
ation and uses more complex rules to determine actions. The most important dif-
ference to the novice’s problem solving is the use of so-called aspects. These are
situational or context-specific attributes that the advanced beginner has encoun-
tered in a greater number of “similar” practical cases. The selection of actions is
now not only based on context-free rules, but also on context-specific guide-
lines. However, the problem solving can still be characterized as not integrated
as there is no conscious examination of configurations of attributes. The single
attributes and aspects are considered as being of equal value and the advanced
beginner should take into account as many attributes and aspects as possible.
The number of attributes and aspects increase to a point where the learner is
confronted with an overwhelming number of elements to be considered.

3. Competent:

Central skill differentiating competent from the two levels before is the potential
to analyze a situation with the help of a perspective. The person is able to plan
consciously and thoughtfully. Goals and plans increase the complexity of the
analysis, but reduce the complexity of the situation because not all attributes and
aspects have to be considered anymore. Conscious, analytical problem solving
is maximized on this level of expertise. Actions are selected with the help of a
perspective which the actor decides on. As a consequence of the subjective
selection of a plan, he or she will feel responsible for his or her actions (emo-
tional involvement). This is different from the two levels before as actions were
taken by strictly applying rules and guidelines and unwanted results could be
attributed to inadequate rules or guidelines. Learning is supported by the analy-
sis of situational case studies which require the selection of a perspective and the
decisions derived by the application of the corresponding rules and guidelines.
4. Skillful master:

The central new skill in this stage is the ability to perceive situations as a whole
as opposed to observing single attributes and aspects of a situation. This means
holistic recognition of similarities of current situations with situations the master
encountered before. The master has a “mental library” of #ypical situations per-
ceived using a specific perspective. New situations are perceived from a specific
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perspective without consciously selecting it. Relative importance of attributes
and aspects in the problem domain is not analyzed consciously anymore. The
situation rather presents itself accentuated to the master, he or she intuitively
expects which situations could follow the current situation. Actions are still
selected consciously on the basis of maxims. These maxims are heuristic princi-
ples that relate a certain action to a configuration of attributes and aspects. The
master consciously selects those actions with a proven record of success in the
type of situation. Summing up, the master perceives the problem character of a
situation and the general direction in which he or she has to act without con-
scious efforts. The detailed planning of actions is still a conscious effort.

. Expert:

At this stage, every specific situation that the expert encounters will automati-
cally trigger the intuitively appropriate action(s). Experts not only store per-
spective-based types of situations but associations of types of situations with
corresponding actions. Situations are grouped in a way so that they require the
same decisions and actions. They are stored in such a number that they cannot
be verbally described. Thus, the expert does not process atomic facts logically,
but perceives holistic similarities between the current situation and situations
encountered before without having to take into account isolated single elements.
Strategic planning does not occur anymore at stage 5. The expert can handle sit-
uation after situation without strategic planning in a way that can be described as
“goal-oriented without conscious goal-setting”. The experts’ knowledge is best
analyzed with the help of story-telling. The expert should report critical situa-
tions holistically together with the context in which they occurred, the subjec-
tive assessments of the situations and the actions taken.

Table B-8 shows the five levels of the model with those elements of problem-

solving highlighted which determine the central shifts between the stages.

TABLE B-8.  Model of the acquisition of expertise®

skill level components perspective decision commitment
1. novice context-free none analytical detached
2. advanced context-free none analytical detached
beginner and situational
3. competent context-free chosen analytical detached understanding
and situational and deciding; involved in
outcome.
4. proficient/ context-free experienced analytical involved understanding;
skillful master and situational detached deciding
5. expert context-free experienced intuitive  involved

and situational

a. According to Dreyfus/Dreyfus (1986, 50)
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Experts differ from novices substantially with respect to problem-solving (Miet-
zel 2001, 2771f). Experts not only have more profound area-specific knowledge but
also apply so-called schemes to analyze situations which allow them to consider
more information about a problem quicker than novices. Experts are also quicker in
deciding between relevant and irrelevant information than novices due to the auto-
mation of a large number of cognitive processes. This automation might also be
disadvantageous, though, if experts experience difficulties to adapt to new problem
settings or to accept new and revolutionary ideas or ways of problem solving.
Experts spend more time to analyze the situation in difficult problem settings, are
different from novices in their selection of problem solving strategies and are more
able to control their cognitive processes than novices (Mietzel 2001, 278ff).

The application of this model and the consideration of the differences between
experts and novices in particular has substantial consequences for the design of
KMS. This is especially true for KMS functions such as personalization, system-
supported recommendations and collaboration. Novices not only require a differ-
ent presentation of knowledge elements than experts which means that personaliza-
tion of KMS should not only reflect a participant’s role, but also his or her skill
level with respect to the topic (dynamic, context-dependent personalization).

The various skill levels also suggest that in some cases novices who search the
KMS for information on whom they could ask personally for help might need sup-
port by intermediates—participants just one or two skill levels above their own, not
experts who would require much more effort to reflect their decisions so that nov-
ices could learn from them. KMS in that case should present knowledge elements
developed by intermediates as well as links to intermediates rather than experts.

Experts on the other hand might be best “teachers” for knowledge workers at the
skill level proficient and possibly competent. Accordingly, tutorials and peer-to-
peer learning deserves much more attention than the single-minded focus on
experts teaching and answering questions of the rest of the employees. Also, com-
munities might be designed with skill levels in mind. Some communities might
intend to bring together people with skill levels not to far from each other so that
perspective, decision and commitment are not too different. Other communities
might intend to bridge the various skill levels and focus a topic independent of the
experiences a person has made up to that point.

6.1.2.14 Knowledge partner and stakeholder

As knowledge management is a cross-functional effort, the KM team needs part-
ners or allies in the implementation of such an effort. Earl and Scott identify HR
professionals and IS executives as the main partners of CKOs in their survey of 20
CKOs in the US (Earl/Scott 1999, 32).

Stakeholders are those individuals, groups and networks of individuals in the
environment of an organization who influence the organization’s operations
directly or might influence them in the future. In the ILOI study, 11% of the orga-
nizations reported to systematically manage relationships to stakeholders in order
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to improve the handling of knowledge (ILOI 1997, 25, 27). Examples for stake-
holders of KM are:

Functional departments. Functional departments are the primary customers in
many KM initiatives. Participation of representatives of functional departments in
design and implementation of KMS is considered crucial as a positive attitude
towards the KM initiative, a supportive organizational culture, is the most impor-
tant success factor for KM3°.

Business partners. In a time when organizations more and more integrate their
value chains with suppliers, wholesalers and retailers to provide better services to
customers, these business partners supposedly hold extensive knowledge which is
of interest to the organization. Thus, business partners may also become knowl-
edge partners that jointly innovate and develop ideas for products and services.

Senior management. Senior management has to support the KM initiative not
only with sufficient funding but also by giving a good example, by “living knowl-
edge management” and by acting as knowledge champions coordinating KM-
related issues throughout the organization and eventually by helping to reduce
cross-functional KM barriers.

Human resource management. Personnel training and education remains an
important promoter for organizational learning. Many authors suggest that an
apprentice watching a skillful master is the best way to transfer implicit knowl-
edge. However, only 45.5% of the organizations surveyed by the APQC considered
themselves as effectively using apprenticing for knowledge sharing whereas 22.7%
said they were ineffective in this respect. Apprenticing in fact was the least effec-
tive instrument for knowledge sharing as perceived by these organizations307. The
more e-learning and KM grow together, the more learning will be decentralized
and traditional personnel training and education will be integrated in the organiza-
tion’s KM initiative.

IT department. The organization’s IT unit is responsible for the organization’s
ICT infrastructure and thus also for the implementation of ICT to support the KM
initiative, the KM platforms and KMS. Even though KM units and the CKO are
usually separated from the IT department, they have to work closely together in
order to develop an integrated ICT solution that supports the intended organiza-
tional instruments to improve an organization’s way of handling knowledge.

Data management. Data management handles a substantial portion of the infra-
structure on which KMS are built. Data management is responsible for the quanti-
tative portion of the enterprise knowledge base. Data-related tasks, such as data
warehousing, data analysis, management of interfaces or data management for the

306. See section 5.3 - “Success factors, barriers and risks” on page 132.
307.See APQC 1996, 58; see also section 10.1.1 - “APQC” on page 439.
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Web (Maier et al. 2001) are closely connected to the technical administration of
KMS.

Public relations. This group handles the organization’s official communication to
stakeholders and the public, e.g., the organization’s Web presence. Thus, the KMS
appearance—and access to contents—has to be coordinated with the official com-
munication (e.g., the organization’s corporate identity). Public relations also often
maintains a large network of experts in all kinds of fields potentially relevant for
knowledge-related tasks.

Research and development. R&D as well as technology and innovation manage-
ment are often the core groups in an organization that apply KM instruments and
technologies first. They handle the bulk of organizational innovation. On the one
hand, they are a major knowledge provider for the rest of the organization, but on
the other hand they also need to be connected to the knowledge flows generated in
the operative business processes. A KM initiative has to consider the R&D pro-
cesses and KMS have to be integrated with the ICT systems that are used by this
organizational unit.

Universities and research institutions. Universities and (partly state-funded)
research institutions are important external sources for innovations, ideas, proto-
types and concepts that might be turned into successful products and services, but
also for new ground-breaking theories and approaches that might substantially
influence organizations. Thus, universities can be important knowledge partners
for organizations and many cooperations between universities and private organi-
zations have already proven successful. However, in the Fraunhofer study coopera-
tions with universities were ranked last of a list of instruments used for knowledge
acquisition (Bullinger et al. 1997, 24). Thus, it seems that there is potential for uni-
versities to play significantly enhanced roles in knowledge management. Some
examples are:

e moderation of communities: Universities might provide a platform for the
exchange of ideas, moderate discussions and networking of experts in the field,
periodically distill trend reports out of community interaction, evaluate and
assess developments. Communities of innovation not necessarily have to be tied
to traditional research disciplines. Interdisciplinary communities might be more
successful in the assessment of trends and developments. As universities usually
have a good network infrastructure, it might be a good idea for them to provide
such services with the help of ICT systems supporting electronic communities,

e incubator for start-ups: Universities might act as an incubator for start-up orga-
nizations turning good ideas into products and services profiting from the geo-
graphical vicinity to research labs and students,

o translation and explanation of new ideas: Universities might install interdisci-
plinary groups or teams (e.g., linguists and natural scientists) that take on the
linguistic re-formulation of ideas and concepts so that a broader community
(e.g., of organizations, but also of customers) can understand them, provide
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theme-oriented ontologies, structures and glossaries and visualize networks of
terms, definitions and examples which could help organizations to organize
their knowledge,

e educating talent. The education of talent not necessarily has to be restricted to
students of more or less one age group. In a society postulating life-long learn-
ing, universities might also engage in executive education. Distance education
and tele-learning might provide a technological basis on which such programs
could be built without excessive costs.

This list of ideas is not complete. It is meant to indicate in what ways universi-
ties might apply KM instruments or KMS, so that they can continue to act as
important knowledge partners for organizations.

Strategic alliances and relationships. In recent years, it has become popular for
organizations in need of knowledge (about markets, technologies etc.) to look for
strategic alliances and relationships or even to take over other organizations that
promise to hold the competencies needed instead of developing them on their own.
In the APQC study 68.2% of the organizations considered themselves to make
effective use of strategic relationships in terms of knowledge sharing. Only 6.8%
considered themselves ineffective in that respect308.

This list shows that knowledge management is not only a true cross-functional
initiative in an organization that has relations to many other organization-internal
units, but is also an important initiative spanning the boundaries of organizations
that has relations to organization-external units. As these units have their own initi-
atives to improve knowledge-related goals as well, coordination between all these
initiatives is often quite a challenging task. Thus, it seems appropriate that in many
organizations it is not an individual that is solely responsible for this coordination
task (e.g., a knowledge manager), but a community of interested stakeholders from
various organizational units who can act as linking pins. This eases the burden on
the head of the KM initiative.

6.1.3  Groups, teams and communities

There are a number of terms used to describe organizational phenomena of people
working together: work group, project team, virtual team or community among
others. Groups can be characterized according to the amount of direct interaction
between members of the groups (work groups, virtual groups), the size (small
groups, dyads, big groups), the intimacy of interactions (primary groups, secondary
groups), the relation to the individual membership (ingroups, outgroups), the rela-
tion to organizational tasks (instrumental groups, socio-emotional groups), the rela-
tion to the organizational structure (formal groups, informal groups) ete.39.
Groups have long been recognized as the most important unit for the development

308. See APQC 1996, 58; see also section 10.1.1 - “APQC” on page 439.
309. See e.g., Stachle 1991, 242ff, Wiswede 1991, 166f, Wiswede 1992, 738.
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and sharing of knowledge and numerous forms of group structures have been pro-

posed in the literature that cover both, permanent group-oriented redesigns of the

organizational structure (e.g., semi-autonomous work groups), additions to the

organizational structure (e.g., committees) and temporary groups (e.g., the German

concept Lernstatt which models learning in analogy to the shop floor called Werk-

statt). Examples are:

e semi-autonomous or self-managing work groups (Bartolke 1992, Schreyodgg
1999, 243fY),

o multiple overlapping groups (linking pins, cross-function and cross-linking
groups, Likert 1961, Likert 1967, 50),

e committees (Mag 1992),
e quality circles and the German concept “Lernstatt™>1° (Deppe 1989, Zink

1992),

o learning laboratories (Leonard-Barton 1992b, Lehner 2000, 203ff),
o learning networks (Wilkesmann 1999, 217ff),

e technology groups (Rehduser/Krcmar 1996, 31),

e best practice teams or clubs (North 1998, 39f).

In the following, the three concepts most widely used in KM, i.e. groups, teams
and communities, will be discussed in detail and used to illustrate three different
organizational entities. The organizational design of collectives is important as
competencies are regarded as networked capabilities of individuals3'!.

6.1.3.1  Work groups

In modern organization theory, there is a multitude of approaches that concentrate
on the work group as the main unit of analysis and try to improve the employees’
motivation and as a consequence efficiency and effectiveness of organizational
work (e.g., Eppler/Sukowski 2000). For knowledge management, the work group
is one of the most important units as most of the knowledge creation and sharing
has its origin within a work group. In the following, one example for a modern
organizational conceptualization of the work group will be discussed in order to
give an indication of the manyfold ways of organizing work groups in organiza-
tions. Other examples for specific work-oriented organizational instruments sup-
porting knowledge management are e.g., separate organizational units specialized
for learning (learning laboratories), quality circles or learning journeys (e.g., Roehl
2000, 182f1).

Under the concept “semi-autonomous work group”, a bulk of literature has been
produced that suggests to increase the autonomy and responsibility of work groups

310. The term “Lernstatt” draws the two terms “Lernen” (learning) and “Werkstatt” (shop
floor, factory) together. The “Lernstatt” concept is a model of work in small groups
developed in German companies in the 70s (Deppe 1989, 82ff) and primarily aims at
the training of social skills in small groups (Zink 1992, 2132).

311. See Probst/Raub 1998; see also section 5.1 - “Strategy and knowledge management” on
page 93.
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in order to overcome some of the problems of the traditional Tayloristic organiza-
tion system312. The problems result from the dominance of hierarchical control
mechanisms and the lack of autonomy. A semi-autonomous work group can be
defined as a small group in the context of an organization which is responsible for
related work packages that it has to fulfill and which holds decision and control
privileges previously assigned to higher hierarchical levels (Bartdlke 1992, 2385).

One of the most important lessons learned from the experiments with semi-
autonomous work groups (e.g., at Volvo in the 80s) was that employees’ motiva-
tion is coupled to the responsibility that is assigned to them as a group or as an indi-
vidual. The consequence for knowledge management is that the handling of knowl-
edge is a sensitive part of an employee’s work environment. Thus, a KM initiative
and also the design of KMS should take into account the individuals’ responsibility
for his or her own knowledge. On the group level, this might mean that work
groups should be held responsible for their handling of knowledge. This argument
is further developed in the scenarios in part D.

6.1.3.2  Project and virtual teams

The term “team” has been around for quite a while. Although there are many dif-
ferent views and definitions of this term, there is common agreement that team
members have to trust each other, to coordinate work among themselves, to under-
stand each other’s importance for the task and to hold each other accountable. This
is especially true for virtual teams (Jarvenpaa et al. 1998). Team members are
therefore interdependent. (Potentials for) synergy is an important reason to create a
team. Thus, due to the efforts required for coordination, a team cannot consist of
too many members (some authors speak of up to 25, Katzenbach/Smith 1998, 45).

Goals must be the same for all members and should be clearly stated, measur-
able and understood by the team members. Members of a team have to commit
substantial efforts to a team which limits the number of teams one individual can
participate in. Teams are quite stable organizational entities with respect to their
members, but they are temporary phenomena with a given task to fulfill. After
completion of the task, team members split up, either return to their original work
group, participate in a new team or the team as a whole takes on a new task.

To sum up, a team is a small group of individuals committed to common, clear,
measurable, short-term goals. This requires their coordinated and interdependent
effort for which they hold themselves mutually accountable. Teams get together for
a finite amount of time (Ferran-Urdaneta 1999, 129, Katzenbach/Smith 1998,
45ff). Teams play multiple roles with respect to knowledge management and can
be responsible for a wide variety of tasks (Kleingarn 1997, 203ff):

e top management teams: are responsible for design and coordination of the learn-
ing organization,
e process teams: perform sub-processes of organizational learning,

312. See Bartolke 1992, 2385ff and the literature cited there, other approaches are e.g., job
enlargement, job rotation, job enrichment.



180 B. Concepts and Theories

e service teams: support other teams,

o problem solving teams: are responsible for the development of solutions to com-
plex problems,

e coaching teams: coordinate and optimize the communication between all the
other teams.

In the ILOI study, multi-functional project teams and quality circles are sug-
gested as an instrument for knowledge management (ILOI 1997, 22). In these
teams, so the hypothesis, members with different perspectives, which are due to
different functions, experiences and training, exchange ideas about problems and
possible solutions of the daily work processes. 54% of the organizations respond-
ing to the ILOI study had multi-functional project teams and quality circles in place
and 78% had this instrument or were planning to use it in the near future (ILOI
1997, 16, 22).

Teams, together with work groups, are the most commonly used setting for the
exchange of experiences in organizations. In the ILOI study, 80% of the organiza-
tions used group and team work for the exchange of experiences and another 66%
of the organizations reported to use groups to build experiences and exchange
implicit knowledge (ILOI 1997, 33, 35). In the APQC study, 81.8% of the organi-
zations said they were effectively using cross-functional teams for knowledge shar-
ing (APQC 1996, 58). These examples show how multi-faceted group and team
work can be resulting in different types of knowledge that is easily shared within
such a setting. Consequently, ICT tools to support a “project memory” are needed
(Weiser/Morrison 1998).

6.1.3.3  Communities

In recent years, the term community has been widely used and accepted to describe
a form of organizational entity which is propagated as a premium instrument for
knowledge sharing and management. The number of community-related terms in
use shows the wide variety of forms and conceptualizations of communities that
have been suggested in the literature or established in organizations recently.
Examples are: \

e community of practice3 ! ,

e community 0finterest314,

o community of knowledge practice315 ,

e (informal) networks>'©,

o knowledge communily317,

313. Brown/Duguid 1991, Lave 1991, Lave/Wenger 1991, Wenger 1998a, McDermott
1999b, 1999c¢, Allee 2000, Nickols 2000, Storck/Hill 2000, Wenger/Snyder 2000, Hen-
schel 2001, Lesser/Everest 2001.

314. Armstrong/Hagel 1995, 131.

315. Amidon 1998, 511f, 1999, 83f1f.

316.Charan 1991, Krackhardt/Hanson 1993, Rehduser/Krcmar 1996, 27.

317.Borowsky 2000, Botkin 2000, 39ff and 93ff, North et al. 2000.
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e Sstrategic community318,
e communities in cyberspace3 19,
o computer-supported social network>29,

e (geographically) distributed community of practice32 L

o celectronic community of practice322,
e on-line community323,
o virtual commum’ly324,

e virtual transaction communit)/325 .

Networks have always existed in organizations, e.g., as advice networks, trust
networks, networks of friends, networks of shared interests and communication
networks (also Krackhardt/Hanson 1993, 106f). Their systematic consideration has
lead to the use of the term community.

The latter seven terms stress the important role of ICT to support interaction in
communities that probably would not exist or stay alive without these technologies.
On-line interaction supports a variety of social ties, not only within virtual commu-
nities, but also as an additional medium for “real-life” communities (Wellman/
Gulia 1999, 181ff). Despite the limited social presence in on-line interactions,
strong, supportive community ties (either initiated on-line or in real life) can be
maintained and possibly the number and diversity of weak ties can be increased as
well (Wellman/Gulia 1999, 185).

The term community has been in use as a central concept in sociology for a long
time describing a major form for the organization of social life since nomadic
groups ceased to wander and settled down (McKee 1969, 200), a “living organism”
(Tonnies 1922, 5326) rooted in family relationships. The term has been used to
describe other forms of collectives of people living together characterized by inti-
mate, cooperative and personal relationships, for example villages, cities, guilds,
religious communities and confessions (Tonnies 1922, 21fY).

As with most terms borrowed from everyday language, the term community as a
sociological concept displays a number of facets and sociologists are not entirely
consistent in their use of the term (Schnore 1967, 84). Some authors have ques-
tioned the utility of the term for sociological research due to its vagueness (Schnore

318. Storck/Hill 2000.

319. Kollock/Smith 1999.

320. Wellman/Gulia 1999, 169ff.

321. Hildreth et al. 2000, 311f.

322. McLure Wasko/Faraj 2000.

323. Armstrong/Hagel 1996, Cothrel/Williams 1999, Kollock 1999, 220ff.

324. Rheingold 1994, Armstrong/Hagel 1995, Donath 1999, Wellman/Gulia 1999, Hummel/
Lechner 2001; for an example of a virtual community that is well supported with ICT
see Beinhauer et al. 1999.

325. Schubert 1999, 32ft.

326. Tonnies, a German sociologist, used the German word Gemeinschaft (community) in
contrast to the word Gesellschaft (society) which denotes impersonal and independent
relationships (Tonnies 1922).
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1967, 87ff) and in newer textbooks on sociology the central importance of the term
has faded (e.g., Wiswede 1991, 227, Turner 1994, 179ff, Tischler 1996, 537f).

From an organizational perspective, communities have been around for hun-
dreds of years e.g., as networks of self-employed craftsmen fulfilling both a social
and a business function (Wenger/Snyder 2000, 140). The term community denotes
a large group of collocated people who satisfy the safety, economic and social
needs of its members (e.g., Tonnies 1922, 23ff, Schnore 1967, 84ff, Smelser 1981,
144f, Ferran-Urdaneta 1999, 129).

Over time, the term community has been used not only for geographical com-
munities, but also for so-called social-psychological communities like the commu-
nity of scientists or, more generally, professional communities in which case the
term refers to shared interests or to the distinctive traits of a group of people
(Schnore 1967, 91, McKee 1969, 200, Smelser 1981, 144) or the community of
interest in which the psychological viewpoint of shared interests, characteristics, or
association is stressed and the geographical viewpoint of a requirement of co-loca-
tion of the community’s members is neglected (e.g., Schnore 1967, 90fY).

What is new about communities as viewed here is that the term is now also
applied for groups of people within an organizational setting (e.g., within compa-
nies), so they are different from the guilds in the Middle Ages or the professional
communities (e.g., of scientists) in more recent days. In this new meaning the term
community of practice was coined by Lave and Wenger in their studies about the
relationships between masters and apprentices and the situated learning processes
among apprentices (Lave/Wenger 1991, 911f). Learning in this view took place as
legitimate peripheral participation of novices in communities of practice of
apprentices and masters.

This conceptualization views learning as situated activity. Learners inevitably
participate in communities of practitioners in which mastery of knowledge and
skill requires newcomers to move toward full participation in the sociocultural
practices of a community (Lave/Wenger 1991, 29ff). The roles of teachers and
learners are dynamic so that novices and especially apprentices who have partici-
pated in the community for a while also act as teachers for their peers. A commu-
nity in this view is a set of relations among persons, activity, and world, over time
and in relation with other tangential and overlapping communities (Lave/Wenger
1991, 98). Practice is the source of coherence of a community due to mutual
engagement, a joint enterprise and shared repertoire (Wenger 1998a, 72ft). Shortly
after, Brown and Duguid developed this concept further based on an ethnographic
study of the workplace practices of service technicians extensively documented by
Orr (Brown/Duguid 1991, 411f). Box B-5 gives an exemplary definition of the term
community.

This common core is shared by all communities, although actual communities
differ widely and stretch from Lave and Wenger’s face-to-face, highly interactive
communities of practice of apprentices and masters within an organizational set-
ting over electronic communities of transaction that share a buying or selling need
to virtually all areas of social interaction, e.g., virtual communities of fantasy
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where people relate to each other in purely fictional settings (fantasy role play
games, multi-user dungeons>27)>28.

A community is a set of relations among persons, activity, and (social) world, a
long lasting, informal group, composed of a number of people who join the com-
munity voluntarily with common interests, common work practice and/or com-
mon objectives that satisfy some of their individual needs, with low coordination
but with many weak ties among members, where no member is critical for the
survival of the group or the accomplishment of common objectives (Lave/
Wenger 1991, 98, Ferran-Urdaneta 1999, 130, Henschel 2001, 49). Communities
in organizations are characterized by responsible, independent action, a rela-
tively informal organizational entity in a usually fairly structured environment of
defined roles and processes (Storck/Hill 2000, 64) and by self-management.
Communities bring people informally together that share expertise and motiva-
tion for a joint enterprise (also Wenger/Snyder 2000, 139).

BOX B-5. Definition of community

Communities can be characterized by a number of dimensions. Table B-9 con-
tains a list of dimensions and shows how diverse actual implementations of this
concept can be3%?. The large number of dimensions used to characterize communi-
ties once again show the heterogeneity of this concept. In the following, the focus
will be on communities within organizational settings. The two terms that come
closest to this perspective are communities of practice in Lave and Wenger’s or
Brown and Duguid’s view as well as the term knowledge community as used by
Botkin to denote a group of people who share the interest to jointly develop, share
and apply knowledge (Lave/Wenger 1991, Brown/Duguid 1991, Botkin 2000,
93ff). As opposed to Lave and Wenger, Botkin’s knowledge communities can be
founded or developed inten‘[ionally330 and their existence is visible throughout the
organization. This points to the dimension degree of recognition by organization.

327. Multi-user dungeons or dimensions or domains (MUDs) are play and conversation
spaces in the Internet that offer synchronous modes of communication and are based on
fantasy role games, see Gotzenbrucker/Loger 1999, 3.

328. See Lave/Wenger 1991, 911f, Armstrong/Hagel 1995, 131. For a list of examples of vir-
tual communities that gives an overview of the heterogeneity of this concept see Schu-
bert 1999, 2071t.

329. Descriptions of the poles or several items on the dimensions are given where they are
not self-explanatory.

330. Botkin suggests to view the development of knowledge communities as an entrepre-
neurial project (Botkin 2000, 93) and to view the whole organization as a portfolio of
knowledge communities that act like small, dynamic firms (Botkin 2000, 110ff).
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TABLE B-9.  Dimensions of communities
dimension values
size small: fewer than 20 people
medium: between 20 and 100 people
large: more than 100 people
degree of active: the community is perceived as a flourishing platform for interac-
activity tion between its members, regular active (electronic) meetings take place,

contributions are made etc.

inactive: members’ interests (temporarily) shift away from the commu-
nity which might not serve well as a platform to satisfy its members’
needs

small amount of person-to-person communication
large amount of person-to-person communication

unequal: a large number of passive members just listens to the communi-
cation in the community; a core group is clearly identifiable

equal: small number of passive members; the level of activity is spread
across the members; most members share about the same level of activity

strong ties: members are highly emotionally involved and identify with
the community and its goals; membership to the community is valued
highly by its members

weak ties: members are not highly involved in the community’s activities;
membership is not valued highly; most members do not identify with the
community and its goals

focused on topic
not focused on topic

no sub-communities, activity solely on the community-level
sub-communities exist, but activity primarily on the community-level
activity primarily in sub-communities

activity solely in sub-communities

shared professional language: members of the community share a profes-
sional background and language that provides context for the exchange of
ideas and knowledge

no shared language: no such shared context exists; this might be the start-
ing point for cross-functional communities in organizations and for
developing a common language

explicit agenda exists
no explicit agenda
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Dimensions of communities

dimension

degree of ano-
nymity

openness

homogeneity
of members’
backgrounds

degree of
moderation/
management

reach/exten-
sion?

degree of rec-
ognition by
organization®

stages of
development
of the com-
munityd

values

anonymous: members do not know each other and do not disclose their
identity

pseudonymous: the members’ identity is known to a community modera-
tor or manager

identified: members’ identities are open to all members; every member
has to disclose his/her identity when joining the community

varying: it is up to the members whether they disclose their identity or not

open: to all the members of the organization or even to the public
restricted: to a selected group of people, e.g., with a certain background,
history, role or position within an organization or in any organization
(e.g., professional communities)

unidisciplinary: members have similar educational and/or professional
background

multidisciplinary: members stem from various disciplines, especially
with respect to functional areas, e.g., engineers, salespeople
interdisciplinary: members come from a wide variety of fields, e.g., busi-
ness, engineering, biology, computer science and psychology for a bioin-
formatics community

chaotic: community develops entirely self-regulated; there are no explicit
community rules and no member of the community is responsible or enti-
tled to moderate the process

strongly moderated: by a community manager who sets and/or executes
rules about e.g., membership, behavior and contributions

local-interest community
language-specific community
multilingual, unbounded community

unrecognized: invisible to the organization and sometimes even to the
members

bootlegged: only visible informally to a circle of people

legitimized: officially sanctioned as a valuable entity

strategic: widely recognized as central to the organization’s success
transformative: capable of redefining its environment and the direction of
the organization

potential: people face similar situations without the benefit of a shared
practice

coalescing: members come together and recognize their potential

active: members engage in developing a practice

dispersed: members no longer engage intensely, but the community is
still alive as a force and a center of knowledge

memorable: the community is no longer central, but people still remem-
ber it as a significant part of their identities
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TABLE B-9.  Dimensions of communities
dimension values
ICT support  unsupported: “real” community, members are collocated or meet regu-

reference to
organization/
company

needs
addressed®

profit orienta-
tion

larly face-to-face

weakly supported: the emphasis is on person-to-person meetings, but ICT
is used to keep the relationships between the meetings. examples are
mailing lists or listservers

strongly supported: ICT support is an important aid and gains visibility;
community has its own homespace, advanced communication tools, but
occasionally meets person-to-person

virtual community: the community exclusively relies on ICT support for
the communication of its members who normally do not meet person-to-
person at all

restricted to business unit: members belong to the same business unit
across business units: communities cut across business units, e.g., when
cross-functional teams want to keep in touch with each other after a com-
pleted project

organization-centered: the core group of the community consists of
members of the organization, but externals are welcome, e.g., business
partners, researchers etc.

unbound: members of the community come from a variety of organiza-
tions, e.g., in professional communities

fantasy and entertainment
relationship

history and geography
interest

transaction

commercial: either members of the community, e.g., to increase their bar-
gaining power, or the community owner, e.g., through advertising, have
commercial interests’

non-commercial: the community serves the non-commercial needs and
interests of its members (e.g., exchange of knowledge and experiences,
social interests, entertainment)

a. See also Wenger/Snyder 2000.

b. Reach or extension restricts the group of potential members of the community besides
the formal access restriction as discussed before, e.g., due to local interests or the use
of a single language.

c. See Wenger 1998b, 3.

d. Stages of development characterize phases that differ by the number of members, by
activities, form, intensity of interactions (Wenger 1998b, 2) and by opportunities for
organizational support (Allee 2000, 9ff).

e. This classification applies especially to virtual communities (Armstrong/Hagel 1995,

130f, 1996,

135f, Hagel/Armstrong 1997, 18ff).

f. For business models of commercial virtual communities see Schubert 1999, 176ff.
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However, whereas Lave and Wenger implicitly assume that communities are
first founded and then might be positively sanctioned by the formal organization, it
might also be the other way round. The foundation of communities might also be
inspired by the formal organization. Intelligent tools might automatically recom-
mend a number of employees with similar interest profiles and professional back-
grounds into a community. No matter whether communities are viewed as an emer-
gent phenomenon, whether they are fostered by the organization or their founda-
tion is inspired by the organization, other characteristics of communities remain
unchanged, for example the voluntary membership, longevity, common interests
and relative informality. Communities are different from teams with respect to the
following dimensions>3!:

Size. A community often consists of more members than a team, usually more than
25 members (Ferran-Urdaneta 1999, 129f). Intensely collaborating communities
rarely have more than 50 members (Brown/Gray 1995, 81). However, due to ICT
support, e.g., in the form of newsgroups, forums, discussion lists or chat, there are
also much larger, basically virtual communities such as ISWORLD with approxi-
mately 3,000 members. Often, there are a large number of passive members and a
small number of active members. Even free riders are sometimes tolerated>32,

Goals and tasks. Communities aim at goals that are accepted by all members and
are anchored in the satisfaction of (some of) the individual goals of its members.
Thus, it is not an externally attributed task that is fulfilled by a community, but the
sole reason for its existence is to create benefits for its members in their individual
task fulfillment.

Form of membership. Members are often loosely integrated into the community
and the community is self-organized in the sense that it defines its own work pro-
cesses and decides on its own about accepting new members as opposed to teams
for which the members are selected by managers. Individuals become members
voluntarily, their involvement depends on their own initiative. Members of a com-
munity may not interact among one another or even know each other, but still they
will recognize each other’s membership to the community (Ferran-Urdaneta 1999,
129). Members of a community should feel that they belong to the community,
they should be committed which makes the community a (partial) kind of “home”
or “social net” for its members. Still, as not all members have to be active partici-
pants, individuals can be members of many communities at the same time.
Depending on the intensity of participation, the following forms of membership or
levels of participation can be differentiated (Wenger 2000, 218f):

331.See e.g., Ferran-Urdaneta 1999, 128 and the sociological theories as cited there; see
also Smith/Kollock 1999, Wenger/Snyder 2000, 141ff.

332. See also Kollock 1999 for a more thorough discussion of the economics of virtual com-
munities.
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e passive access: persons external to the community who have access to institu-
tionalized knowledge that the community publishes,

e transactional participation: occasionally persons contribute to the community
or use services of the community without being a member,

e peripheral participation: members of the community who quite passively par-
ticipate in the community e.g., because they are newcomers or because the top-
ics discussed are not at the center of their interests and/or current work practices,

o full membership: participate in and contribute regularly to the community and
are acknowledged as experts in the community,

e core group: a small group of people is at the heart of the community, works
intensively for the community and takes on responsibility for the design of the
community (e.g., rules, norms, organizational issues).

Relation to formal organization. Authority relationships are not organizationally
determined, but evolve over time. “Knowledge leaders” (Storck/Hill 2000, 68) are
identified to whom members of the community turn when they have a particular
knowledge need. Interaction, coordination and the dependence of the community
from single members is weaker than in the case of a team. Formal organization
takes on the role of a sponsor of the community rather than integrating it into nor-
mal management processes (and reporting). Communities complement existing
organizational structures rather than replacing them (Wenger/Snyder 2000, 139).

Lifetime. Usually, communities do not have a predefined lifetime, but are long-
lasting organizational phenomena. Communities generally are not dependent on
single members, they outlive individual members (Ferran-Urdaneta 1999, 130). As
it is passion, commitment, and identification with the members’ expertise that
holds a community together rather than project milestones and goals as in the case
of a (project) team, communities last as long as there is interest (by the core group)
to keep the community alive (Wenger/Snyder 2000, 142).

Table B-10 summarizes the most important differences between work groups,
teams, communities and informal networks. The comparison shows that communi-
ties are most similar to informal networks with which they share many characteris-
tics (goal/purpose, lifetime, size) and in fact formal networks might easily develop
into communities if they open up for new members and gain more visibility in
organizations.

In certain contexts, communities seem to produce considerable benefits for the
organization. The following benefits result from several case studies on communi-

ties333:

333.See e.g., Allee 2000, 8, North et al. 2000, 52f, Storck/Hill 2000, Wenger/Snyder 2000,
140f, Lesser/Everest 2001, 38.
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Efficient instrument for knowledge sharing. Within the community knowledge
is shared efficiently, both, tacit knowledge as well as more tangible knowledge
assets. This is partly due to the fact that communities are long-lasting organiza-
tional phenomena which helps and motivates members to develop mutual trust.
Additional facilitating factors are diversity in membership, a limited requirement
for formal reporting which creates a “secure space” for exchanging ideas and
reflection processes that consolidate what was learned in e.g., a meeting or a trait in
a newsgroup discussion. As communities are often cross-functional with members
belonging to different business units, the knowledge shared between community
members is also spread throughout a bigger circle and even organization-wide.
Broad participation also supports that knowledge is transferred into business units
and from business units back to the community (Storck/Hill 2000, 66, 70).

TABLE B-10. Communities compared to other forms of collective organization®

goal/purpose membership ties lifetime size

community

serve needs of its members passion, com- as long as can be large or

members, €.g., select them- mitment and  there is inter-  small; in large

develop capabilities, selves identification  est in main- communities

exchange knowledge with the taining the there are a large
group’s group number of pas-
expertise sive members

work group

formal, organiza- everyone who  job require- until the next  tend to be

tional design goals:  reports to the  ments and reorganization small; all mem-

e.g., perform value work group’s  common bers actively

adding activities, manager goals contribute in

deliver a product or the group

service

(project) team

accomplish a speci-  employees the project’s  until the can be large or

fied task within a assigned by milestones project has small; contribu-

certain amount of (senior) man-  and goals been com- tions of mem-

time agement pleted bers vary
widely

informal network

collect and pass on friends and mutual needs  as long as can be large or

business informa-
tion; build trust and
social relationships

business
acquaintances

people have a
reason to con-
nect

small; depend-
ing on individu-
als’ needs

a. This table is based on Wenger/Snyder 2000, 142.

Communities are also important instruments to provide context for the sharing
of explicit knowledge as can be found in knowledge repositories. This is especially
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true for practical skills the transfer of which requires interaction and a shared work
practice (Henschel 2001, 282f). Communities might take on responsibility for a
portion of the organization’s knowledge repository and thus make sure that the
contents documented actually serve the community’s needs. As a consequence of
the increased efficiency in knowledge sharing, the organization’s reactions to cus-
tomer needs could be quicker and more and better ideas for products and services
could be generated (Lesser/Everest 2001, 38). In some cases, the effects might
even lead to the start of new lines of business (Wenger/Snyder 2000, 140).

Driver for the implementation of a business strategy. If a community’s agenda
is aligned with an organization’s strategy, it can be a useful instrument for the
implementation of a strategy. Problems encountered can be resolved, different per-
spectives can be consolidated and the dynamic adaptation of a strategy to new
(internal and external) developments (e.g., technological changes) can be sup-
ported. In this case, communities can act as change agents that create a drive that
spreads throughout the organization (Wenger/Snyder 2000, 140 report two cases
illustrating this potential).

Better motivation for learning and developing. Since communities are formed
around individual needs and participation is voluntary, its members are usually
highly motivated to learn from each other. Communities can create a distinctive
culture conducive to innovation, individual learning and development of personal
skills and knowledge which result in deeper internalization of learning. Learning as
part of a group is considered more effective than learning alone as learning
depends on the availability of peers and their willingness to act as mentors and
coaches as much as it does on masters (Storck/Hill 2000, 70, Wenger/Snyder 2000,
141). The ability to learn of a community of practice is variable depending on the
diversity, cohesion, the intensity of interaction and communication as well as the
identity of a community (Henschel 2001, 278).

Improved development and exploitation of core competencies. Since commu-
nities are more visible than networks, it might be easier for the organization to
identify core competencies and capabilities, to foster their development within
communities, to diffuse practices more rapidly and thus to exploit competencies
throughout the organization. Communities might also help to build a common lan-
guage, methods and models around core competencies (Allee 2000, 8).

More influence on implementation of joint goals. Communities have more in-
fluence on decisions than a single individual. As the community exists in addition
to the formal organizational structure, proposals of the community yield greater
external validity than those of a single business unit. Since members often stem
from different business units and conflicts are resolved effectively within the com-
munity, it is less likely that proposals are born out of particular interests of a single
business unit with goals conflicting to other business units. Authority and influence
of communities often extends beyond its boundaries and reduces additional review
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and decision making in the business units. Communities thus provide an instrument
to share power and influence with formal organization (Allee 2000, 8).

Instrument to recruit and retain talent. Since a community can act as a virtual
“home” for people who share interests, it can be an instrument to help organiza-
tions to recruit new people and to retain them (Wenger/Snyder 2000, 141). Thus,
organization-internal communities can create a barrier to leave the organization.
They can also create a motivational factor to entry if the community has an exclu-
sive image and potential employees are promised that they can join such an exclu-
sive “club”. However, the opposite might be true if communities span organiza-
tions. In this case, communities serve as a “home” no matter on whose payroll its
member is. In this case, it might even stimulate employees to join a different orga-
nization as the social network is easily transferable. Still, even in this case, the
knowledge might as well stay with the company as it can be embedded in a larger
group of people and thus retained in the community as no single individual is cru-
cial to the survival of the community. Employees that left the organization might
even still be willing to contribute towards the organizational goals in certain cases
because the network is still alive.

Improved learning curve for new employees. Once recruited, employees have to
quickly learn to use the methods, models and tools that have to be applied in the
newcomer’s position in the organization, get an overview about the knowledge net-
work in an organization and thus links to experts and their competencies.

Provide homes for identities. As communities are not as temporary as teams and
as communities are organized around topics or shared interests they can provide a
platform, a social home for like-minded people in which they can develop their
identities which have been found to be a crucial aspect in organizational learning
(Wenger 1998b, 4, Allee 2000, 8).

Even though benefits can hardly be measured, there is broad agreement about
the positive effects of this concept in organizations. The successful application of
the community concept is dependent on a number of factors describing the con-
crete situation in an organization. A number of authors have tried to elicit success
factors that positively influence the benefits of a community. Even though commu-
nities are essentially emergent and self-organizing organizational phenomena, the
formal organization can be supportive of communities in order to profit from the
concept. Examples for success factors are>34:

Interaction format. Although face-to-face meetings are not a prerequisite for the
functioning of a community, most communities work this way (Storck/Hill 2000,
68). Face-to-face networking builds trust which is necessary for efficient knowl-

334. See e.g., Storck/Hill 2000; for guidelines how to foster communities 