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Preface

In today’s competitive and global business environments, knowledge is
recognised as one of the most important strategic assets for modern organisations.
Inthelight of this, knowledge management (KM) continuesto receive much atten-
tion both from the academic and business communities. With improvementsin I T-
based systems for handling knowledge, KM is becoming an essential theme of
research into business success as well as a subject of new business initiatives.
Thereisagrowing emphasison innovation through ‘ knowledge work’ and ‘ knowl-
edge workers' and on the leveraging of ‘knowledge assets (Swan et al., 1999).

It isimportant to note that the effective management of knowledge involves
more than simply exploiting the data held on information systems. It also requires
attention to the ‘softer’ parts of the corporate knowledge base, as found in the
human and cultural aspects of businesses, particularly the experiences and tacit
knowledge of employees. The integration of these ‘hard’ and ‘soft’ parts of the
knowledge base is believed to be critical to business success, especidly in the
context of the global digital economy (Hlupic et al., 2002).

So far, the literature has been unable to agree on a definition for the term
‘knowledge management’ (Brooking, 1999; Malhotra, 1998; Trauth, 1999). The
possiblereason for this might be that discussions of, and approachesto, the subject
are rooted in different academic disciplines and areas of professional expertise.
From the information systems per spective, for example, KM is often looked upon
as synonymous with new forms of ‘data mining’ and ‘warehousing’ — the *hard’
toolsthat allow for sophisticated pattern searches of raw data (Trauth, 1999). From
the innovation management perspective, a‘ cognitive’ approach is adopted, which
looks at the transfer of explicit and tacit knowledge through product development
and organisational change procedures (Kuhn and Abecker, 1997; Nonaka and
Takeuchi, 1995; Leonard-Barton, 1995). The management literature particularly
emphasises the ‘organisational learning,” focusing on structures that encourage
creativity and knowledge sharing (Ruggles, 1997). It isincreasingly evident that
approaches to KM research and practice often do not adopt a multi-disciplinary
view (Hlupic et al., 2002), despite the multi-disciplinary interestin KM (Phillipsand
Patrick, 2000). Instead, a managerial perspective is often predominant, that does
not necessarily accommodate the capabilities of information systems. Sveiby (1999)
acknowledgesthisimplicitly when he dividesresearch publicationsin thisfield into
two categories: ‘ Management of Information’” and * Management of People.’

Knowledge management and management of business processes are two (of-
ten) separated but inseparabl e areas. Business processes should incorporate activi-
tiesrelated to generation, codification and transfer of critical organisational knowl-
edge. On the other hand, knowledge about the key business processes should play
animportant rolein redesigning such processes. Because of such interconnections,
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this book aims to coin a term “knowledge and business process management,”
recognising theimportance of integrated and interdisciplinary approach to research
and practice of managing both knowledge and business processes.

Thisbook isaresult of the editor’s belief that knowledge and business process
management must move towards amore holistic approach to nurturing and expl oi-
tation of knowledge assetsin both ‘traditional” and ‘ virtual’ business environments,
as well managing business processes from a socio-technical perspective. For this
purpose, the book brings together multi-disciplinary research and practical exper-
tise in the areas of information systems, knowledge management, systems engi-
neering, e-commerce, business, management and marketing.

The book provides a timely compilation of views on the most recent knowl-
edge and business process management research and practice, contributed by re-
nowned experts from academia and industry. As such, the book provides asignifi-
cant contribution to the area of knowledge and business process management. The
book is divided into three sections, and each section contains five chapters. The
first section addresses current research issues in knowledge and business process
management. Section Two deal s with the practical aspects of knowledge and busi-
ness process management. Finally, Section Three discusses current socio-technical
trends in knowledge and business process management where the particular em-
phasisis on people and/or technology. The following paragraphs describein more
detail the content of each chapter.

Chapter 1 discusses trends in knowledge management research, based on an
empirical analysis of European research projects. The chapter argues that Knowl-
edge and Information Management (KIM) has existed as a separate field of scien-
tific research for almost adecade. The author finds surprising that very few studies
to date have been concerned with the identification of the scope and boundaries of
the field, as well as the sub-topics and research themes that constitute it. The
chapter reports on the results of an empirical analysis of more than 200 EU-funded
research projectsin Knowledge and Information Management. Using an inductive
methodol ogy of pattern matching analysis, amore accurate definition of knowledge
management isprovided, and an innovativetaxonomy of research sub-themeswithin
the ‘umbrella area of Knowledge and Information Management is proposed. Fur-
thermore, atrend towards agradual maturation of the presently prevailing research
paradigm isidentified, indicating aneed for a‘ paradigm shift’ that will provide a
new direction and vision for future research in the area. The author suggests that
targeted future research effortsin the area of knowledge technologieswill contrib-
ute to the development of the ‘next generation’ knowledge management systems
that will transform theexisting ‘ passive’ knowledge repositoriesinto ‘ active’ learn-
ing environments.

Chapter 2 provides an overview of issues related to knowledge economy.
The author claims that the dramatic development of information and communica
tions technology, the increased speed of scientific and technological progress and
the increased global competition led to the growing importance of knowledge and
technology for economy. Modern economy, therefore, increasingly includes fea-
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tures of knowledge economy, an economy based on production, distribution and use
of knowledge. Also, more and more the growth of companies depends on innova
tion, and innovation is based on knowledge. The chapter further describes the
categorisation and characteristics of knowledge, analyses features of knowledge
assets, and describes the reasons for the importance of information and communi-
cations technology for knowledge economy. Finally, it describes the production,
transmission and dissemination of knowledge, aswell asthe measurement of knowl-
edge required for providing adequate economic indicators for the new economy.

Chapter 3 investigates several management innovation and change programs
including: Total Quality Management, Just in Time, Business Process Re-Engineer-
ing, Process Innovation and Knowledge Management, and discusses how simula-
tion modelling could increase their effectiveness. These change management ap-
proaches are compared and contrasted, and the applicability of simulation modelling
to support the principles of these methods is investigated. The authors argue that
there are many similarities among these change management programs, and simu-
lation modelling could be viewed asamissing link between them.

Chapter 4 considers how knowledge management can create new business
opportunities in the electronic commerce-based business environments. The au-
thorsarguethat intelligent systems can offer additional capabilities and advantages
for knowledge management in the context of electronic commerce, in comparison
with more traditional information technologies. The chapter specifically investi-
gates the potential of intelligent agent-based software for more effective knowl-
edge management for e-commerce-based organisations, adopting the perspective
of an SME involved in development of intelligent agents-based knowledge manage-
ment software. The chapter concludes with aresearch agendafor knowledge man-
agement research in e-commerce.

Chapter 5 investigates the fundamental issues of knowledge management
and knowledge market. Although the debate on the nature of ‘knowledge and
‘information’ isfar from settled, in the authors' opinion, it isnow taken for granted
throughout the academic world that the two notions are related but fundamentally
distinct. Thisresult, and its significant consequences, still need to be realised and
understood by the great majority of the businessworld. Inthe first section of this
chapter, the authors briefly comment on some characteristic views of ‘ knowledge’
and ‘knowledge management,” and subsequently analyse in-depth the core con-
stituent notion of the latter, that is, knowledge. Furthermore, the authors outline
three major consequences of their analysis. The first concerns the limits of man-
agement for acertain class of activitiesinvolving knowledge. The second concerns
the scope and limits of technology for the same class of activities. Thethird con-
cernstheissue of knowledge market. The thesis the authors develop isthat knowl-
edge cannot be taken as a commodity; in other words, the notion of a knowledge
market cannot be implemented.

Chapter 6 presentsthe experience of Infosys Technologies, an I T consultancy
based in India, in implementing knowledge management initiatives. The authors
claim that the mission of theseinitiativesisto move the company towardsa“Learn
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Once, Use Anywhere” paradigm. A KM deployment architecture that addresses
each of the four focal areas of KM — people, process, technology and content —
and uses the proprietary KMM (Knowledge Management Maturity) Model as an
underlying framework isdescribed. A description of the Knowledge Shop (K Shop),
Infosys'sintegrated knowledge portal, is also given. Furthermore, the Knowledge
Currency Unit (KCU) scheme that serves both as an incentivisation and measure-
ment mechanism isdescribed, aswell astherole of this schemein helping to create
aknowledge-sharing culture.

Chapter 7 addresses the issues of learning enactment within a single
organisation. More particularly, the authorslook into theory and provide some em-
pirical evidence regarding the exploration and exploitation of organisational know!-
edge and capabilitiesthrough innovative technol ogical intervention. To thisend, the
link between work practices and knowledge enactment, knowledge enactment as
capability devel opment, capability development in the context of organisationa learn-
ing, and the role of technology along this course are explored. The study of work
practices is anchored on the notion of business processes. The chapter intends to
justify the need of contemporary firms to ‘manage’ knowledge in the context of
their business processes, and to establish the main drivers shaping the role of tech-
nology in the enactment of learning processes within this perspective.

Chapter 8 also attemptsto link knowledge management to business processes.
The authors claim that, in general, there is a gap between theory and practical
implementation. They believe that thisis a particular problem in knowledge man-
agement, where much of the literature consists of general principleswritten in the
context of a‘knowledge world’ that has few, if any, referencesto how to carry out
knowledge management in organisations. In this chapter, the authors put forward
the view that the best way to bridge this gap between general principles and the
specific issuesfacing agiven organisation isto link knowledge management to the
organisation’s business processes. After briefly reviewing, and rejecting alternative
waysin which this gap might be bridged, the chapter goes on to explain the justifi-
cation for, and the potential benefits and snags of, linking knowledge management
to business processes. Successful and unsuccessful examples are presented. The
authors conclude that linking knowledge management in terms of business pro-
cessesisthe best route for organisationsto follow, but that it is not the answer to all
knowledge management problems, especially where different cultures and/or cul-
tural change areinvolved.

Chapter 9 addresses the issue of designing organisational memory in knowl-
edge-intensive companies, where organi sational memory isdefined asacompany’s
collective expertise and experience that is cultivated through human and techno-
logical networks for improving organisational performance. The authors present a
case study that has been carried out in aknowledge-intensive company, discussthe
key findings from the case study, and propose a framework to assist knowledge-
intensive organisationsin implementing and managing a corporate knowledge base.

Chapter 10 discusses opportunities for data mining and customer knowledge
management for shopping centres. Relying on complex interdependencies between
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shoppers, retailersand owners, shopping centresare perceived to beideal for knowl-
edge management study. Nevertheless, although retailers have been in the fore-
front of data mining, in the authors' opinion, little has been written on Customer
Knowledge Management for shopping centres. In this chapter, the authors aim to
demonstrate the possibilities and draw attention to the possible implications of im-
proving customer satisfaction, using datamining techniques and an exploratory sur-
vey. Aspects of customer knowledge management for shopping centres are con-
sidered on the basis of survey results. The objectives of a Customer Knowledge
Management system could include increasing rental incomes and bringing new life
back into shopping centres and towns.

Chapter 11 discusses managing knowledge in a collaborative context. In par-
ticular, it proposes a model describing four conditions necessary for successful
collaboration: shared spacesand collaborative culture enabl e collaboration, whereas
goal congruency and resource constraints are required for collaboration to take
place. The authors further describe how collaborative technologies have created
shared spaces for more efficient and effective collaborative work, and discuss
knowledge management activities constraining collaborative culture. The creation
of goal congruency and overcoming resource constraints are seen by the authorsto
be brought about through the creative use of electronic collaboration and simulation
technologies. Examples of collaborative contextsin which personalised knowledge
is managed are provided, and finally, the chapter concludes with implications and
guidelinesfor managing knowledgein collaborative contexts.

Chapter 12 deals with the technical aspects of knowledge management. The
authors claim that one of the repercussions of the continuing popularity of knowl-
edge management is a sudden increase in the number and range of knowledge
management tools available on the software market. This can present a problem
for organisations that are required to sift through the vast number of toolsin the
hope of finding onethat meetstheir requirements. Moreover, guidelines describing
how to go about selecting a commercial knowledge management tool do not cur-
rently exist. The chapter presents a set of guidelines to aid the evaluation and
selection of a commercial knowledge management tool. In order to achieve
this, a methodology is proposed that outlines factors and issues that could be
taken into consideration during the selection of a knowledge management tool.
Furthermore, an overview of criteria specific to knowledge management tools
that can be used to evaluate and ascertain the features present in a knowledge
management tool isalso provided.

Chapter 13 reflects on experiences when traditional 1T approaches were
usedto designlarge I T systemsand ended in failure. The main reflectionsfocuson
the reasons for system failure and how they relate to the diversity of knowledge,
managing knowledge, and the understanding gapsthat may exist between the busi-
ness and the system developers. The study reveals that the understanding gaps
mainly result from lack of knowledge of business operations on the devel oper side,
matched by lack of technical appreciation and knowledge on the user side. To help
addressthe knowledge gap problem, aK nowledge Requirement Framework (KRF)
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employing soft-systems methodol ogy, diagramming and set mapping techniques, is
proposed and described.

Chapter 14 discusses the impact of knowledge economy on leadership in
organisations. The author claims that as the world economy is moving from the
industrial age to knowledge economy, everybody’swork will change, affecting the
flow of new ideasinto enterprises, their management, organisation and procedures.
These changes have major impacts on the roles leaders need to play, and on the
skillsthey need. The focus of aleader has shifted towards more intangibl e issues,
being avisionary, a storyteller and a change agent. The chapter reviews the litera-
ture onthe skillsand abilities|eaders need to be successful in the knowledge economy,
and describes the way in which they need to manage their organisations by manag-
ing the organisation’s business model, creating a risk-encouraging culture, and by
playing different roles.

Chapter 15 addresses the role of teams in the context of business process
change. The author claims that the concept of reengineering teams is not new to
business process change practice and research. However, frameworks that de-
scribe the organisational changes that need to be undertaken in order to establish
reengineering teams, in particular, are not available. The chapter proposes such a
framework, based on a case study approach. This framework can be used by
practitioners and academics to determine beforehand what to expect before the
actual re-engineering team isformed. Additionally, the chapter describes the char-
acteristics that surround the planning and design teams. This can be used as a
suggestion for organisationsin order to decideif they do have the appropriate num-
bers of individuals within ateam. In general, the chapter can serve as aguideline
that organi sations undertaking business process change in the future can utilise for
dealing with the issue of teams.

To conclude, thisbook provides aunique and timely compilation of multi-disci-
plinary views related to knowledge and business process management, addressing
theoretical and practical aspects from a socio-technical perspective. As such, the
book provides a unigque contribution to knowledge and business process manage-
ment research and practice.
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Knowledge Management
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ABSTRACT

Knowledge and Information Management (KIM) has existed as a separate
field of scientific research for almost a decade. It is therefore surprising that
very few studies to date have been concerned with the identification of the
scope and boundaries of the field, as well as the sub-topics and research
themes that constitute it. This chapter reports on the results of an empirical
analysis of more than 200 research projects in Knowledge and Information
Management. Using an inductive methodology of pattern matching analysis,
a more accurate definition of knowledge management is attempted, and an
innovative taxonomy of research sub-themes within the ‘umbrella’ area of
Knowledge and Information Management is proposed. Furthermore, a trend
towards a gradual maturation of the presently prevailing research paradigm
is identified, indicating a need for a ‘paradigm shift’ that will provide a new
direction and vision for future research in the area. We suggest that targeted
future research efforts in the area of knowledge technologies will contribute

Copyright © 2003, Idea Group Publishing.



2 Giaglis

to the development of the ‘next generation’ knowledge management systems
that will transform the existing ‘passive’ knowledge repositories into ‘active’
learning environments.

THE FIELD OF KNOWLEDGE AND
INFORMATIONMANAGEMENT

Inaworld of dynamic and discontinuous change, organisations are constantly
seeking ways to adapt themselves to new conditions so that they are prepared to
surviveand flourishinanincreasingly competitive environment. The proliferation of
the knowledge economy(Castells, 1996), emphasizing the value of information as
an enabler of competitive advantage, is naturally driving many companies to re-
examinethe ways they have treated their knowledge assets in the pastand to identify
ways in which they can exploitthem more effectively in the future (Argyris, 1994;
Albert, 1997).

In such a landscape, it is not surprising that Knowledge and Information
Management (KIM) has emerged as one of the most popular strategic change
management approaches inthe dawn ofthe 21% century (Davenport and Prusak,
1997; Currie, 1999; Spiegler, 2000). Its supporters argue that organisations may
achieve significantcompetitive advantages by analysing the data and information
thatoften remain unexploited in organisational systems and by transforming them
intouseful and actionable knowledge. KIM has attracted significant attentioninthe
spheres of both academic research and industrial practice inrecent years (Daven-
portetal., 1998). Thisis hardly surprising: knowledge is long known to be one of
the primary enablers of sustainable competitive advantage in periods of economic
turbulence (Nonaka and Takeuchi, 1995). At the same time, the increasing
capabilities of contemporary information systems to store, process, and dissemi-
nate information and to contribute to its transformation into knowledge, have also
served to enhance the role of KIM in organisations.

Despite the wide attention being paid to KIM, the definition of the field (both
asanacademic discipline and as amanagerial application area), together with a
clear description ofits scope and boundaries, is still a subject of intense debate. A
small sample of definitions found both inacademic textbooks and business-oriented
sources serve to demonstrate the sources of disagreements usually encountered.
Forexample, Starr (1999) defines knowledge management as “information or
data management with the additional practice of capturing the tacit
experience of the individual,” while O’Brien (1999) defines it as “a tool of
enterprise collaboration that facilitates the organisation, management,
and sharing of the diverse forms of business information created by



Directions and Trends in Knowledge Management Research 3

individuals and teams in organisations.” Laudon and Laudon (1998) claim
that knowledge management is “the process of systematically and actively
managing and leveraging the stores of knowledge in an organisation,”
while Malhotra (1997) maintains that knowledge management “embodies
organisational processes that seek synergistic combination of data and
information processing capacity of information technologies, and the
creative and innovative capacity of human beings.”

Even fromthis small sample of definitions, the epistemological and ontological
basis of KIM as an independent and distinguishable field of research and practice
isratherunclear. Some authors see it as an extension of traditional information
management, while others view it as the synergistic outcome of combining
information managementand human creativity. Moreover, some definitions seem
toadoptaprimarily softorganisational stanceand view KIM asa ‘process,” while others
follow amoretechnologically oriented hard approach and view KIM as a ‘tool.”

Perhaps some of this confusion may be attributable to the fact that the
terms ‘knowledge’ and ‘information,” while not necessarily meaning the same
thing to everybody, are explicitly or implicitly treated as synonymous in many
definitions. Another source of confusion may be the fact that different types of
knowledge seem to exist, each with potentially different management require-
ments by organisations and individuals. For example, the distinction between
explicitand tacitknowledge may prove to be ultimately misleading (Marshall
and Brady, 2000), as it tends to split the co-existent and inter-twined types of
knowledge into mutually exclusive categories. Finally, a main source of
disagreement seems to stem from the use of different analytical lenses to view
KIM depending on one’s background: researchers from the computer science
and information systems fields tend to view KIM as a tool and speak about
knowledge management systems, while researchers from a management
science background usually focus on the knowledge management process.

Asusual insuch cases, the truth is somewhere in the middle: knowledge and
informationmanagementis aninherently interdisciplinary research field inasmuchas
itsimplementation depends on technological systems and its application depends
on user acceptance and embracement (managerial and employee alike). The
interdisciplinary nature of the field renders its detailed epistemological study more
difficult, albeit at the same time also more important. This chapter sets outon a
roadmap to answering these questions through a combination of theoretical and
empirical research. The nextsection identifies the boundaries of KIM by drawing
ontherelevant literature of the computer science and the management science
reference disciplines. Following that, we present the results of an empirical
investigation into more than 200 research projects in Knowledge and Information
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Managementthat were funded by the Commission of the European Communities
duringtheyears 1998-2001. These projects, most of themstill ongoing, amount to
atotal costofnearly onebillion euro (¢ 1bn), thus representing the largest coherent
group of research efforts inthe area. Therefore, their analysis can yield extremely
interesting findings regarding the major research sub-topics within the ‘umbrella’
areaof KIM as well as indicators of trends and future research directions. These
findings are then encapsulated inanovel taxonomy ofknowledge management
research sub-fields that can serve as an analytical framework when assessing
the usefulness and potential contribution of'a given area of study within the
overall field of knowledge management (including related aspects of informa-
tion management as well). In turn, this understanding can assist towards
formulating policy suggestions for effectively supporting and promoting coor-
dinated knowledge managementresearch for the future.

THEORETICAL ANALYSIS:
‘HARD’ AND ‘SOFT’ KIM RESEARCH

Asargued earlier, research within the ‘umbrella’ field of Knowledge and
Information Management can generally fallundertwo broad categories depending
onthe departing point of the research questions. On the one hand, one research
stream draws predominantly on findings from the fields of computer science and
information systems, and sees knowledge management as an application area that
extends the traditional realm of databases and information management into so-
calledknowledge bases and knowledge management systems. In other words, this
‘sub-area’ of KIM is mostly concerned with investigating ways in which technologi-
cal capabilities can be exploited by organisations in their pursuit of knowledge-
driven competitiveness. On the other hand, a separate research streamis approach-
ing the same kinds of problems from a complementary perspective and attempts to
tackle the managerial, organisational, and humanissues surrounding the successful
introduction ofknowledge management within organisations. Researchunder this
‘sub-area’ of KIM is mostly concerned with investigating ways in which the process
ofknowledge creation, assimilation, communication, and enactment can be man-
aged by organisations. Table | summarises the characteristics and differences
between these research perspectives.

‘Hard’ Research

Knowledge management systems can be thought of as computer-supported
tools thataddress one ormore of the following problems related to knowledge and
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Table 1: Different research approaches on Knowledge and Information
Management (KIM)

‘Hard’ KIM Research ‘Soft’ KIM Research
Driven by Technological Developments Organisational Problems
Focus on Information Process
Reference Computer Science, Information =~ Management Science, Cognitive
Disciplines Systems, Artificial Intelligence Sciences, Psychology, Linguistics
Exemplary Knowledge Management Collaborative Work Processes,
Outcomes Systems, Knowledge Ontologies = Employee Empowerment

Mechanisms

information management (Ruggles, 1997): Knowledge Generation, Knowledge
Codification, and Knowledge Transfer.

Knowledge Generationrefers to the transformation of raw data or summarised
information into actionable knowledge. A number of research problems can be
thought of as belonging within this area. The first is the problem of pattern
recognition (Brash,2000), whichis concerned with identifying useful patterns in
data so that knowledge may be extracted from them. Questions related to data
mining arerelevant here, as isresearch in the field of artificial intelligence and
knowledge-based systems. However, other research questions may also be
relevant, such as real-time knowledge capture and computer-supported
groupware.

Knowledge Codification is concerned with the process of codifying,
categorising, and storing knowledge in an information system. One important
research question here is indexing (Delesie and Croes, 2000), that is the
appropriate data structuring schema to support knowledge discovery. Other
relevant questions deal with problems of knowledge acquisition and knowledge
representation (for example, knowledge ontologies).

Finally, Knowledge Transfer deals with the exchange of knowledge
between individuals and organisations (O’Dell and Grayson, 1998). User
interfaces in knowledge systems, technology-based learning, and know!-
edge assessment (Guns and Valikangas, 1998) are research issues that may
be classified under this category.
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‘Soft> Research

The introduction of aknowledge tool may be anecessary, butitis definitely
notanadequate condition ofthe successful implementation ofknowledge manage-
ment in an organisation (Gill, 1995). To this end, firms need to implement a
surrounding knowledge environment (Irani and Sharp, 1997) that deals effec-
tively with individual and organisation-wide aspects of managing knowledge as a
corporate resource. Collective learning (Rzevski and Prasad, 1998), col-
laboration and trust (Constant et al., 1994), and change management
(Burrows, 1994) are only some of the areas where ‘soft’ research issues
related to KIM may become of importance.

Towards a More Accurate Definition of KIM

The aforementioned differences in departing points, scope, and expected
outcomes inmuch ofextantresearch in Knowledge and Information Management
may serve, atleastpartially, to explain our difficulties when trying to define the area
asascientific field and portray its constituent elements. The differences between
‘hard’ and ‘soft’ approaches to KIM research may further mean that a single
identifiableresearch field may simply justnot exist. Instead, what we usually term
as ‘KIMresearch’ may inreality hide two (or even more) separate research fields
that, although intertwined and complementary, can be thought ofas independent
and distinguishable, even ifonly foranalytical purposes.

However, suchahypothesis needs to be backed up by appropriate empirical
evidence. To this end, acomplementary analysis of empirical nature isneeded to
identify the pragmatics of ongoing KIM research and contribute towards enhancing
ourunderstanding of whatthe main research problems that constitute what we term
as ‘KIMresearch’ are. The results of such an empirical analysis of more than 200
ongoingresearch projects in KIM are presented in the following section.

EMPIRICAL ANALYSIS:
KIMRESEARCHPROJECTS

The discussion that follows is based on the results of the so-called Integrated
Programme Portfolio Analysis (IPPA), which is organised by the European
Commission atregular intervals in order to provide a strategic overview on the
response to calls for research proposals in the area of the ‘Information Society
Technologies’ (IST) programme. The last IPPA exercise, on which this analysisis
based, was carried outin July 2001.IPPA is conducted by a group of independent
experts and examines the project characteristics from the technical perspective, the
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time to market, the risk profile of projects related to market dynamics, and so on.
Inthis chapter, the analysis is limited on the part of IPPA dealing with research into
Knowledge and Information Management (KIM).

Global Picture

Outofthe 1,725 proposals funded by the European Commission in the first
six calls of the IST Programme (1998-2001), 316 (more than 18% of'the total)
were marked as addressing the technological area of ‘ Knowledge and Informa-
tion Management’ (KIM). Since this renders KIM the most popular of the
technological areas addressed by the programme, it was decided to pursue amore
detailed investigation of these projects to identify:

a) Themajorresearch sub-topics and themes that can be grouped under the
general heading ‘Knowledge and Information Management.’

b) The trends in KIM-oriented research, as well as the characteristics and
directions of promising futureresearch efforts.

c) Suggestionsandrecommendations forthe effective managementofthis large-
scaleresearch portfolio atthe European level.

The KIM projects represent a total funding on behalf of the European
Commission of440million euro (*440m), while the project participants themselves
commitan equivalentamount of money in self-financing the research efforts, thus
resulting in a breathtaking amount of nearly one billion euro (+1bn) devoted to
European-wideresearch in Knowledge and Information Management. The sheer
magnitude of thisamount makes amore detailed analysis of the research outcomes
aworthwhile endeavour.

Outofthe 316 KIM projects, 235 (or 74.4%) are classified as Research and
Technology Development (RTD) projects. This sample of 235 projects was used
asabasis forall the analyses presented herein.

Analysing these projects regarding their distribution of projects per Key
ActionLine (KALsrepresentthe smallestclassificationunitofresearchareas inthe
IST programme) reveals arather fragmented picture. KIM research projects can
be found underno less than 55 different Key Action Lines. The most popular of
thoseisnaturally KAL 2.1.2 (Knowledge Management) with 24 projects, followed
by KAL 2.2.2/2.2.3 (Smart Organisations) with 17 projects, and KAL 6.1.1
(Future and Emerging Technologies) with 13 projects.

Giventhe great diversity and dissimilar nature of Key Action Lines that seem
to attract Knowledge and Information Management projects, it was felt that the
projects might belong to more than one coherentresearch theme, thus providing an
initial indication that our theoretically driven hypothesis discussed in the previous
section may prove to be true. It was therefore decided, apart from the overall
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statistical analysis discussed in the next section, to pursue a more in-depth
investigation of the individual projects submitted under the most popular Key
Action Lines to identify pertinentresearch themes and future research directions in
KIM.

Project Profiles

The firsttype of analyses performed on the KIM projects were of the single-
variable type, aimed at identifying the project profiles based on a number of
characteristics. The KIM projects, as expected, are quite interdisciplinary innature
in terms of the technologies addressed. Figure 1 illustrates the most popular
technologies addressed by KIM projects. These include Visualisation, Virtual
Environments, and Image Processing (14% of projects), followed by
Optimisation Tools and Decision Support Systems (13%), Content Authoring
Tools (12%), and Agent Technologies (11%). Other technologies that seem to
form the underlying basis for research and development in KIM include: Mobile
and Wireless Communications, Middleware and Distributed Systems, and
Internet Technologies.

Most of the KIM projects are horizontal in nature, addressing the Cross
Sector/Generic category, asillustrated in Figure 2. Of the remainder, the interest
seems to be almost evenly spread between Administrations (13%), Education
and Training (13%), Healthcare (13%), Cultural (11%), and Tourism (11%).

Figure 1: Technologies addressed in KIM research

TECHNOLOGIES ADDRESSED
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Figure 2: Industrial sectors addressed in KIM research
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Figure 3: RTD vs. non-RTD Knowledge and Information Management
projects
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Identifying The Trends

A second-level analysis was then performed to identify major differences
between earlier Knowledge and Information Management projects (submitted
within 1998 and 1999) and more recent ones (submitted within 2000 and 2001).
This comparative analysis yielded interesting results regarding the trends of KIM
research through time. Firstly, there isamarked decrease inthe number of Research
and Technology Development projects, from 84% to 60% of the total, as shown
inFigure 3. Non-RTD work in the context of the IST programme refers mainly to
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Figure 4: Expected output of KIM research projects

EXPECTED PROJECT OUTPUT
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demonstration projects, dissemination and technology transfer actions, studies, and
SO on.

Asthenon-RTD work refers mostly to projects that aim at demonstrating the
commercial potential ofalready developed technological solutions, the aforemen-
tioned decrease inthe number of RTD projects may imply a gradual maturation of
KIM asaresearch field, coupled with a corresponding uptake of more industrial
practice-oriented work. This assumptionisalso supported by other analyses. More
specifically, there is a clear shift from more ‘revolutionary’ project outputs
(including proof-of-concepts, improved methods, increased know-how) torather
‘evolutionary’ outcomes that are closer to the market (new products and services),
asillustrated in Figure 4.

The above might suggest that the area of Knowledge and Information
Managementis moving towards a gradual assimilation of the prevailing paradigm,
asindicated by the fall inresearch being done. Ifthis is true, anew ‘vision’ might
be required to indicate new research orientations for the future. However, to
substantiate this finding and elaborate on what the new vision mightbe, the next
sectiondiscusses the results ofadetailed analysis of research themes as identified
by ananalysis ofindividual KIM projects. This analysis leads usto suggestanovel
taxonomy ofknowledge management and information managementresearch.
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TOWARDS ATAXONOMY OF KNOWLEDGE
MANAGEMENTRESEARCH

Theaforementioned empirical analysis suggests thatalarge and rather diverse
number of research sub-themes are classified under the KIM research area. For
example, in line with the theoretical analysis, a number of projects address
corporate knowledge management applications, while some projects address
primarily knowledge technologies (for example, technologies for knowledge
representationand visualisation). This findingis also consistent with the preliminary
results of the theoretical analysis of the literature and suggests that there might be
anopportunity for drawingalistof sub-areas within the overall field of Knowledge
and Information Management in the form ofataxonomy. It was therefore decided
to pursue an exploratory analysis of individual projects to identify the most pertinent
research themes and propose amore detailed classification of the KIM category.

To this end, a more detailed analysis was conducted on the KIM research
projects. This analysis was based on examining the project scope and objectives
as provided by the researchers themselves in the description of each research
project. This analysis produced the following outcomes:

*  The majority of projects submitted in the Knowledge Management Key
Action Lineaddress either the provision of Knowledge Management Services
(66%) or the development of Knowledge Management Systems (31%).
However, more than halfofthese projects (55%) donot directly contribute
toresearch and technology development, while some address issues such as
ontologies (24%), knowledge visualisation (17%), and semantics (14%).

*  Theprojects submitted in the Smart Organisations Key Action Line address
primarily the provision of Knowledge Services (such asknowledge trading)
(47%), Application Service Provision (12%), with limited research on
knowledge technologies (12%).

*  Inthe Open FET Domain Key Action Line that deals with high-risk long-
term research, things are expectedly very different. Nocommon research
themes can be easily identified as projects deal with issues ranging from
algorithms and data management to neurocomputing and learning (either
for humans or machines).

*  Finally, the projects submitted under the other Key Action Lines address
somewhat different research themes. The majority deals with Information
Analysis Methods & Indicators (33%), while some address datamining and
datawarehousingresearch problems. Finally,aminority of projects deals with
organisational information systems, eitherin the form of decision supporttools
or geographic information systems.
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Figure 5: Taxonomy for research in knowledge and information management
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Based onaninductive pattern matching analysis on the above findings, anovel
classification for Knowledge and Information Managementresearch is proposed
(illustrated in Figure 5). According to this, the KIM area consists of two domains
that present different characteristics and research roadmaps: Knowledge Man-
agement and Information Management. Each of these two main research areas
canbe further divided into anumber of more detailed research sub-themes and
challenges as shown in the figure.

It must be noted that neither the list of research sub-themes nor the list of
research problems and challenges identified in Figure 5 are meantto be exhaustive.
Both the fields of knowledge management and information managementare very
lively research areas, and any attempt to provide anything butan indicative list of
current research problems would be fruitless. Instead, the taxonomy aims to
suggest that the portfolio of research issues commonly placed under the KIM
‘umbrella’ is socomplicated and diverse that it deprives KIM of the coherency that
shouldbeidentifiable inany distinctresearch field.

Atthesametime, however, the fact that research in Knowledge Management
presents problems and issues that are identifiable from those typically associated
with the more ‘traditional’ field of Information Management does not mean that
talkingabout KIM in generalmakes nosense. Thereisaclearneed, identified earlier
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inthis chapter, for an interdisciplinary approach to the overall problem of managing
information and knowledge as organisational assets. However, we contend that,
dueto the complexity of this problem, only by a careful analytical decomposition
and focused research effort may the research community address the entirety of this
overall problemeffectively.

CONCLUSIONS

Followingacombination oftheoretical and empirical research, this chapter has
suggested that the research fields of Knowledge Management and Information
Managementare analytically separable and present distinctresearch challenges and
issues, despite the fact thatthey are quite commonly treated as synonymous inmuch
academicresearch and organisational practice.

Furthermore, we have shown that the overall domain of Knowledge and
Information Management seems to be at a stage where the prevailing research
paradigm has started to present signals of potential weaknesses, since the research
community seems to be less focused onresearch work inrecent years. Based on
this observation, we may arrive at a conclusion that a paradigm shift may be
required. Fromaresearch policy perspective, this would present the challenge of
identifying the next paradigm, and providing the research community with support
toaddress the research themes necessary torealise this paradigm in the near future.

However, this conclusion should be treated cautiously as significant further
research is needed to substantiate itbeyond reasonable doubt. Indeed, we have
based our observation by examining only research projects being funded by the
Commission ofthe European Communities. Further to therestriction of our sample
within the confines of Europe only, this choice presents us with an additional
potential bias. The European Commission has a certain viewpoint as to what
constitutes ‘research,” whichisheavily oriented towards applied research and near-
commercial tool development. This may explain, atleastin part, the bias we have
identified towards the lack of basic research and the alleged trend towards less
research work being carried lately.

However, the policy implications of our findings remain significant. The
challenges associated with the research categories shown in the taxonomy we have
suggested are quite different from each other, and some research issues have
received much less attention by policy makers (including the European Commission
itself) than others. Forexample, we believe that the Knowledge Technologies area
has beenrather overlooked in comparison with other sub-fields of Knowledge
Management. This includes research work inanumber of frontier domains such as
knowledge representation (including ontological developments and semantics),
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knowledge visualisation (including interfaces for knowledge presentation and
understanding),and knowledge analysis (including agent-based and data mining-
based knowledge analyses). Furthermore, inthe Knowledge Management Tools
and Environments domain, an identifiable research challenge exists to drive the
developmentofthe so-called ‘next generation’ Knowledge Management systems
that will transform the existing ‘passive’ knowledge repositories into ‘active’
learning environments. Further research efforts may address thisissue inmore detail
by explicating the current research challenges within the field of Knowledge
Management, and devising research and policy programmes that would address
thisunbalanced rate of development, which, ifleftunsupported, willundoubtedly
hinder the likelihood of successful Knowledge Management application in
organisations.
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Chapter 11

KnowledgeEconomy:
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ABSTRACT

The dramatic development of information and communications technology,
theincreased speed of scientificandtechnol ogical progress, andtheincreased
global competitionledtothegrowingimportanceof knowl edgeand technol ogy
for economy. Modern economy, therefore, increasingly includes features of
knowledge economy, an economy based on production, distribution and use
of knowledge. Also, more and more the growth of companies depends on
innovation, and innovation is based on knowledge. This chapter presentsan
overview of knowledge economy. It describes the categorisation and a
characteristicof knowledge, anal ysesfeatur esof knowl edgeassets, describes
thereasonsfor theimportanceof infor mation and communi cationstechnol ogy
for knowledge economy, and the economic aspects of knowledge assets.
Finally, it describes the production, transmission and dissemination of
knowledge, aswell asthe measurement of knowledge required for providing
adequate economic indicators for the new economy.

INTRODUCTION
I nfluenceof knowledgeoneconomicactivitieshasgrownconsderably inthe
lastthreecenturies(Drucker, 1993). Thefirst half of theei ghteenth century brought
theinvention of technology, acombination of craft and skill withorganisedand
systematicknowledge. Thefirstencyclopaediathat contai ned asystemati cdescrip-

Copyright © 2003, Idea Group Publishing.
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tionof all craftsaswell asthefirst technical school sappearedinthesecond half of
theei ghteenth century. Theseproceedingshel pedtoconvert craftintomethodol ogy
andledtotheindustrial revol utionthat causedaradical transformationof society
by theuseof technol ogy.

In the last quarter of the nineteenth century, Frederick Taylor applied
knowledgetotheanalysisand engineering of work. Taylor’ sapproachresultedin
arapid increase of productivity of about 3.5-4.5% per year, thus knowledge
becameanimportant economicresource. Also, asaresult of decadesof gradual
increaseof productivity, thestandard of livingindevel oped countriesincreased
remarkably. Oneof theconsequenceswastheincreaseinfundingfor education
from about 2% of GNPto 10% or more.

Inthesecond half of thetwentieth century, systemati c application of knowl-
edgeinmanaging productionandtheserviceprocesses, aswell asinnovation, led
tothedevel opment of themanagement functionthat becameessential for further
economicprogress. Animportant roleof management wasto seek out what new
knowledgeisrequiredtofurther increaseeconomicoutput and how thisknowledge
canbemadeuseful.

In the last two decades, ideas, knowledge and technology became
increasingly important to economy. One of the key reasonsfor thiswasa
dramatic devel opment of information and communi cationstechnol ogy that
provided acheapfacility for manipulating, storing, distributing and accessing
informationthat ledtothegrowingknowledgeintensity of economicactivities.
Other reasonsincludeincreased speed of scientificandtechnol ogical progress
that led to accelerate growth of quantity of scientific and technological
knowledge, aswell asincreased global competitionfuelled by globalisation of
tradeand massivederegulationthat led to reduced costs.

Thesecond section of thischapter describesthebasic characteristicsof
knowledge economy and showshow economiststreat knowledgein model sof
economicgrowth. Thethird section deal swith categorisation of knowledgeas
well aswiththespecific characteristicsthat makeit different fromtangible
goods. The fourth section deals with knowledge of intangible assets and
reasonsfor theirincreasing significanceincontemporary economy. Sectionfive
describesreasonsfor the importance of information and communications
technol ogy inknowledgeeconomy, whilesection six describestheeconomic
aspectsof knowledgeassets. The next section givesabrief discussionwith
several examplesof knowledge management at acompany level. Thefinal
section analysesproduction, transmissi onand dissemination of knowledge, as
well as the measurement of knowledge required for providing adequate
economicindicatorsfor thenew economy.
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BASICFEATURESOFKNOWLEDGEECONOMY

Advancesintechnol ogy and accumul ationof knowledgel argely determinethe
economic growth of developed countries. A key driver of growth in modern
economy isinnovationrather than production efficiency; innovation dependson
knowledgeand al so createsnew knowledge. I nnovative productsand services
createnew markets. Today inthecomputer industry, 70 percent of revenuecomes
fromproductsthat did not exist twoyearsago. Whileapproximately 50,000 new
products appear every year intheU.S,, only afew thousand appearedin 1970
(McKenna, 1997).

M oderneconomy increasi ngly includesfeaturesof knowledgeeconomy, an
economy based on production, distributionanduseof knowledge. K nowledgethat
transforms the economy may come in the form of technological innovation,
devel opment of new productsand services, softwaredevel opment or complex
problemsolving.

A growing number of high-skilledknowledgeworkers, i.e., workerswho
mani pul atesymbol srather than machines, areempl oyedinvariousareasof service
economy likeeducation, researchand devel opment, consultancy, management or
softwaredevel opment. About 85 percent of Americanswork inservices, with65
percent of themworkinginhigh-skilled areas, andthesearetheworkersthat create
most of thewealth in modern economy (Wyckoff, 1996). The manufacturing
process is also becoming knowledge based so that today intangible inputs,
depending upon employeeknowledgeand skills, account for an average of 70
percent of thevalueof acar andfor 85 percent of theval ueof hi-techgoodslike
CDsor chips(TheWorld Economy Survey, 1996).

A range of knowledge-based products appear in the form of knowledge
goods, digitised processes, digitised physical goods, and knowl edge-enhanced
physical goods and services (Choi and Whinston, 2000). Knowledge goods
includegoodsthat canbedigitised andtransferred over computer network, such
asmagazines, books, photographsor music. Digitised processesareproductsor
servicesthat rely onprovidersthat havespeciaised knowledge, likel nternet-based
informationsearchservices. Everythingthat canbedigitisedand sent over computer
network, like news, postcards, tickets, instructions or government forms, is
cons dered asdigitised physical goods. K nowledge-enhanced physical goodsand
services are built around products that cannot be digitised but have some
componentsthat areknowledge-based, likecontrol of homesecurity and appli-
ancesthat isdoneby software.

Onthecountry level, itisestimated that morethan 50 percent of GDPinthe
magjor OECD economiesareknowledgebased (OECD, 1996). Thefastest growth
of output and employment isintheknowledge-intensiveservicesectors, suchas
educati on, communi cationsandinformeation, followed by high-technol ogy indus-
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triessuch ascomputer, electronicsand aerospaceindustries. Thevalue added
generated by knowledge-based industriesinthe OECD increased at anannual
average rate of seven percent between 1985 and 1994, while the figurefor a
businesssector asawholewasjust over fivepercent.

Advancesintechnology arerel ated to advancesinknowledgethat comevia
advancesinscience, researchand devel opment. Knowledgecansgnificantly affect
economicgrowthwhenitisembeddedintechnol ogy that canbeusedineconomic
practice. However, new technology has not finished with itsinvention since
inventionstypicaly appear inrudimentary form, asexamplesof laser, trang storand
radiodemongtrate. Beforenew technol ogy canbecomeuseful andefficient, it must
passthroughalong, complex and highly uncertain processincluding numerous
improvementsdoneby different groupsof actors(Rosenberg, 1996).

Anappropriategovernment policyiscrucia insupportingeconomicgrowthby
meansof scientificandtechnol ogical devel opment. Such policy hastoinclude
support of education, trainingandresearch, aswell asstimul ateinteractionbetween
university andindustry (OECD, 1996).

For along period of time, economists realized that economic growth is
influenced by knowledgeandtechnology. Neverthel ess, traditional model sof
economicgrowthcorrel ated productionand economicgrowthwithlabour, capital,,
materia sandenergy, whileknowledgewastreated asanexternal influence. Itwas
only adecadeandahaf agothat economistsexplicitly incorporated knowledgeinto
general economicequilibriummode sintheframework of theendogenousgrowth
theory (Romer, 1994). These models take into account that investmentsin
knowledge can increase the productive capacity of the other factors of
production by triggeringimprovement inorgani zation of production, aswell as
by introducing new andimproved productsand servicesandthusraisingreturns
of investment. However, itisnot at all ssimpletotreat knowledgeasaproduction
factor sincethereareseriousand not yet compl etely understood differencesin
production, exchange and use of knowledge compared with production,
exchangeand useof conventional productionfactors.

FORMSOFKNOWLEDGEAND

CHARACTERISTICS

A hugequantity of informationisconstantly being created and stored, but it
doesnotmeanthatitisautomatical ly turnedintoknowledge. I nformationbecomes
knowledgeonly whenitenabl esactionether by readingand applyingitby humans
or processingit by machines. Davenport and Prusak (1998) givethefollowing
definitionof knowledge:
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“Knowledgeisafluid mix of framed experience, values, contextual
information, and expert insight that providesaframework for evaluating and
incorporating new experiencesandinformation. It originatesandisappliedin
themindsof knowers. Inorganizations, it of ten becomesembedded not only
indocumentsor repositorieshbut alsoin organisational routines, processes,
practices, and norms.”

Codified and Tacit Knowledge

Knowledgeappearsintwo basicforms, ascodified andtacit knowledge
(Nonakaand Takeuchi, 1995). Codified knowl edgeisknowledgethat canbe
expressed in the explicit and formal way in books, journals, manuals or
knowledge bases. This enables efficient and cheap storage, distribution,
access, verification and reproduction of suchknowledgeby meansof informa-
tionand communi cationstechnol ogy. Thistypeof knowledgeistypically gained
by formal educationandtraining.

Tacit knowledgeisknowledgethat peoplepossessintheir minds, anditis
difficulttocommunicateor transformintoexplicitform. Thissort of knowledgeoften
appearsasskillsor competencies, anditisusually gained by experienceor training.
Alotof timeisneededtobeachievedanditismuchmoredifficulttotransfer toother
peoplethan codified knowledge. Anexampleof tacit knowledgeisanexpert’s
understanding of how somecomplex systemoperatesor how aparticular technol -
ogy canbeusedinvariouscircumstances. Tacit knowledgeisasimportant for
economic purposesasexplicitknowledge.

Codified andtacit knowledgearecomplementary, and oneenablescreation
of the other. Not only that tacit knowledge can be transformed into codified
knowledge, but also, by using new codified knowledge, new kinds of tacit
knowledgemay bedevel oped (Nonakaand Takeuchi, 1995).

Know-What, Know-Why, Know-How and Know-Who

There are several types of knowledge relevant to knowledge economy
(Lundvall and Johnson, 1994). Know-what isknowledgeabout facts, and thisis
thetypeof knowledgethat expertshaveto possess. Know-why ded swithscientific
knowledge of laws and principles. This type of knowledge is the basis of
technol ogical devel opment. Productionof thiskind of knowledge(research) andits
reproduction (teaching) istypically doneinorganisationslikeuniversities. Know-
howisrelatedtoskill,i.e., theability todo something. Thistypeof knowledgeis
typically devel opedandkeptinindividual firms. Know-whoincludesinformation
about whoknowswhat andwhoknowshow todowhat. Thistypeof knowledge
isof particular interestinmoderneconomy sinceit hasaneedfor different typesof
skillsandknowledgethat aredispersedinsociety.
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Know-what and know-why are codified knowledge obtained viabooks,
journa s, manual sand other knowledgesourcesor by attendinglectures. They are
nearest to being market commodities. Know-how and know-who aremoretacit
knowledge, moredifficulttocodify or measure. Know-howisnormallylearnedin
direct contact between astudent and hismaster, andisfurther devel oped through
long experiencevial earning-by-doing. Know-whoistypically learned through
socid practiceininformal relationsor professional societies.

Characteristics of Knowledge

K nowledgehassomecharacteristicsthat considerably differ fromthecharac-
teristicsof traditional goods, and complicatesitsmeasurement and useineconomic
models. For exampl e, knowledgeremainswiththeseller evenwhenthebuyer has
acquired it, so it can be sold to many buyers. Knowledge is not destroyed in
consumption, andmoreunitsof thesameknowledgeadd noadditional valuetoone
that possessesthisknowledge. Knowledgeal sohasaspillover effect—learning
atask canenhancelearning of anew task.

Thevalueof knowledgeisnot knownuntil itispurchased and used, whilefor
tacit knowledge the value of knowledge is often not known until it is gone.
K nowledgecanbecomeobsol ete, andthelifetimeof knowledgeishighly uncertain
andvariesconsderably for different typesof knowledge. Knowledgeembedded
inemergingtypesof productsor servicesthat | earn or adapt withuseundergoesa
changeeachtimetheproduct or serviceisused.

KNOWLEDGEASSETS

Inhisseminal book, Intangibles: Management, Measurement, and Report-
ing, BaruchL ev definesknowledgeasset (or intangiblecapital) asa“ clamtofuture
benefitsthat doesnot haveaphysical or financial embodiment” (Lev, 2001). He
identifiesthreecomponentsof knowledgeassets. discovery, organi sationd capital
and humanresources, which may appear either independently or incombination.
Basicdiscovery-relatedknowledgeassetsareresearchand development (R& D),
investmentininformationand communicationstechnol ogy, patentsandinnovations.
Themostimportant componentsof discovery areinvestmentsinR & D, andthey
arequitelarge—e.g.,in1998 R & D-to-salesratiowas11.1 percentinsoftware
companiesand 12.1 percent in pharmaceutical companies (Aboody and Lev,
2001). Theestimated annual ratesof returnonR & D investmentarea sofairly high,
between 20-35 percent (Hall, 1993). Contribution of basicresearchtocorporate
productivity andgrowthisfoundtobesubstantially larger that thecontributionsof
other types of R & D like product development (Griliches, 1995), with the
estimated contributionratiobeingthreetooneinfavour of basicresearch.
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Organizational capital incorporatesitemssuchasbrands, informationand
communicationstechnol ogy, softwareor customer acquisitioncosts. Sincethere
arenoreliabledataontheinvestment of afirminorganisational capital, computer
capital was used as an approximate measure of organisation capital, since
investmentincomputerscanberegardedastheproxy forinvestmentinorganisationa
change. Itwasshownthat each dollar of computer capital isvaluedinthecapital
marketatamost 10dollarsof themarket va ue(Brynjolfssonand'Y ang, 1999), and
thiscan betaken astheindicator of theval ueof organisational capital. Empirical
research hasproven the strong rel ation between investmentsin discovery and
organisationa capital, and company valueand performance.

Althoughhumancapital (i.e., humanresources) iswidely regarded asoneof
themostimportant componentsfor corporatesuccess, thereisnoevidenceof the
existenceof sgnificantinfluenceof investmentsinhumancapita (e.g.,intrainingor
compensation plans) oncorporateva ue. Namely, companiesdidnot publishany
guantitativeinformationonhumanresources, andthesurvey datadoesnot give
enoughmaterid for reliableconclusions.

Knowledgeassetswerecreated throughout the history of thehumanrace
with particular intensity in the period of major inventionslike electricity,
telephone, transistor and the laser. However, their economic importance
explodedonly inthelast threedecades. Thisexplosionisduetothecombina-
tion of two economicforces, increased businesscompetition (market pull)
fuelled by globalisation of tradeand massivederegul ation, and appear ance of
information and communications technol ogies (technology push), espe-
cially thelnternet. All theseled to the creation of new businessmodelsand
made knowledgeassetsamajor valuedriver of business. M odern companies
usewithintensity internal and external computer networksinorder toenable
closecooperation between employees, suppliersand customers.

Innovation becomescritical for thesurvival of companies. Thenumber of
professional workersengagedininnovation quitenoticeably increasedfrom
3.8percent of all employeesin1980t05.7 percentin 1999 (Lev, 2001). The
intensity of knowledge of world-manufactured exportswasa most constant
between 1970and 1977, but since 1977 it hasprogressively increasedfroman
index valueof 0.71in1977t01.04in 1995 (Sheehanand Tegart, 1998). Al so,
theeconomicoutput of theU.S. economy measured intonsisa most thesame
asitwasacentury ago but itsreal economicvalueis20timeslarger (Wolf,
1998). Theadded valueisrelated withintangiblecomponentsincreasingly
incorporatedin productsand services.
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THEROLEOFINFORMATIONAND
COMMUNICATIONSTECHNOLOGY IN

KNOWLEDGEECONOMY

Therapiddeve opment of informati onand communicationstechnology (ICT)
inthe last two decades drastically changed the way knowledge is processed,
stored, distributed and accessed. New | CT systemsfor computing, communica
tions, scanning, imaging and storagearecontinuously being devel oped. A huge
quantity of digitised material appeared and asubstanti al number of applications
weredevel oped. |CT equipment pricesdropped dramatically inthel ast decade,
e.g.,theannual fall of computer priceswasabout 12 percent from1987t01994,
andabout 26 percent from 1995 and 1999. Thecost of transmitting onebit of data
over akilometredeclined by threeordersof magnitudebetweenthemid-1970sand
thebeginningof the1990s, permittingmuchmoredatato betransmitted over longer
distances. All thishad amajor influenceontheeconomy asawhole.

Digital technol ogiesmakeprocessing, storageand accessing of information
increasingly cheaper and easier. Huge quantities of informationinfluencethe
operation of businesses and markets, and lead to creation of wealth through
exploitationof information. Anexceptionaly stronginfluenceof | CT oneconomy
camefromtheexpl osivegrowth of computer networks, thelnternetinparticular.
ThelnternetandtheWorldWideWeb enableextremely fast and chegpdistribution
of knowledge(intheformof text, drawings, formul as, computer model s, project
plans, etc.). Thecooperationindevel opment of knowledgeonaglobal scale, as
well asdistancelearning, becameareality for millionsof people.

Digitisationand networking a soledto massiveincreasein codification of
know-what and know-why partsof knowledge, and caused theshiftinbalance
of thestock of knowledge. Theshortage of tacit knowledgeappeared, andthe
skillsneeded to handle codified knowledge becameincreasingly important
(CSEC, 2000).

Knowledgeindigital formcanbestored onvariousmedia. Tacitknowledge
isstoredinthehumanbrain, whilecodified knowledgewastraditionally storedin
booksandjournds. Inthelast 50years, softwareappeared asanindispensablenew
medium for storage of codified knowledge (Armour, 2000). Software hasthe
uniquecombination of desirablecharacteristics: itispers stent, quick toupdateand
active. Theactiveproperty of softwaremeansthat software, whichcaneasily and
quickly bespread over gresat distances, canbeappliedtoactionsmply by executing
it (examplesaretechnical or scientificcal culation, control of plantsand project
management). Becauseof itsval uablecharacteristics, ahugeandrapidly growing
quantity of knowledgefromall possiblesourcesisprogressively beingtrandated
intothismedium.
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Information and knowledge areused bothlocally and globally. Themain
source of local information islegacy databasesin companiesaswell aslocal
networks(intranets), whilethemainsourceof distributedinformationisinformation
stored on millions of serversand accessibleviathe World Wide Web. While
informationstoredindatabasesiswell structuredand mostly textud , informationon
theWebisunstructured, amixtureof textual and non-textual, and prepared by a
variety of individual sand organi sations. Inspiteof this, theWeb containsawedl th
of useful information. I only one-tenth of theestimated onetotwobillon\Web pages
are useful and reliable, this makes the Web a huge information source. Such
assumptionwasconfirmed by thedevel opment of alibrary of computer science
consisting of a huge number of valuable papers collected on the open Web
(Lawrenceetal, 1999).

Analysisof theso-called” deepWeb” (or “invisibleWeb”) have shown
that databasesand other sources, that can bereached viatheir entry Web pages
but cannot be searched directly viasearch engines, areextremely rich. It was
foundthat morethan 200,000 deep Web sitespresently exist, contai ning 400-
500timesmoreinformationthan® surfaceWeb” withathreetimeshigher quality
(Bergman, 2000). Deep Web sitestend to benarrower, with adeeper content
thantheconventional Web sites.

In order to enable efficient search for information on the Web, numerous
methods and techniques of search were devel oped and incorporated in search
engines. Theseincludetext andimagesearch, linguisticandintel ligent approaches
tosearch, exploitingtheWeb hyperlinking structure, softwareagentsor natural
languageprocessing(Ceric, 2000). Hugeinformationsources, either storedlocally
incompanies, government and scientificingtitutionsor availableviathel nternet,
containknowledgethatisdifficulttodiscover. Variousmethodsusedindatamining
andknowledgediscovery indatabases, such asstatisticsand machinelearning
(Fayyad et al., 1996), enable the discovery of information characterisation,
clusteringof informationandrel ation betweendifferent data. Thesemethodsare
increasingly appliedinWebmining, whichincludesbothmining of Web contentand
Webusagemining(Cooley etal., 1997).

ECONOMICSOFKNOWLEDGEASSETS

Knowledgeassetsareexposedtoeconomiclaws,justlikephysical ones. Lev
(2001) providesaunified cost-benefit approach to the analysis of knowledge
assets, andidentified twodriversof benefitsfromknowl edgeassetsandthreecost
drivers(valuedetractors). Vauedriversincludenonrivalry and network effects,
whilecost driversarepartial excludability,inherent risk and nontradability.
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Value Drivers

Physical or financia assetsarerival (scarce), aswhen someoneusesan asset
(e.g., computersor credit), it cannot be used by anybody el se; also, themorea
product isproduced, thescarcer will thisproduct beanditscost will behigher.On
thecontrary, knowledgeassetsarenonrival (nonscarce), sincedifferent userscan
usethems multaneoudy. For exampl e, theuseof specific softwareby oneuser does
not prevent other usersfromexploitingitat thesametime. Nonrivary isrel atedwith
thefact that knowledgeassetstypically havealargefixed costand avery small
marginal cost (usually rel ated to reproductionandtransmission). For example,
whilethedevel opment of compl ex softwarerequirescons derableinvestments, the
cost of producing a CD or sending software over the Internet is negligible.
Knowledgeassetsarethereforenot scarce— just the opposite, themorethese
assetsareproduced and used, thelower theprice. Thescal ability of knowledge
assetsislimited only by thesizeof themarket.

Thebenefitsof beingapart of thenetwork (e.g., mobiletel ephonesnetwork,
or network of users of the Corel software suite) increase with the size of the
network. A bigger network sizeincreasestheusefulnessof anetwork andleadsto
more applicationsand better user manuals, helpsfacilitiesand lowers prices.
Compatibility with the accepted standard isvery important sincethishelpsin
expandingthenetwork sizeandinreducing consumer uncertainty (Shapiroand
Varian, 1999).

Cost Drivers

Knowledgeassetsarenot without limitations, suchassmall markets. The
principal limitation of knowledgeassetsisrelatedtodifficultiesinmanaging and
operatingknowledgeassets. For exampl e, whiletheownersof tangibleassetscan
securethemby precisely defined property rights, ownersof knowl edgeassetsthat
heavily investedintheir creationcannot compl etely and effectively excludeothers
fromthebenefitsof knowledgeassets. Thisphenomenoniscalled partial exclud-
ability. For example, companiescannot prevent their empl oyeesfromleavingthe
company after they havebeengivenasubstantial training. Besides, evenwhenthe
company hasthe patent for aproduct, non-ownerscan enjoy spilloversdueto
imitation or copying. The role of management should be to use knowledge
management techni questhat giveoptimal benefitfromone’ sowninventions, and
alsoexploitdiscoveriesof othersinalega manner.

Theinnovation processcarriesaninherent and considerablerisk compared
withphysica orfinancia assets. A comparativestudy doneby K othari etal. (2000)
hasshownthat theaverageearningrisk associatedwithR& Disthreetimeslarger
thantheoneassociated with physical equipment. Basicresearchdoneintheearly
stageof theinnovation processiscarrying thehighest risk (Rosenberg, 1996).
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Promising managementinstrumentsfor reducingtherisk areR & D alliancesor
diversifiedportfoliosof innovativeprojects(Lev, 2001).

Whilephysi cal assetshavetheir market price, thereisnoorganised market for
knowledgeassets, i.e., they arebasically nontradable. Nontradability isrel ated
withsevera problems. Oneof themistheproblemwithwritingcompl etecontracts
that specify all eventualitiesof intangibleinvestmentsand associated rightsand
responsibilitiesof theparties. Two other problemsareintiny marginal costsof
producing resultsof investmentsin knowledgeassetsthat do not support stable
pricing, and problemswith property rightsfor knowledgeassets. Asfor thel ast
problem, uptoeight percent of all productsand servicesworldwidearepirated,
with coststotheU.S. aloneestimated to be $200 billion annually (Lehman,
1996). Recently devel oped | nternet-based marketsin knowledge assetsmay
leadtoimprovement of intangibleassetstradability.

PRODUCTION,DISSEMINATIONAND
MEASUREMENT OFKNOWLEDGE

Production, Transmission and Dissemination of Knowledge

Productionof fundamental knowledgeisdoneprimarily throughbasicre-
searchat universtiesandgovernmentlaboratories, whileproductionof knowledge
orientedtoward devel oping technol ogy or creating new productsor servicesis
mostly doneby applied or commercial research (OECD, 1996). Fundamental
knowledgeisthefoundationfor technological devel opment andisregarded asa
publicgood. Governmentsshoul d thereforesubsidisethiskind of creation of
knowledge in order to enable economic growth. However, the borderline
between science and technol ogy cannot be precisely marked; for example, it
iswell knownthat thesearchfor atechnol ogical solutioncantrigger thecreation
of fundamental knowledge.

Knowledgetransmissioncons stsprimarily of education, andisprovided by
universities. Properly trained researchers and professionalsare necessary for
producing and applying scientificandtechnol ogical knowledge, aswell asfor
further transmissionof knowledge. Universitiestoday areconfrontedwithsevera
problemsinfulfilling their function: research budgetsare decreasing, thereis
diminishinginterest for careersinthefield of scienceand abroad-based education
hastobegiventoagrowing number of students.

K nowledgedi sseminationthroughout theeconomy isessentia for stimulation
of itswideuseandfor increasingthecontribution of technol ogy toproductionand
servicesectors. Knowledgedistribution networksbased at scientificinstitutions
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disseminateknowl edgetoeconomicandsocia institutions, and especialy enter-
prises, that usetheknowl edge. Partnershipbetweenuniversitiesandindustry helps
inefficienttransfer of useful knowledgeaswell asinenablingadvancedtraining
required by industry. Companiesthemsel vesmust becomel earning organi sations
anda sowidely useopportunitiesof onlinelearning.

Knowledge M easurement

Themeasurement of knowledgeisnecessary for obtainingredisticindicators
of theeconomicactivity indevel oped countries. Theseindicatorsthen serveas
guidancefor policy decisionsby governmentsand other economicactors. How-
ever, knowledgeisextremely difficult toquantify andto price, thusindicatorsof
knowledge growth are indirect and partial, and an unknown proportion of
knowledgeisuncodifiedandstoredonly inthemindsof individua s(OECD, 1996).

Knowledgemeasurementisrel atedtoseveral problems. Inthefirstinstance,
knowledgedoesnot haveafixedvolume, anditsinfluenceontheeconomy canvary
fromavery substantial toavery small one. Itisdifficult to predict how inputs
dedicatedtoknowledgeproductionwill influenceknowledgeoutput; measurement
of theseinputsisa sodifficult sincetherearenoknowl edgeaccountsequivaentto
traditional national accounts. New knowledgeisnot necessarily anadditionto
knowledgestock because of the obsol escence of knowledgestock components.
Moreover, knowledgemay beaflow rather thanastock. Finally, aswehaveseen
intheprevioussection, thepriceof knowledgeisdifficulttostabilisesincethereare
noknowledgemarkets.

Because of all this, new concepts of knowledge measurement need to be
devel oped for measuring knowledgeinputsand outputs, knowledgestocksand
flows, knowledge networks and learning. This may include devel opment of
additional andimprovedindicatorsof acquisitionanduseof knowledgeinindustry,
analysisof existing patent data, private and social rates of return, knowledge
distribution, etc.

KNOWLEDGEMANAGEMENT
AT THECOMPANY LEVEL

Success of the knowledge economy dependsto aconsiderable extent on
knowledgemanagement at thecompany level. Davenport and Prusak (1998) have
identifiedthefollowingkey factorsof successof knowledgemanagement projects:
aknowledge-oriented culture, technical and organizational infrastructure, senior
management support, alink toeconomicsor industry value, amodicumof process
orientation, clarity of vis onandlanguage, nontrivial motivationaids, somelevel of
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knowledgestructureand multiplechannel sfor knowledgetransfer. Wepresent
severa exampl esof good knowledgemanagement practice.

Knowledge creation requires cooperation of peoplewith different back-
grounds, knowledge and experiencesincesuch group of peoplehasnoroutine
solutionsat hand (Nonakaand Takeuchi, 1995). M atsushitacompany devel oped
thefirst automati cbread-makingmachineby engagingthreeproduct divis onswith
different cultures. Thesedivisionspreviously maderice cookers, toastersand
coffeemakers, andfood processors, and had quitedifferent technical expertise. The
first group had expertise in computer control, the second in induction heater
technology and the third with rotating motors. In order to develop acommon
language and to start sharing knowledge, the company organized three-day
meetingsfor middlemanagers, aswell asaregular newspaper for factory workers.
Such approach hel pedthecompany toreachthesettledgoal .

The second exampleillustrates management of acompany’ sintellectual
capital,andinparticular of acompany’ spatents. When Gordon Petrash became
Dow Chemica’ sdirector of intell ectua asset management, Dow had about 29,000
patentsthat weremostly unexpl oited sincethecompany wasnot awarewhat these
patentscontai ned (Interview with Petrashand Stewart, 1994). Therefore, thehuge
quantity of knowledgecontai nedinthese patentswasnot beingusedeither for the
company or astheval uethat canbesol d. Petrashand hisgroup madetheeva uation
of patentsto decidewhi ch patentsthecompany could use, whichcouldpossibly be
soldandwhich shoul d bediscarded. Discovering unused patentsof valuefor the
company offersgreat opportunity for thecompany, whilediscardingor selling
patentsthat wereof littleval uefor thecompany saved thecompany around one
milliondollarsinthefirstyear andahalf.

Thethird exampledeal swith stimulating inventionsin the company. 3M
company hasanexcellent recordininventions, sinceit producesover 400 new
productseachyear, and getsabout one-third of itsrevenuesfromproductsthat are
lessthanfour yearsold (Davenport and Prusak, 1998). Such successcannot be
achievedwithout intensiveknowledgetransfer inthecompany inall phasesof
invention devel opment, since many peoplewith different knowledge haveto
cooperatein solving variousproblemsthat appear in the processof invention.
Researchers in the company can spend 15 percent of their time on personal
researchinterest, and areentitledto apply for research grantsand engageother
employeesintheir projects. 3M al so organi zesregul ar meetingsand anannual
three-day knowledgefair wheretheir researchershavetheopportunity tomeet and
exchangeideasand plans. Besides, all researchershaveaccesstothecompany’s
onlinedatabase of technol ogy knowledge. All these createthe opportunity for
researchers not only to access the knowledge, but also to meet with other
researchersand shareknowledgeandideaswiththem.
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CONCLUSIONS

Theproductionandtheuseof ideasand knowl edgehasincreasingly become
thesourcefor economicgrowthinmoderneconomy, strongly influencedby global
markets, devel opment of informati onand communicationtechnol ogy, andrapid
scientific progress. Somevisibleresultsof knowledgeeconomy arenew knowl-
edge-based productsand services, intensified personalisation of productsand
services, Web-based globa markets, drastically increased accessibility of informa:
tionandability tofindrelevant information, fast and cheap communicationand
cooperationonaglobal scale, aswell asonlineeducation.

With knowledge becoming thekey asset in economy, companiesmust be
reengineeredinsuchaway asto encouragethecreationand useof knowledge.
Complex organi sationsof today withhighly speciaizedworkersdoingsimplejobs
must betransformedintos mpler organi sationswithflexible, autonomousandhighly
skilledworkerscapabl eof performingdemandingand changeabl etasks. Inorder
tosurviveinademandingand competitivemarket, enterprisesgradually haveto
becomel earning organi sationswithal ong-termeducationandtraining policy, and
aninformationandcommunicationinfrastructureenablingonlinelearning,informa:
tion access, cooperationand communication. They must establishasystemfor
collection, organisationand maintenanceof rel evantinformation, aswell asfor
analysingthisinformationand usedataminingtechniquesfor distillingknowledge
out of information. Theuseof knowledgemanagement approachesandtechniques
needsto ensureappropriatemanagement of sophisticatedintangibleassets.

Researchand educational institutionsareconfronted withnew challenges
relatedtospecificcharacterigticsof intangibleassetsand useof constantly changing
informati onand communi cati onstechnol ogy. Researchingtitutionshavetoded with
alack of appropriateapproachtoknowledgemeasurement, i.e., withtheneedfor
anew approachinmeasuring knowledgei nputsand outputs, knowledgestocksand
flows, knowledgenetwork andlearning. Knowledgemeasurementisnecessary for
obtaining realistic indicators of the economic activity, and they also serveas
guidancefor policy decisionsby governmentsand other economicactors. Educa
tional institutions need to find appropriate modelsfor education and lifelong
learning, especialy onlineeducationwithminimal or nocontact betweenteachers
and students, usinginformati onand communi cationstechnol ogy.

Policy makershavetwobasi cchallenges. First, instead of overestimatingthe
valueof individual and direct research and devel opment grants, they must ensure
appropriatefinancing of fundamental public-fundingresearchat university and
governmentingtitutions, inorder toprovideitshugeindirect valueto society and
economy (Nelsonand Romer, 1996). They alsohavetogivestrong supporttoal
stagesandformsof education, havinginmindtherol eof educationininnovationand
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formationof knowledgeworkers. Another mgjor policy-makingissueistocombat
againstwideningof the* digita gap” betweenthepoor andtherich. Thosewhoearn
most havethebest opportunitiesfor educationandthebest accesstoinformation,
which givesthemthebest chancefor getting thehighest salariesand having the
highestjobsecurity. Therefore, itisvital ly important that accesstoinformationand
education be equal for everybody; otherwiserich people, regionsand nations
becomericher whilepoor peopl e, regionsand nationsbecamepoorer, leadingto
growingsocid inequdity andinstability.
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Chapter I11

Simulation Modelling:
The Link Between Change
Management Approaches

Wendy L. Currie and Vlatka Hlupic
Brunel University, UK

ABSTRACT

Although change management approaches have been widely discussed in the
business and management literature for several decades, not many publications
address the role of simulation modelling in supporting these approaches. This
chapter investigates several management innovation and change programs,
including TOM, JIT, BPR, Process Innovation and Knowledge Management,
and discusses how simulation modelling could increase their effectiveness.
These change management approaches are compared and contrasted, and
the applicability of simulation modelling to support the principles of these
methods is investigated. It is argued that simulation could be viewed as a
missing link between these approaches.

INTRODUCTION

Organizations continuously need to adapt to new conditions and respond to
competitive pressures. As a response to this need for constant change and
improvement, various change management approaches have beendeveloped. The
subject of managing innovation and change has been widely discussed in the
business and management literature for several decades. Every few years, anew
management philosophy, method or technique (or panacea or fad) is developed

Copyright © 2003, Idea Group Publishing.
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whichisbelieved to enhance business performance (Land, 1996) thatemanate from
North Americaand are developed by practicing management consultants.

This chapter investigates five management innovation and change programs:
Total Quality Management (TQM), Just in Time (JIT), Business Process Re-
engineering (BPR), Process Innovation (PI) and Knowledge Management (KM)
inthe context of their methodological similarities and suitability for simulation
modelling. These change managementapproaches are discussed in chronological
order beginning with TQM and ending with the currently popular Knowledge
Management. They are compared and contrasted, and the applicability of simula-
tionmodelling to support the principles of these methods is investigated.

The study has revealed that, although these approaches are developed from
differentdisciplinary or functional areas within management, they shareacommon
setofkey characteristics. Forexample, they advocate acompany-wide approach
to managing change, they seek to change the philosophy or culture of the
organization, they are developed largely by management consultancies rather than
theacademic community, and they are intended to improve business performance.
Tobesuccessful, they mustbe top-down led and managed. Simulation models may
beused to measure their impact on business processes and performance.

Thehistory ofthese change management programs shows that, eventually their
popularity and applicability declines and they are replaced by ‘new’ panaceas
which, although labeled differently, are inmany ways similarto their predecessors.
Themain objective of all these panaceas is to improve business processes, reduce
costsand provide better products and services to customers. This chapter explores
therole of simulation modelling inachieving these objectives.

The chapteris structured as follows. Firstan overview of five management
innovationand change programsis given and the concept of simulationmodelling
is introduced. Subsequently, the suitability of this method to support change
management programs is discussed. The five management panaceas are then
compared and contrasted from amethodological and simulation modelling per-
spective, and the conclusions present the main findings of thisresearch and identify
future trends in this area.

BACKGROUND RESEARCH

The analysis ofthe relevant literature reveals that there have been very few
comparative studies that consider the use and effectiveness of management
innovation and change programs (Currie, 2000). However, one such study by
Waterson etal. (1997) analyzed the results of 12 manufacturing practices:
Business Process Re-engineering (BPR), Supply-chain Partnering, Outsourcing,
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Learning Culture, Empowerment, Team-Based Working, Total Productive
Maintenance, Concurrent Engineering, Integrated Computer-Based Technol-
ogy, Manufacturing Cells, Just-In-Time Production (JIT) and Total Quality
Management (TQM).

The study revealed that JIT and TQM were among the most commonly used
manufacturing practices. Yeteven the most prevalent practices were used either
“notatall” or“alittle” in overathird of sites (the sample was 564 manufacturing sites
across 15 manufacturing sectors ranging from 150 to 1,000 employees). [t was
further found thatimproving quality was themainreason given for introducing TQM;
costreduction was given for BPR; and responsiveness to customers was the main
motive forintroducing JIT. These practices were deemed to be the most successful
inachievingtheir different objectives of quality, costreduction and responsiveness
to customers compared with other practices, although a proportion of companies
ineach case had experienced failure.

Total Quality Management (TQM)

TQM was firstdeveloped by U.S. writers such as Crosby (1979), Deming
(1982) and Juran (1986) in the post-war period. Ithas widespread appeal in both
the academic and practitioner communities. This is largely because it offers a
company-wide perspective on managing change that includes all members ofan
organization, from top management to operational and clerical personnel. TQM is
sometimes referred to in the literature as an example of Japanese management
methods and techniques. Indeed, there was a spate of management books in the
early tomid-1980s which linked Japanese manufacturing success with the effective
design and implementation of TQM. Such a position led to confusion and
misunderstanding since the roots of TQM are found inthe U.S., though the theory
and practice was later transferred to Japan in the post-war period along with other
Western-based management methods and techniques, such as management ac-
counting and practice (Currie, 1994).

TQM s concerned with quality improvement on acompany-wide basis. Itis
acomprehensive approach to improving competitiveness, effectiveness and flex-
ibility through planning, organizing and understanding all the activities and tasks
undertaken by people within an organization. The core of TQM is aboutimproving
customer and supplier relationships. In this context, customers and suppliers may
be either internal or external to the company. For example, a purchasing manager
may deal withan external supplier, or an internal accountant may liaise with the sales
department ofthe same company. Whatever the exchange, the notion of suppliers
serving their customers is central to the practice of TQM. The key objective is for
suppliers to continually seek to improve the way they deal with their customers
(internal and external). This is thought to have a positive effect onacompany’s
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overall performance as all employees are engaged in the change process. One of
the main problems in implementing TQM is that it needs to be a part of company
culture, and the changes thatitbrings are incremental.

Just-In-Time (JIT)

Just-in-Time in general relates to methods aimed at reducing inventory levels.
Many authors throughoutthe 1980s concentrated their attention on the advantages
tobe gained by incorporating Just-In-Time (JIT) methods and techniques into their
production managementstrategies and operations. The background tomuch of this
interest was a fear thatmanufacturing in the western world (North America, Canada
and Europe, in particular) was experiencing industrial and economic decline. Hayes
and Abernathy (1980) argued convincingly that the North American manufac-
turing industry was being seriously challenged by overseas competitors who
could compete more favorably on labor, price, quality and cost. This fuelled
further interestin the 1980s with the publication of work, some theoretical and
others empirically based, on how industrialized nations could avoid further
economic decline (Hirstand Zeitlin, 1989).

Asaresultofserious economic problems such asrising unemployment, poor
investmentin educationand training, skills shortages, severe global competition for
manufacturing goods, lack ofinvestmentinnew technology, and inefficient manu-
facturing and production methods and practices, many writers embarked upon
research into cross-national comparisons to identify countries, industries and
companies with ‘world-class’ manufacturing strategies (Schonberger, 1986). One
conclusion of much of'this research was that Japanese manufacturing methods,
which included TQM and JIT, which were being used in some of the more
successful Japanese manufacturing companies, were producing benefits resulting in
greater efficiency, productivity and profitability than could be observed in many
U.S. and European manufacturing firms.

Similarly to TQM, JIT was developed in the west and has been adapted by
the Japanese to suit their culture (Shingo, 1989). Onacomparative level, there is
some evidence to show that, in western countries (North America and the UK in
particular), the JIT philosophy is perceived inmuch narrower terms. Gilbert(1989)
contends that many commentators on JIT in western manufacturing companies
concentrate onasingle JIT method or technique, such as inventory control, and so
fail to grasp the ‘JIT philosophy.’ JIT is also discussed in the context of its cost
advantages in manufacturing (Voss and Robinson, 1987). As with TQM, there
were numerous contributions on the philosophy and practice of JIT from the
academicand practitioner communities throughoutthe 1980s. While JIT continues
to be ofinterest, it too has been somewhat eclipsed by the more recent concepts
of BPR, Process Innovation and Knowledge Management.
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Business Process Re-Engineering (BPR)

Business process re-engineering (BPR), or re-engineering, emerged in the
late 1980s and early 1990s as anew approach to managing innovation and change.
Itwas designed to be highly prescriptive since itadvocated that managers should
constantly seek new and improved methods and techniques for managing and
controlling core and service business processes. A more cynical interpretation is
that BPR was a euphemism for ‘Big Personnel Reductions’ (Kavanagh, 1994), as
itcalled forthe ambitious restructuring of organizations through downsizing and
delayering of managerial hierarchies and functions. Inan article entitled, “Re-
engineering work: don’tautomate, obliterate,” Hammer (1990) claims the essence
ofre-engineering is about ‘discontinuous thinking” and the relinquishing of “out-
dated rules and fundamental assumptions thatunderlie operations.” Itisamove
away from linear and sequential thinking to aholistic, all-or-nothing, perspective on
strategic change in organizations. Managers are criticized for thinking deduc-
tively. Thatis, defining a problem and then seeking its resolution by evaluating a
number of possibleremedies.

Asanalternative, Hammer and Champy (1993) make the case for inductive
thinking. Thisisto “recognize a powerful solution and then seek the problems it
mightsolve, problems the company probably doesn’teven know thatithas.” Other
writers suggestthatre-engineeringis aboutserving the external environment through
improved customer service and notsimply about meeting anarrow range of internal
performance targets. Thus, “Re-engineering is aradically new process of organi-
zational change that many companies are using to renew their commitment to
customer service” (Janson, 1993). But some writers question re-engineering’s
claimstoradicalism and novelty, and also the notion that organizations can engage
inaprocess of ‘collective forgetting,” of wiping the slate clean and starting witha
blank sheet of paper (Grint et al., 1995).

Asopposed to incremental and piecemeal approaches to strategic planning
and change, Hammer contends thatre-engineering is notastep-by-step, incremen-
tal approach. Ratheritis aradical innovationand change program. Itis intended to
revolutionize all the components that make up an organization. This includes
processes, products, services, people and technologies. Neither is itabout fixing
things,nor propping up a ““creaking management process or functional structure”
(Kavanagh, 1995). It can be applied in private and public sector organizational
settings, and is therefore not simply about improving bottom-line performance.
Accordingtoits supporters, re-engineering is not simply a quick-fix approach for
managers seeking to improve the efficiency of outdated administrative functions,
sinceits fundamental message concerns long-term organizational transformation.

Numerous leading organizations have conducted BPR in order to improve
productivity and gain competitive advantage. Y et regardless of the number of
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companies involved inre-engineering, the rate of failure in re-engineering projects
isover 50% (Hammer and Champy, 1993). Some of the frequently mentioned
problemsrelated to BPR include the inability to accurately predict the outcome of
aradical change, difficulty in capturing existing processes in a structured way,
shortage of creativity in process redesign, the level of costs incurred by implement-
ingthe new process or inability to recognize the dynamic nature of the processes.

Process Innovation

Perhaps as aresult of direct competition with Hammer and Champy (1993),
Davenport (1993) developed the concept of process innovation, which he
claimed was different from process improvement. Inshort, process innovation was
anambitious managementchange program designed to “fuse information technol-
ogy and human resource management” for the purpose of improving business
performance. As with BPR, process innovation focuses upon company-wide
innovation and change, and isnotintended to be amanagerial ‘quick fix’ toresolve
short-term functionally based, operational problems. According to Davenport
(1993), “Process innovation combines the adoption of a process view of the
business with the application of innovation to key processes. What is new and
distinctive about this combination is its enormous potential for helping any organi-
zationachieve majorreductions in process cost or time, or major improvements in
quality, flexibility, service levels or other business objectives.”

Asaresponse to acompetitor in the form of business process redesign or re-
engineering (BPR), Davenportargues that the term process innovationis more
appropriate for encapsulating an ambitious innovation and change program for a
number of reasons. Thus, “Re-engineering is only part of whatis necessary in the
radical change process; itrefers specifically to the design ofanew process. The term
process innovation encompasses the envisioning of new work strategies, the actual
process design activity, and the implementation of the change in all its complex
technological, humanand organizational dimensions.” Davenport(1993) outlines a
framework for process innovation which consists of five steps (p.24): (1) identifying
processes for innovation; (ii) identifying change levers; (iii) developing process
visions; (iv) understanding existing processes; and (v) designing and prototyping the
New process.

This framework shows many similarities with the work of Porter and Millar
(1985) and McFarlan (1984), not to mention BPR as advocated by Hammer and
Champy sinceitinvites managers to carefully consider their innovation and change
strategies. Along with the previous authors, Davenport’s work is prescriptive since
itadvocates thatsenior managers should engage in “process-oriented thinking.” Yet
unlike the previous studies, the above framework for process innovation places a
greater emphasis on perceiving business activities as a series of interrelated
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processes, with the recommendation that firms should examine their processes
to eliminate or develop new processes. One of the attractions of process
innovation is that recent developments in information and communications
technologies have led to functional integration between and within companies,
suppliers and customers.

Knowledge Management

Knowledge management s the latest (and still popular) change management
programme. Itis apparent corporate knowledge and knowledge managementare
becoming increasingly important for modern organizations. In turbulentbusiness
environments, one of the main sources of lasting competitive advantage is knowl-
edge (Nonakaand Takeuchi, 1995). Knowledge exists ina variety of places and
formats, including databases, intranets, filing cabinets and peoples” heads. Informa-
tion systems have the potential to assist in the codification, generation and transfer
ofknowledge. Atthe moment, however, the majority of knowledge management
systems are designed to deal with structured data, where information is directly
entered into fields or can be categorised insome manner. This tendency is reflected
ontheresearch pertaining to these systems. However, the effective management of
knowledge involves more than simply exploiting the data held on information
systems. Italsorequires attention to the ‘softer’ parts of the corporate knowledge
base, as found in the human and cultural aspects of businesses, particularly the
experiences and tacitknowledge of employees (Savage, 1996; Starr, 1999).

The concept of knowledge management has emerged due to a change in
business trends, which have evolved from an environment that was predictable and
incremental, to one thatisradical and discontinuous (Nonaka and Takeuchi, 1995).
Aspartofthis evolution, Malhotra (1997) describes “knowledge in the minds of
organisational members as increasing in valueas aresource.” However, much care
needs to be taken during the information management process, as information
overload, often due to the Internet, is thought to be responsible for the sudden
proliferation in unstructured data that exists in many organizations (Moad, 1998).

Knowledge management is essentially an organizing principle aimed at,
similarly to other change managementapproaches, satisfying, and where possible,
exceeding customer expectations. By providing the right information, to the right
peopleattherighttime, knowledge management techniques and software applica-
tions enable companies to design their operational processes to be truly dynamic
(Malhotra, 1997) and human resources to be truly effective.

The normative literature has been unable to agree on a definition or even the
concept of the term ‘knowledge management’ (Beijerse, 1999; Hlupic et al.,
2002). A possible reason for the vagueness and ambiguity is that the word
knowledge means different things to different people. An additional factor, which
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creates confusion, is that there are many different types ofknowledge, namely,
explicitknowledge where the information is easy to understand and financially
tangible, and tacitknowledge whichis difficultto document or categoriseand isnon-
financially tangible (Davenportand Prusak, 1998).

Furthermore, even though there are several definitions within the literature, it
isincreasingly evident thatthese donotadoptamulti-disciplinary approach. Indeed
they often adopt a managerial perspective that does not accommodate the
capabilities of information systems. Sveiby (1999) attempts to explain the concept
ofknowledge managementby analysingresearch publicationsinthis field. He claims
that the people involved in knowledge management can be divided into two
categories. The first one is where people come from a background which is
computer and/or information science oriented who perceive knowledge tobe an
objectand knowledge managementrefers to ‘Management of Information.” The
second category consists of people from a philosophy, psychology, sociology or
business/management who consider knowledge to be related to processes and
knowledge managementto be the ‘Management of People.’ The ‘Organisation
Level’ concentrates its focus on the organisation whereas the ‘Individual Level’
refers to where focus inresearch and practice is placed on the individual.

The benefits of knowledge managementare apparent and versatile. Sustain-
able organisational competence is a factor of organisational capacity to create new
knowledge through a continual learning process (Argyris, 1994). At present
information systems simply support organisational structures to perform the
functions of information collection and dissemination. Leveraging companies
towards learning organizations requires the synergistic development ofinformation
systems with organisational structures and the application of knowledge manage-
mentprinciplestoenable “intelligent” information processing and utilisation based
onuser needs and organisational effectiveness (Rzevskiand Prasad, 1998).

Having considered an overview of TQM, JIT, BPR, Pland KM, it seems
thatall ofthese management innovation and change panaceas offer solutions to
ongoing business and managerial problems, and claim to facilitate business
improvement. Yet the rhetoric surrounding their success is always more
convincing than the reality. Indeed, there are now many criticisms about the
lack of success of these panaceas in the workplace. Simulation modelling is
therefore considered as ameans by which business processes may be analyzed
and evaluated, prior to implementing large-scale change.

SIMULATIONMODELLING

AccordingtoPidd (1989)simulationmodelling can be defined as follows: “The
basic principles are simple enough. The analystbuilds amodel of the system of
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interest, writes a computer program which embodies the model and uses a
computer to initiate the system’s behavior when subject to a variety of operating
policies.” Thus the most desirable policy may be selected.

Simulation modelling could offer a great potential in modelling and analyzing
business processes. Forexample, these models canrepresent different samples of
parameter values, such as arrival rates or service intervals, which can help identify
process bottlenecks and suitable alternatives. Simulation models can provide a
graphical display of process models that can be interactively edited and animated
to show process dynamics.

Business process modelling tools are continuously being released on the
software market (e.g., Process Charter, ARIS Toolkit, IDEF, Meta Workflow
Modeller, Process Mapping and WorkSmart Analysis). Many of these tools
represent business processes by graphical symbols, where individual activities
within the process are shown as a series of rectangles and arrows. A majority of
software tools for business process modelling have an origin in a variety of process
mappingtoolsthatprovidethe user withastatic view of the processes being studied.
Some of these tools provide basic calculations of process times. Other, more
sophisticated tools allow some attributes to be assigned to activities and enable
some form of process analysis. However, most of these tools are not able to
conduct ‘whatif” analysis. Nor are they able to show a dynamic change in business
processes and evaluate the effects of stochastic events and random behavior of
resources. Simulation modelling, on the other hand, offers wider opportunities for
understanding business processes. Simulation software tools are able to model
dynamics of the processes, such as the build up of queues. This may be shown
visually which enables the generation of creative ideas on how toredesign existing
business processes. Some of the examples of simulation modelling tools include
ARENA, AutoMod, EDTaylor, SIMPROCESS, Simple++, Simul8 and WIT-
NESS. Simulation models of business processes can help overcome the inherent
complexities of studying and analyzing businesses, and therefore contribute to a
higher level of understanding and improving these processes. In terms of the
business environment, simulationmodels usually focus on the analysis of specific
aspects ofan organization, such as manufacturing or finance.

There arerelatively few examples of using simulation for business process
modellingavailable inthe literature. The majority of these publications were written
by simulation modelling practitioners rather than business analysis specialists. One
article on business process simulation stresses that over 80% of BPR projectsused
static flowcharting tools for business process modelling. Y et staticmodelling tools
are deterministic and do not enable the evaluation of alternative redesigned
processes (Gladwin and Tumay, 1994). The use of business process modelling
tools is usually focused on modelling current business processes, without a
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systematic approach to the evaluation of alternatives. On the other hand, simulation
models can incorporate and depict dynamic and random behavior of process
entities andresources. A physical layout and interdependencies of resources used
in processes under consideration can be shown visually, and the flow of entities
among resources can be animated using simulation as amodelling tool.

SIMULATIONMODELLING AND
CHANGE PANACEAS

Simulation models provide quantitative information that can be used for
decision making and can be regarded as problem understanding rather than
problem-solving tools. There are several characteristics of simulation that make it
suitable for business process modelling (Paul etal., 1998):

*  Asimulation model can be easily modified to follow changes in the real
system and as such can be used as a decision support tool for continuous
process improvement.

*  Aprocess-based approach (world view) insimulation modelling terminology
relates toatime-ordered sequence of interrelated events which describes the
entire experience of entity as it flows through the system.

*  The flow of information within and between business processes can be
modeled as the flow of temporary entities between processing stations.

*  Asimulationmodel of non-existing business processes can be developed and
used for process design (rather than for redesign).

+  Simulation models can capture the behavior of both human and technical
resources in the system.

*  Thevisual interactive features of many simulation packages available onthe
marketenables a graphical display of dynamic behavior of model entities,
showing dynamic changes in state within processes.

*  Simulationmodel canincorporate the stochastic nature of business processes
and the random behavior of their resources.

Itcould be claimed that the benefits ofusing simulation for business process
modelling are numerous (Profozich, 1998). Simulating the effects of redesigned
processes before implementation improves the chances of getting the processes
rightatthe firstattempt. Visual interactive simulation models together witha variety
of graphical output reports can demonstrate the benefits of redesigned pro-
cesses which is useful for business process re-engineering approval. Simulation
could also be useful for focusing ‘brainstorming’ meetings, where various new
ideas can be tested using a simulation model, and informed decisions can be
made on the basis of model results.
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Simulation Modelling and TQM

The main objective of TQM is to improve competitiveness and effectiveness
through planning, organizing and understanding activities undertaken by people
within an organization. Simulation models can incorporate business activities
undertaken by employees and provide a graphical display of tasks undertaken by
different workers, their duration and sequence, dynamic changes of activities and
any potential bottlenecks that can be discovered. As such, simulation models could
be used regularly as decision support tools for continuous improvement. For
example,asimulationmodel ofa production system could be used for investigating
operating strategies that would reduce the size of inventory, machine cycletimes,
assess various scheduling rules or reduce the level of faults. By doing this, any
changes to be done to the real system could be tested on the model to avoid risks
ofinadequate decisions, and business activities could then be better understood.
Otherexamplesoftheuse of simulationinthe contextof TQM includebenchmarking,
process designand product or service design. When changes tested on the model
areimplemented inthereal system, effectiveness ofthe system should be improved
as well asthe competitiveness of an organization.

Simulation Modelling and JIT

At the same time as JIT has been viewed as a management philosophy of
integrated manufacturing, planning and control in Japan, the western countries often
seeJIT inthenarrow contextof inventory control. Simulation modelling can support
bothapproaches to JIT. Real-time models of an integrated manufacturing system
could incorporate models of inventory control systems, production design, re-
source planning and scheduling. Inaddition, detailed models of inventory control
systems can be used regularly to assess the impact of various JIT strategies, the
inventory re-ordering policies, optimal levels of inventory and so on. Other
applications of simulation in the contextof JIT include designing line flow strategy
and kanban card system or assessing materials flow.

Simulation Modelling and BPR

Many publications argue that one of the major problems that contribute to the
failure of BPR projects is a lack of tools for evaluating the effects of designed
solutions before implementation (Paoluccietal., 1997; Tumay, 1995). Mistakes
brought about by BPR can only be realized once the redesigned processes are
implemented, whenitis too late, costly and probably impossible to easily correct
sucherrors. Although the evaluation ofalternative solutions may be difficult, this
may reduce some of the risks associated with BPR projects. Forexample, Hlupic
etal. (1999) present a business process model of a telephony system ofa large
multinational company thathas been used for determining business processes that



44  Currie & Hlupic

needed toberadically changed. The impactofthese changes was investigated using
the model before the real system was changed.

Simulation Modelling and Process Innovation

Similarto BPR, the essence of Process Innovation is to radically reshape or
even transform key business processes to enhance business performance. This
approach emphasizes innovation and not justimprovement. The focus is on one-
time change. Here, simulation models may be developed to investigate key
processes to determine innovation strategies, to develop a vision of new processes
andto evaluate alternative models of new processes.

Simulation Modelling and Knowledge Management

Inthe context ofknowledge management, simulationmodels can be used to
investigate knowledge management processes, knowledge flow and knowledge
processing activities, to simulate missing dataneeded forknowledge management
(e.g.,MagentA software), orto evaluate alternative models of knowledge manage-
mentstrategies. Simulation projects usually relate to one-off or continuous study for
evaluating knowledge management processes. Models are normally ‘people’ and
information oriented, as the models usually represent the flow of information and
knowledge, or could show the effects of new knowledge management practices on
business processes. Suchmodels could incorporate human resources and their
involvement with knowledge management, and they are not concerned with
movements of physical objects within the system.

Animportant remark to be made here is that simulation modelling cannot
be considered equally appropriate for change management approaches. Al-
though possible (as advocated in this chapter), itis more difficult to apply this
method for modelling processes that are more abstract and people oriented (as
itis often the case in BPR or KM) than for processes that involve physical
resources (such asin JIT systems).

CHANGEMANAGEMENT PROGRAMMES:
ACOMPARATIVE ANALYSIS

A summary of the main ideas on how simulation modelling can support the
management innovation and change programs is proven in Table 1. We also
compare and contrast the benefits and improvements, similarities and differences,
and therole of simulation relating to these approaches.

AsTable 1 shows, all five ‘panaceas’ are concerned with business improve-
ment, albeit using different business drivers. During the 1980s in the U.S. and
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Table 1: A comparison of five innovation and change programs

Flexible working

CONCEPT BUSINESS SIMILARITIES/ THE ROLE OF SIMULATION
BENEFITS AND DIFFERENCES
IMPROVEMENTS
Total Quality Quality enhancement, Incremental change, | Decision support system for continuous
Management Customer satisfaction, continuous improvement, graphical display of physical
(TQM) Zero defects, improvement, elements, simulating dynamic changes of the
Culture change, medium time scale, | system, communication tool, problem
Better communications | top-down understanding tool, AS-IS vs. TO-BE models,
Cost reduction, participation, random behavior of system elements captured in

company-wide

models, manufacturing-oriented models, models

(IT)

downtime, waste and re-
work (of stock)
Reduced cost,

Fulfill innovation

practices scope, medium risk, | usually represent the flow of physical objects
cultural type of
change
Just-In-Time Reduced machine Evolutionary Decision support system for continuous

change, processual
change, medium
time scale, top-
down participation,

improvement, graphical display of physical
elements, simulating dynamic changes of the
system, communication tool, problem
understanding tool, AS-IS vs. TO-BE models,

KM initiatives, business
improvement,
Encourage knowledge
sharing

strategy, cross-functional random behavior of system elements captured in
Improved scope, medium risk, [ models, manufacturing-oriented models, models
customer/supplier cultural type of usually represent the flow of physical objects
relationships change
Business Eliminate non-core Revolutionary One-off study for evaluating strategy for radical
Process Re- business processes, change, on-going change, graphical display of business processes,
engineering Achieve functional frequency of simulating dynamic changes of the system,
(BPR) integration, change, long-term communication tool, problem understanding tool,
Greater worker time scale, top- AS-IS vs. TO-BE models, random behavior of
empowerment down participation, | system elements captured in models, ‘people’-
high risk, oriented models, models usually represent the
cultural/cost flow of information
reduction type of
change
Process Eliminate non-core Radical change, One-off study for evaluating innovation to core
Innovation business processes, one-time change, processes, graphical display of business
Fuse IT and HRM, long-term time processes, simulating dynamic changes of the
Encourage cross- scale, top-down system, communication tool, problem
functional team building| participation, high | understanding tool, AS-IS vs. TO-BE models,
risk, cultural/cost random behavior of system elements captured in
reduction type of models, ‘people’-oriented models, models
change usually represent the flow of information
Knowledge Change business Incremental change, | Simulation models can be used to investigate
Management processes as a result of | long-term time knowledge management processes, to simulate

scale, company-
wide participation,
low risk, cultural
type of change

missing data needed for knowledge
management, and to evaluate alternative models
of knowledge management strategies.

One-off or continuous study for evaluating
knowledge management processes, graphical
display of business processes, communication
tool, AS-IS vs. TO-BE models, ‘people’- and
information-oriented models, models usually
represent the flow of information/knowledge

Europe, there was much concern with quality improvement. While this continues,
themorerecentapproaches of BPR and PI during the 1990s have been concerned
with how technology can be used to provide seamless and efficient business
processes. While TQM and JIT emphasize the role of ‘shop floor’ staff in the
continuous improvement process, these approaches also assert thattop manage-
ment must fully embrace these change programs if they are to be successful.
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Furthermore, all approaches suggestaneed for cultural change in an organization,
although the time scale, the type of change and associated risks are not the same.

Inaddition, itis demonstrated thatsimulationmodelling could play animportant
roleinsupportingall five approaches. Simulation models could provide a graphical
display of physical elements and/or business processes, and capture dynamic
changes. These models could be used as communication tools to help people to
understand the current processes using AS-IS models, and to evaluate the impact
of changes using TO-BE models. Random behavior of system elements can be
simulated by models as well as changes to the layout of systems, priorities,
sequencing of tasks and human resource management.

One ofthe major differences between change management approaches inthe
context of simulation is that models that support TQM and JIT are usually
manufacturing oriented. They tend to represent the flow of physical objects (for
example, the movement of parts between work centers). But models that support
BPR, Process Innovation and Knowledge Managementnormally deal with the flow
ofinformation and how resources may be redeployed. These models are usually
‘people oriented’ as business processes normally involve humanresources.

Writing on the similarities between TQM and BPR, Hammer and Champy
(1993) recognized that some people questioned the authenticity of the latter
approach and so put forward the view that “Re-engineering and TQM are neither
identical nor in conflict; they are complementary. While they share a focus on
customers and processes, there are also important differences between them. Re-
engineering gets acompany where itneeds to be fast; TQM moves acompany in
the same direction, but more slowly. Re-engineering is about dramatic, radical
change; TQM involves incremental adjustment. Both have their place. TQM should
be used to keep a company’s processes tuned up between the periodic process
replacements that only re-engineering could accomplish. Inaddition, TQM is built
intoacompany’s culture and can go on working without much day-to-day attention
frommanagement. Re-engineering, in contrast, is anintensive, top-down, vision-
driven effortthatrequires non-stop senior management participation and support.”

Animportantobservation of the managementinnovation and change literature
istherelative speed at whichnew ‘panaceas’ enter the marketplace. Aswe cansee,
TQM has many similarities with BPR and process innovation. Moreover, JIT,
according to some observers, incorporates many of the concepts and practices of
TQM, particularly froma Japanese perspective. The differences between BPR
and process innovation are more to do with labeling rather than substance,
scope and practice. KM also requires changes in business processes, which are
driven both by the use of KM tools (for capturing, generating or disseminating
knowledge) and a shift in company culture, which supports company-wide
knowledge sharing and dissemination.
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Inmaking these points, itis important to adopt amore cautionary perspective
on the theoretical and practical value of management innovation and change
programs, since a critical and comparative analysis suggests they are largely the
products of management consultancy firms which, like other products, have a
relatively shortshelflife! Thisisnottototally disparage the value of change programs
perse, buttorecognize thatthe business and management literature is fastbecoming
littered with discarded or once popular business and management ‘panaceas.’

FUTURE TRENDS AND CONCLUSIONS

This chapter has investigated five change management panaceas in the context
ofhow simulation modelling may supportthem. Itis apparent that these approaches
are differentiated more by labels, ideology and rhetoric, than by a strategic vision
which explains their implementation in the business community. To thisend, itis
difficultto delineate the theoretical and practical boundaries of TQM and BPR, for
example. This supports existing research, which shows that the same panacea does
not produce identical results across companies operating in the same business
sector (Galliersand Swan, 1999). Ithas been recognized that modelling provides
animportantmeans of discovering the essential aspects of the organizational system
where improvements willmakeareal difference in performance as well as providing
asound basis for managing the consequences of the agreed actions (Ackermann et
al., 1999). With this inmind, future trends in this area should bring more widespread
use of dynamic modelling techniques within the business community.

There are many reasons why simulationmodelling shouldbeused asa process
modellingtool. Forexample,anew business process mightinvolve adecision about
capital investment thatis difficulttoreverse. Itisusually too expensive to experiment
withthereal business processes, especially ifthis involves large-scale organizational
change. In many cases the variables and resources for new processes are not
determined or understood. The process of simulation model development can
facilitate adeeperunderstanding of some of these issues. The value of simulation
depends on the model validity and the likelihood that the results of model
experimentation may be replicated and implemented in the real processes.

Inaddition to modelling business processes to support BPR, Process Innova-
tionand Knowledge Management approaches, simulation modelling could be (and
has been) used extensively in a manufacturing sector to support TQM and JIT
strategies. In conclusion, we contend that simulation modelling could be viewed as
the missing link between these panaceas, particularly insofar as it may help to
delineate the boundaries between them and how they may work in practice. In
addition, another important benefit of simulationisits ability to provide continuity
for change management in companies where the fads seem to come and go.
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ABSTRACT

E-commer ce has become a key aspect of the global business environment,
causing fundamental changesin marketsand organisational structures. This
chapter considers how knowledge management, the latest management
approach aimed at i mproving busi nessperformance, can create new business
opportunities in the new business environment that is defined by electronic
commerce. Knowledge management deals with the systematic generation,
codification and transfer of knowledge and can be supported by a number of
technologies, known as knowledge management tools. It has been argued
that intelligent systems can offer additional capabilities and advantagesin
comparison with more traditional information technologies. This chapter
investigates the potential of intelligent agent-based software for more
effective knowl edge management in the context of e-commer ce, adopting the
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per spective of an SME involved in development of intelligent agents-based
knowledge management software. The chapter concludes with a research
agenda for knowledge management research in e-commerce.

INTRODUCTION

Theimportanceof knowledgemanagement (KM) asacompetitivedifferentiator
isincreasingly recognised by both' traditional’ and* virtual” organi sations. A recent
OECD report clamsthat industria countriesarespendingasmuchonintangible
knowledge-basedinvestmentsason physical equipment (OECD, 1999). Thereis
an expectation that thetechnical exploitation of knowledgedatawill improve
substantia ly withtheuseof intelligent tool sthat haveseveral additiona capabilities
incomparisontotraditional knowledgemanagement tools, asdiscussedinthis
chapter. Withimprovementsin| T-based systemsfor handlingknowledge, knowl-
edgemanagementisbecominganessentia themeof researchintobusi nesssuccess.
Y et, ithasbeenargued(e.g., Hlupicetal., 2001; Myers, 1996; Snowden, 1998)
that theeffectivemanagement of knowledgeinvolvesmorethansimply exploiting
thedataheld oninformationsystems. Italsorequiresattentiontothe’ softer’ parts
of thecorporateknowledgebase, asfoundinthehumanand cultural aspectsof
businesses, particularly theexperiencesandtacit knowl edgeof employees. There
isagrowingemphasisoninnovationthrough‘ knowledgework’ and‘ knowledge
workers andonleveraging‘knowledgeassets (Swanetal., 1999).

Whilesomeresearcha somakesreferencetotheorgani sationa contextwithin
whichthetechnology will beused (e.g., Delesieand Croes, 2000; Edwardsand
Gibson, 2000), thereislittleevidence of whether or how theorganisational and
technical dimensionshavebeenintegrated. Thechallenges, bothtechnical and
contextual, presentedinthischapter indi catethat el ectroniccommercecreatesa
new context for knowledge management, not just in terms of the cultural and
businessenvironment created, but al sointermsof theactual knowledgethatis
captured, exchangedandexploited. Todea successfully withthelatter, ithasbeen
suggestedthat artificial intelligence, andintelligent agentsinparticul ar, haveakey
roletoplay (Smithand Farquhar, 2000). Thischapter will consider how thisnew
technology canbeappliedinpractice. Typicaly, researchinknowledgemanage-
mentwould consider theview of the* client’, i.e., how aparticul ar organisation
improvesitsknowledgemanagement practices. Our chapter focusesinstead onthe
waysinwhichthenew context of el ectroniccommercecreatesbus nessopportu-
nitiesfor theprovider of intelligent technol ogy tosupport knowl edgemanagement.
Thisparty, the‘ supplier’, needsto haveabroader view of thenew technological
and cultural landscape. Weaccessthisperspectiveby researchingthecaseof an
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internationally oriented SM Einvol vedinmulti-agent softwaredevel opment used
for knowledgemanagementinel ectroniccommerce.

Thechapter isstructured asfollows. Thenext section presentssomeof the
key organisational andtechnical challengesfor knowledge management, with
emphasisontheroleintelligent multi-agentsandthechallengesthat el ectronic
commercepresentsfor knowledge management. Sectionthreeintroducesthe
case of an SME involved in development of intelligent agents-based KM
software. A research agendafor KM research in e-commerce isthen pro-
posed, and conclusionsaredrawn.

KEY CHALLENGESIN
KNOWLEDGEMANAGEMENT

The literature has been unable to agree on a definition for the term
‘knowledgemanagement’ (Brooking, 1999; Hlupicetal., 2002; Malhotra,
1997; Trauth, 1999). Onereasonisthat discussionsof, and approachesto, the
subject arerooted in different academic disciplinesand areasof professional
expertise. From the infor mation systems per spective, for example, KM is
often looked upon as synonymous with new forms of ‘data mining’ and
‘warehousing’ —the* hard’ tool sthat all ow for sophisticated pattern searches
of raw data(Trauth, 1999). From theinnovation management perspective,
a‘cognitive’ approachisadopted, whichlooksat thetransfer of explicitand
tacit knowledge through product devel opment and organisational change
procedures(Kuhnand Abecker, 1997; L eonard-Barton, 1995; Nonakaand
Takeuchi, 1995). Themanagement literature placesparti cular emphasison
issuesof ‘organisational learning’, especially structureswhich encourage
creativity andknowledgesharing (Ruggles, 1997). Itisincreasingly evident that
these definitions do not adopt a multi-disciplinary approach, despite the
multi-disciplinary interestinKM (M cAdamandM cCreedy, 1999; Phillipsand
Patrick, 2000). Instead, amanagerial perspectiveisoften predominant that
doesnot necessarily accommodatethe capabilitiesof informationsystems. The
reverseisal socommoninresearchthatisintended for atechnical audience. We
arguethat KM must movetowardsamoreholistic approachto nurturingand
exploitation knowledge assetsin both ‘traditional’ and ‘virtual’ business
environments. Inthechapter wedemonstratethisintwoways. First, inthis
section, wegiveasmuch attentiontothecapabilitiesof intelligent technology
astothecontext of electroniccommerceapplications. Second, inthefollowing
sections, wedemonstrate how technol ogy and context becomeintertwinedin
theempirical evidencethat our casestudy provides. Starting withknowledge
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management tools, this section presents a technological followed by an
organisational perspectiveonknowledgemanagement.

Knowledge Management Tools

K nowledgemanagement tools, asall tools, aimtoassistinthecompl etion of
atask with easeand efficiency. Ruggles(1997) suggeststhat KM toolscanbe
dividedintothreecategories, whicharebelievedtorepresent theprimary knowl-
edgeactivitiesof most organisations:

*  Knowledge Generation— thecreation of new ideas, recognition of new
patterns, thesynthesi sof separatedisciplinesand thedevel opment of new
processes.

*  KnowledgeCodification—theauditing and categorisation of knowledge.

*  Knowledge Transfer —theexchangeof knowledgebetweenindividual s,
groupsandorganisations.

Themajority of KM toolsaredesignedto deal with structureddata, where
informationisdirectly enteredintofiel dsor can becategorisedin somemanner.
Eachof thesestagespresentstechnica challenges. Oneimportantissueisindexing,
inother words, theappropriatestructuringof dataor informationtofacilitateor lead
toknowledgediscovery (Delesieand Croes, 2000). Knowledgeacquisitionand
representation can also be difficult to addressin KM systems, asthey arefor
knowledge-based systems; they areissuesthat havebeenrecorded extensivelyin
theexpert systemsliterature(e.g., Doukidis& Whitley, 1988; Firlgl & Hellens,
1991; Hart, 1986). WithK M systems, thekey issueisprobably theneedtomove
beyonds mplestructured dataminingtowardsthecapture, miningand manipul ation
of tacitor unstructured data. Practitionersandresearchersalikehaveidentifiedtacit
data as a, if not the, corporate resource to be managed and exploited for
competitiveadvantageintheinformation-intensiveeconomy. Inother words, an
additional technical challengefor knowledgemanagement isthemanagement of
tacitknowledge, whichisnormally storedand exchanged using unstructured data.
Takeuchi (2001) arguesthat organi sationa knowledgeiscreated precisaly during
thetimethat tacit knowledgeisconvertedtoexplicit (p. 321). Therefore, akey
challengefor thedesignof KM technol ogy i stheidentification of patterns(Brash,
2000) inunstructured datathat enabl esreuseof thetechnol ogy and contributesto
systemflexihility (Selvinand Buckingham Shum, 2000). Thereisanexpectationthat
thenew generationof KM toolswill addressthischdlengeusngartificid intelligence
(Al) techniquessuch ascase-based reasoning, neural networksandintelligent
agents. Thischapter focusesontheroleof thel atter.

Intelligent agents are software objects (special types of computer pro-
grams) capabl eof communi catingwitheach other andreasoningaboutinformation
containedinmessagesthat passamongthem. Tojustify theadjectiveintelligent,
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agentsmust beableto makedecisionsunder conditionsof uncertainty, toact upon
incompleteinformation, albeitinanarrow knowledgedomain. Key e ementsof an
intelligentagent, whichenabl eittoachieveal imited-sca eperception, cognitionand
execution, areknowledgebaseswithdomainheuristics, smulatedsimplevalues
and attitudes, and algorithmsfor reasoning, learning and pattern recognition.
Advanced versions of agents can learn from experience and may even have
distinguishing personality traits. Standard artificia intelligencetechniquesmay be
usedfor congtructingagents, e.g., predicatecal cul us, genetica gorithms, fuzzy logic
and neural networks. However, theexperienceindicatesthat thebest resultsare
achievedif avery largenumber of very smpleagentsisallowedto cooperateand
competeamong themselvesandthusgenerate® Emergent Intelligence.” Agents
couldbedes gnedtohaveaparti cular attitudetowardstaking risksunder conditions
of uncertainty. Thus, ateam of agentswith different risk-taking characteristics
emulatesacrew of operatorswithavariety of attitudesto decisionmaking.

Multi-agent systemsusemultipleintelligent agentsand arecharacterised by
distributed problemsolving. They contain software objects(agents) capabl eof
exchanging messagesamongthemsel vesandtheir users, interpretingthemeaning
of messagesand negotiating decisions. Aninteresting devel opmentinmulti-agent
systemsisanattempt to provideagentswithamechanismfor modifyingprotocols
that regul atenegotiations, whichthey conductamongthemsalves(e.g., Mulleretd.,
1996). Thiscapability enablesagentstoincrementally improvetheir decision-
making performance. Thesecapabilitiesareparticularly useful inelectroniccom-
merce(asdiscussedfurther oninthischapter) whereintel ligent agentshavebeen
taken up. Theconcept of multi-agent design and control iswell devel oped,
althoughnot necessarily articul atedinthe context of knowledgemanagement.
It hasbeenarguedthat, inthiscontext, theroleof artificial intelligenceis* giving
powerful assistanceto peopleasthey solveproblems’ (Smith and Farquhar,
2000, p.22). Thisquotation pointsto theinterdependence of technology and
the context of use, and supportstheideathat the technological challenges
mentioned herearewitnessed and can only be addressed withinaparticular
organisational and cultural context.

The Knowledge Management Context —

Challenges For E-Commerce

K nowledgemanagement, whilesupported by technology, remainsacomplex
management practicefor all organi sations—tool swill notwork unlessthey canbe
integratedintheorganisational and cultural context. Thefollowing paragraphs
cons der thereasonswhy thismay bethecaseat four separatebut i nterconnected
levels, where KM benefits are realised: the individual, organisational,
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interorganisational andinternational levels. Particular emphasisisgiventothe
additional challengesthat arepresentinan el ectroniccommercecontext.
Atanindividual level, KM providesorgani sational memberswith opportu-
nities and toolsto operate, and where possible flourish, in an environment of
continuouschange. Attentiontotheindividua leve signifiesacceptanceof idiosyn-
craticknowledge, recognisingthat personality playsacritical roleintheway that
peopleacquire, perceive, valueand useknowledgeaswel | asthat thecreation of
knowledgeisaffected by theworldview of theindividual (GunsandV @ikangas,
1998). Thisisparticularly relevant for thee-commercecontext. Specifically,in
busi ness-to-consumer e-commercereations, incontrast totraditional commerce,
thecustomer isnot visibleandtypically not known. Thetechnol ogical awareness
of individualsalsovaries. Thepotential customer populationislarge(possibly
global) and the‘ customer’ could have any background (cultural, financial or
educational). Inknowledgemanagement terms, thispresentsabusi nessopportu-
nity: customer behaviour canbeel ectronically recorded, thereforecanbemanipu-
latedandexploited for competitiveadvantage. Somemechanisms, likecookies, try
to contribute to ‘learning’ more about the customer profile and preferences,
althoughinessencethereareseveral limitationsrel ated to theauthenticity and
interpretationof thedatathey record. Furthermore, giventhetechnical challenges
reviewed previoudly, itisnot clear how organi sations can manipul atethevast
amounts of dataand extract meaningful patternsthat could be used for * mass
customisation’ or differentiatingtheir productsinagloba marketwherefirstmover
advantageisvisbleandcaneasily beimitated. I ntelligent agentscanplay akeyrole
hereby providing personal attentiontothecustomer, learningandremembering
individual preferences, whichcanbecommunicated or negotiated asneeded. The
bus nessimplicationfor thecompany usingthetechnol ogy isdud: customer service
canimproveasindividual traitsarecateredfor andthecompany gainsknowledge
about trendsand patternsthat can beunveiled from customer choice.
Atanorganisational level, KM supportsthestreamlining of activitiesand
facilitatesimproved organi sational responsetointerna andexternal changes. This
oftenplacesattention onorgani sational processesand presentssevera challenges,
not least thedifficulty of identifying processes(Nickols, 1998). Huysmanandde

Wit (2000) haveidentified severa ‘traps thatrelatetoKM atthislevel:

*  Anopportunitytrap—KM will bemoreeffectiveifitisproblem-driven,i.e,
if itrespondsto concernsthat arerelevantintheparticul ar organi sational
context, rather thanif itistechnol ogy-drivenor attemptingtoimitateother
businesses, asisoftenthecase.

*  Acodifiedknowledgetrap— Itisdifficulttorecord previousknowledgefor
othersto access, especially as new knowledge keeps being created and
human actorsarebusy making senseof thenew knowledgeand conditions.
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*  Amanagementtrap— KM isdominated by managementinitiatives, butit
isunlikely tobeeffectiveunl essknowledgeworkerswillingly takepartinit.
*  Theoperational level trap— KM should not belimited totheoperational
level,inthesameway that knowledgeexchangeprocessescannot belimited
tothisleve.
| norgani sationsthat usee ectroniccommerce, elther partialy or fully (virtual
organisations), thenotionof businessprocessesmaybeentirely different, asthese
companiesarebased ondifferent businessmodels(Tapscott etal ., 2000). This
complicatesthesignificanceof these' traps for thenetworkedenterpriseandits
stakeholders. Onthe one hand, asbusiness processesare predominantly elec-
tronic, they should bemoretransparent andtraceabl ethanintraditional business—
thus, informati on about busi nesstransactionsisstructured and explicit, andthis
shouldfacilitateknowl edgemanagement. For example, it shouldbeeasier tocreate
an organisational memory about busi ness transactions and make thisreadily
accessibletoknowledgeworkers. Ontheother hand, several businessprocesses
transcend the boundariesof the organisation, aselectroniclinksto customers,
suppliersand other stakehol dersmaketheorgani sation an extended, networked
enterprise. Thismakesit harder toconvertinformationintoknowledge: different
organisationd settingsandthereforedifferent cultura environments, withdifferent
setsof tacitknowledge, interact. A related difficulty at thislevel,whichal soapplies
totraditional companies, isthat theavailabledataabout processes, proceduresand
resourcesmay beincomplete. Thismakesit harder touncover patternsthat canlead
toknowledgecodificationand possibly thegenerationof new knowledge. Theuse
of intelligent agentscanbehe pful inthisrespect. Specificaly, intelligent agentsthat
arecharacterised by autonomouslearning canuseprevioushistory, andlearnfrom
itevenif theway inwhichitisinterpreted changesat avery fast rate.
Inter or ganisational andinter national level s(in many cases, thesecan be
usedinterchangeably ine-commerce) arethereforemorerel evantinconsideringthe
challengesof theknowledgemanagement contextinel ectroniccommerce. Atthe
moment, littlei sknownabout thetransfer of knowledgeat aninterorgani sational
level. Arguably, one of the advantages of KM isthat it enablesorganisations,
regardlessof szeandresources, tocompeteglobally againstlarger regiond trading
blocs, tendingtoreduceeconomy of scaledifferences. Theproblematthislevel is
that different cultureshavedifferent mental model sof collaborationor trust (Kidd,
2000). Electronic commerce research acknowledges the importance of trust
betweentrading partners(e.g., Hartand Saunders, 1997; Milesand Snow, 1992,
Ratnasingham, 1998; Wilson, 1997) but doesnot consider how thismay relateto
knowledgecreationandtransfer in-betweendifferent stakeholders. Inmoremature
andstructuredinterorgani sational relations, such asoutsourcing, KM hasyetto
receiveappropriateattention (Currieand Poul oudi, 2000). Thepotential roleof
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multi-agents, at thisinterorganisational level , isintheir ability torepresent business
partnersinthenetworked enterpriseand conduct negotiationsontheir behalf. They
canbeal soutilisedfor business-to-busi nesstypesof transactions, operating, for
example, inthecontext of supply chaindealings. Bothrolesentail technical and
organi sational issues. Fromatechnical perspective, theuseof multi-agent systems
eliminatestheneedfor thesel ectionandimplementati on of optimal algorithms,
whichisacomplex endeavour. Agentswill negotiate what to do next inevery
particular situation, basedonloca informationandaset of generd rules, without any
needfor optimisationalgorithmstobeprogrammedintothesysteminadvance.

Fromabusinessperspective, thesituationisrather complex becauseitisat
present not clear whichrules, rolesandrespons bilitiesapply inalegal context that
isnotwell defined. Despitetheprogressinel ectroniccommercel egidature, severa
issuesremaintoberesolved at aglobal scalefor transactionsoccurringentirelyin
electronicformat or crossing nationa boundaries(seefor example Timmers, 1999,
pp.171-174, for anoverview of key legal andregul atory issuesinthe European
UnionandtheUSA).

Electroniccommerce, by itsvery nature, combinesabusinesswithatechno-
logical environment, astransactionsoccur electronically. Itisobviousfromthe
discussioninthissectionthat it offersagood opportunity toillustratetheinterde-
pendenceof technical and organisational (ofteninter-organisational) factorsin
knowledgemanagement. Inthenext sectionwecons der thetechnica andbusiness
environment of arecently established company that develops, supplies and
supports multi-agent software, and serves as a case study for considering the
potentia of intelligent agentsfor knowledgemanagementine-commerce.

EMPIRICAL INSIGHTS
FROM THEUSE OF MULTI-AGENTS
FORKM INE-COMMERCE

Followingfromthepreviousdiscuss onontheinterrel ationsof technical and
organisational factorsrel atedtoknowledgemanagement inelectroniccommerce,
thissection presentshow thesearewitnessedin practice. For our descriptionwe
adopt the perspective of asmall enterprise that has strong links with Brunel
University. Thisallowsan‘ingder view’ totheopportunitiesand challengesitfaces
inproviding multi-agent support for knowledgemanagementinelectroniccom-
merce. Startingwithadescription of thecompany anditsmulti-agent software, the
section leads on to adiscussion of therole of intelligent agentsin knowledge
management, whichservesasaguidefor propos ng abroader agendafor research
inthisarea
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The Company

Thecompany wasestablishedinOctober 1999toexpl oit multi-agent research
but it hasalong history of informal existencemarked by previousinternational
collaborationamongitsfounders. Althoughitsphysica premisesareintheUK it
islargely avirtua corporationwithresearchers, sysemdesignersandprogrammers
collaboratingoverintranetsandthel nternet. For example, themainactivitiesrel ated
tosoftwaredevelopment arecarried outinRussia. Thecompany aimstobecome
“virtual” andtosdll itsproductsand servicesmainly thoughthel nternet. Indoing so,
itwoul dbecomean e-commerce-based organi sation salling productsand services
that support e-commerce. Inpractical terms, thismeansthat thecompany hasthe
advantagethat it understandsfromitsownexperiencethechal lengesof integrating
work processesacrossdifferent cultural settings, henceitisabletoexploitthis
knowledgefor providing better productsand supporttoitscustomersaswell.

Thecorporationhasaflat structure, where, asdescribed onthecompany’s
website, “teamwork dominatesevery aspect of corporatelife.” Also, thecorpo-
rationconsidersintellectual capital tobeitskey asset. Consequently, knowledge
managementisimportant for thecompany notjust asaproduct but asacompetitive
differentiator: the company isits own customer. For example, organisational
memory isfacilitated by thecompany’ sownknowledgemanagement software.
Similarly, thecompany cultureis maintained through an extensiveelectronic
network. Thecompany iscurrently intheprocessof extendingthefunctionality of
itsweb sitefor procurement and selling its product and services. Plansfor e-
commerceincludeusingthecompany’ swebsitefor selling,inlargevolumes, scaled
downmulti-agenttool sand shellstosmall-to-mediumsoftwaredevel opersaround
theworld.

Capabilities of Multi-Agent Software

Agentsaretrained (haveaccesstoknowledge) rather than programmedtodo
aparticularjob. Advancedversionsof agentscanlearnfromexperienceandhave
distinguishing persondity traits. They canbe, for exampl e, risk-averseandthiswill
influencetheir negotiatingbehaviour. Theprincipa dement of multi-agent systems,
whichenablesthemtoachievealimited-scal eperception, cognitionandexecution,
isanOntol ogy, which containsknowl edgeabout thedomaininwhichthesystem
operates. To keep the Ontol ogy simple, thedomain of agent activity hasto be
reasonably narrow. Thesecond component of thesystemistheEngine, shownin
Figurel.

A key advantageof thisarchitectureisthat modificationsareeasy becausethe
agent codeisreusable, multi-agent enginesareexpandableandtheOntology can
beupdated by operatorswithout any knowledgeof computer programmingusing
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Figure 1: The engine of a multi-agent system

Ontology Constructor

— Agency R

Core

> GeneticEngineeringLab —

avisud tool called Ontol ogy Constructor. TheAgency intheabovediagramisthe
spacewhereagentsarecreated andwherethey work (negotiate), theCoreisaset
of run-timeal gorithmsenabling parallel work of avery largenumber of agentsand
the Genetic Engineering Lab is a place where the performance of agentsis
monitored and modificationsaremadetotheir “ geneticcode” toimprovetheir
performance(e.g., tonegotiatemoreaggressively, or morecarefully).

Multi-agent systems are perceived to be cost-effective; each agent hasa
limitedintelligenceyet theoverall intelligenceof a“swarm” of agentsisquite
impressive. Thisisbecauseagentscooperatewitheach other and makedecisions
through negotiations. Agentsact uponlocally availableinformationwith great
speed, but alwaysrespect general policiesandrules. They consult eachother and
they bargainwithaview tomaximisingtheoverall valueof theprocessthey are
controlling, rather thanfurtheringtheir ownindividual interests. Inother words,
multi-agent systemsbehaveasan effectiveteam, and theeffectiveteamwork
resultsinanemergent performance, aperformancethat far exceedsthe sum of
performancesof individual teammembers. Theinherent advantage of multi-
agent systemsisthat they work ontheprincipleof afreemarket. Agentsmatch
supply to demand, and if the perfect match is not possible, they negotiate
special dealstoachievepartial matching.

Supporting Knowledge Management for E-Commerce
Inthecontext of el ectroniccommerce, agentsimprovetheperformanceof
portal sandwebsitesby providingvisitorswithanintelligent, personaised, one-to-
oneservice. Inparticular, they communicatewitheachvisitor asanindividual ,
recogni sing speci ficneedsand expectations. They a sorecognisevisitorswhenthey
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returntothesite. Inadditiontothiscustomer rel ationshipmanagement role, multi-
agentsmatch portal offeringstovisitors’ demandsrapidly andeffectively, and
negotiatediscountsand specia dealsonbehalf of their clients. Fromaknowledge
management perspective, they continuously analyseavail abledataintheback-
ground, withaview todiscovering, preserving, mainta ningand updating knowl-
edgeabout eachvisitor. Discoveringand managingknowledgethroughtheuseof
agentscanbedirected bothtothebusinessenvironment (customers, competitors,
investors, administrativeandlegal factors, new technol ogies, etc.) but alsotothe
client’ sownbusinessprocesses(cost-effectivenessof humanandtechnological
resources, organi sationa structures, businessculture, geographical locations, etc.).
Thecompetitivedifferentiator of aMulti-Agent KnowledgeM anagement
Systemisbased on effectiveclustering a gorithmsthat enabl erapid discovery of
knowledge, whichasdiscussedinprevioussectionscanbe’ buried’ inunstructured
data. Thekey to the effectivenessisthe use of multi-agent technology, which
providesdistributedintelligenceto helptheprocessof clustering. Principlesand
rulesof clustering, whichareobeyed by agents, areinthefirstinstanceenteredinto
thesystemontol ogy by knowledgemanagement experts. Thesystemisdesigned
toenabl eoperatorswithout knowledgeof computer programmingtomodify and
updateclustering principlesand rulesand thusinfluencethesystem performance.
Thecompany’ ssdllingpointisthat thissystemismuchlessexpensvethanatypical
dataminingsystemandfar moreeffective(e.g., asitenablesknowledgeexpl oitation
of unstructured data) and user friendly. A unique aspect of the system’ suser
friendlinessisthecapability toprovidetheuser withagraphical representation of
clusteringresultssothat stronger linksbetween datael ementsappear clearly.
Itisworthnotingthat clustering becomesasel f-organising process. Asnew
databecomeavailabletothesystem, theclustersof knowledgearere-evauated
andreconfigured, alowingfor adynamicinterpretationof businessresults. Further-
more, thesystemcan providepatternswithout‘ knowing’ muchaboutthedata. This
means, ontheonehand, that thesystemmay highlight rel ationshi psbetweendata
that isnot obvious, eventotheknowledgeablehuman agent, thusunveilingreal
competitiveedgeissuesfor their clients. Ontheother hand, theclustering process
becomesfaster if human agentsdefinerestrictionsfor theclustering processes,
based ontheir capabiility tointerpret meani ngful associationsamong datael ements.
Thisdilemmabetween speed and scopeof dataanaysisillustratestheinterplay of
technical capabilitiesand organi sationd priorities. Thehumanagentcanimprovethe
efficiency of thetechnol ogy by agood understanding of thecontext, whichcanlead
toabetter definitionof Ontology aswell asamoreing ghtful interpretationof thedata
anaysisresults. Obvioudly, the responsibility for the translation of resultsin
appropriatebusinesspoliciesliesa sowiththehumanagent.
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DISCUSSIONANDIMPLICATIONSFOR
RESEARCHINKNOWLEDGEMANAGEMENT
FORE-COMMERCE

Theinteractivecharacter of el ectroniccommerceenabl esinformation (and,
hence, knowledge) sharingacrossorganisationd entitiesor individuals, oftenacross
national boundaries. Throughtheir el ectroniccommerceinteractionsandtransac-
tions, compani esacquiremuchinformationthat caneasily bestoredandexploited
(asthe dataisusually in electronic form). However, few users of electronic
commercehavecons dered usingthisinformationasabasi sfor understandingand
managing thelir organisational knowledgebetter. Thepotential benefitsof more
effectiveknowledgemanagement inthecontext of e-commerceareapparent for
both organisational processesand interorgani sational relations, andweargue
that multi-agent technology hasanimportant roletoplay inthisarea. Inthe
previous section we saw how asoftware house exploited their multi-agent
softwarefor knowledgemanagementin el ectronic commercefor thecompany
andthecompany’ sclients.

El ectroniccommerceisauni queenvironment for knowledgemanagement, not
only becauseit usesthel nternet asapl atform but al so becausethedataavailable
to users of e-commerce become dated very quickly asthe electronic market
changesat arapidpace. Therefore’ traditional’ informati ontechnol ogiescannot
deduceknowledgefor thefutureexclusively from past databecauseof dynamic
changesintheturbul ent global economy. Companiesthat aimtosupport knowledge
managementinelectroniccommerceenvironmentshavetoinvestigatenove ways
of managingandexploitingtheindividual , organi sational andinterorganisationa
knowledge. I ntelligent multi-agent technol ogi escan provideatechnol ogical solu-
tionfor dedingwiththeuncertainconditionsof thiscontext, mani pul atingincompl ete
orill-structured historical data.

Atthemoment, both research and practi ceof knowledgemanagementine-
commerceareintherinfancy. For example, thereareanumber of problemsthat
wehaveidentifiedincurrent practiceaswell asinthetheoretical understanding of
KM, namely:

* thevariety of theoretical approachesto KM andthelack of consensusinthe
literatureabout what constituteskK M and how effectiveKM canbeachieved;

» thelimitedavailability of empirical reportstosupport theseapproachesand
provideguidancefor furtherimprovementsinKM practice;

» thelack of KM toolsand thedifferencesinthe support that existing tools
providetouser organisations,

* thelack of awarenessabout KM opportunitiesfor bothtraditional andvirtua
organisations, either becauseof technical limitationsof theavail abletool sor
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becauiseuser organi sationsareunabl etoidentify or communi catetheir needs
for moreeffectiveK M andtheorganisationd structuresthat will supportthem;
and

» thelack of substantial research effort to investigate technical and social
aspectsof KM ine-commerceenvironments.

Asaresult of theseproblems, itisnot surprising that theappreciation of the
challengesand necessity tointegratetechni cal and organi sational aspectsof KM,
whichwebelieveiscritica for moreeffectiveKM, isat bestincompl ete. Asyet,
thereisnogenericmode of KM groundedinempirical research, whichcompanies
orindustria sectorscanuseasabas sfor organisingandmanagingtheirinformation
resources. Suchamodel couldallow organi sationstoleveragetheir corecompe-
tencies and key skills. Both organisational and technical issues of KM raise
significant challenges. However, itisalsoevident that, eventhoughthey areoften
separatedintheliterature,inapractical contextthey areinseparableasthey inform
andinfluenceeachother. Wearguethat researchinKM shouldreflectthissynergy
of organisational and technical issues. Research needsto bedirected towards
understanding how theseareaslimit or enhancethecompetitivebenefitsof KM
theoriesand model s—what thisnew way of workingentailswithregardtoskills,
organisationa structuresand operations.

Inother words, theimplementationof ak M tool will notresultina’ knowledge
environment’ if other knowledge activities are not supported. For instance,
knowledgetransfer isunlikely to occur if theorganisational culturewasoneof
hoardinginformation (Cleggand Pamer, 1996; Irani and Sharp, 1997; Wal sham,
1995). Moreover, in order to combine the expertise of key stakeholders, new
formsof working—suchas* cross-functiona teams — may beneeded (thesemay
include, for instance, consumer behaviour experts, databasemarketersand I T
experts). These issues have been recognised for sometimein theinnovation
literature(Madhavenand Grover, 1998), althoughthishasnot beeninvestigatedin
thecontext of e-commerce.

Inaddition, thereisalack of publishedempirical work inthisareaandthere
isalack of tool sthat organi sationscan utiliseand adapt for KM activitiesinboth
traditiond andvirtua bus nessenvironments. Similarly, eval uationmeasuresfor any
availabletool sarelacking. Theinvestigationof theproduct and approachfollowed
by the case company considered in this chapter provides someinsight in the
potential of intelligent agentsfor KM inelectroniccommercebut clearly presents
aspecific, soleexperienceof arecently established company. Moreresearchis
neededto providedamorein-depth understanding of theway inwhichcompanies
respondtoknowledgemanagement, andinparticul ar totheuseof KM technologies
to exploit and enhance their electronic commerce activities. We argue that
important areasfor further researchinthisareaincludethefollowing aspects.
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First, in order to inform technological improvements, it is necessary to
investigateand eval uateknowl edgemanagement tool s(including multi-agent-
based tools) in real e-commerce environments. This should result in abetter
understanding of thepotentia and current limitationsof suchtools, leading, inturn,
tospecificationof requirementsfor further devel opment of suchtools. Second, in
order to improve knowledge management at the strategic level in the use of
electroniccommerce, itisnecessary toidentify mainbarriersanddrivingforcesfor
knowledgemanagementine-commerce. Thisinvolvesdefiningwhat knowledgeis
relevantinthecontext of e-commerceand how it canbecaptured, stored, refined
and applied. A related aspect istheidentification of critical successfactorsfor
effectiveknowledgemanagement ine-commerce-basedenvironments, including
research onorganisational structuresthat support knowledgemanagementine-
commerce. Third, knowledgemanagement providesan opportunity toimprove
organi sationa practicesand processes. Therefore, futureresearch shouldinvesti-
gateissuesrelatedtoteamwork, leadership, culture, incentivesand motivationfor
knowledgemanagement, identifyingwaysfor integratingknowl edgemanagement
intothedaily workflow and particul arly thetypesof reward structuresto support
knowledgesharingand collaboration. Animportant dimensionof thisresearchis
exploring how knowledgemanagement canlead toindividua and organisationa
learningasthiswill lead to sustai nablecompetitiveadvantage.

CONCLUSIONS

Thischapter hasdiscussed thepotential of intelligent agentsfor knowledge
management in e-commerce, using insightsfrom an SME providing such
knowledge management tools. The chapter emphasised that technical,
organisational andinterorganisational aspectsneedtobeconsideredinparallel
for providing useful solutionsfor organisationsdoing businessel ectronically.
The research setting described in this chapter could stimulate interest for
identifying opportunitiesfor competitive advantage for e-commerce user
organisationsfrom better KM and threatsfrom KM practicesin abusiness
context. A number of future directions of research in this area have been
identified onthat basis. Our mainrecommendationisfor consideringthefuture
of technology withinthecontextinwhichitwill beapplied.
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Chapter V

K nowledgeM anagement:
Analyssand Some
Consegquences

Petros A. M. Gelepithis and Nicole Parillon
Kingston University, UK

ABSTRACT

Although the debate on the nature of ‘knowledge’ and ‘information’ isfar
from settled, it isnow taken for granted throughout the academic world that
the two notions are related but fundamentally distinct. Thisresult, and its
significant consequences, still needto berealised and under stood by thegreat
majority of the businessworld. In thefirst section of this chapter, we briefly
comment on some characteristic views of ‘knowledge’ and ‘knowledge
management,” and subsequently we analyse in-depth the core constituent
notion of the latter, that is, knowledge.

In section two, we outline three major consequences of our analysis.
The first concerns the limits of management for a certain class of
activitiesinvolving knowledge. The second concernsthe scopeand limits
of technology for the same class of activities. Thethird concernstheissue
of knowledge market. The thesis we devel op is that knowledge cannot be
taken as a commodity; in other words, the notion of a knowledge mar ket
is not implementable.
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WHATISKNOWLEDGEMANAGEMENT?

Attitudestowards' knowledgemanagement’ (KM) havefluctuatedwidely
sincethetermfirst appeared. Atfirst,itwashighly and sharply inflated, then
adeep, albeitlesssharp, disillusionment trough followed until recently. Now,
adlightly upwardleading slopehasstarted totakeform. Thisshould not come
asasurprisegiventhewidedisagreements, in both theacademicand business
worlds, concerning boththeterm ‘ knowledge management’ anditscentral
constituent notion: ‘ knowledge.’

Tostart withcomparethefollowingthreeconceptionsof KM that appeared
intheFinancial TimesinNovember 1999.

“The systematic management of the knowl edge processes by which knowl -
edgeiscreated, identified, gathered, sharedandapplied.” (Newing, 1999).

“ [ Knowledge management] |s about spreading information through-
out a corporate body.” (Dempsey, 1999).

“ The management of commercially valuable information.” (Vernon,
1999).

What these conceptionsexemplify isthat KM isperceivedintwo substan-
tially different senses: a) assynonymoustoinformation management; andb) as
distinctfromit.

Theformer senseisthecase, knowingly or unknowingly, inthemgority of firms
dedlingwithknowledgemanagement. Thismistakenidentificationiswhat Mahotra
(2000) termstheinformation-process ng paradigmto knowl edgemanagement.
Thebusinessworldneedstorealisethat thenotionsof * knowledge’ and* informa-
tion’ aresubstantially differentfromeachother. I1tfollowsthat firmsalsoneedto
realise that certain activities cannot be just renamed and expect successful
resol ution by theapplication of oldtechniquesand approaches. AsGuptaand
Govindarjan (2000, p. 71) remark:

“ A gap exists between therhetoric of knowl edge management and how
knowledge is actually managed in organizations.”

To be precise, the gap that exists is between the rhetoric of knowledge
management andwhatisactually managedinorganizations. Andwhatisactually
managedinthevast mgjority of compani esisanythingbut ‘ knowledge' .

The latter of the two senses introduced above is now taken for granted
throughout theacademi cworldand by somemajor pioneering organisationslike
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Slumberger and Nucor Steel. Such acceptance though hasnot led to amuch-
needed clarificationof their foundations, that i s, of thecoreconstituent notionsof
‘knowledge’ and'‘information’. Therest of thissectionaimsto contributetothe
foundationd clarificationof thenotionof * knowledge' . Forasummary presentation
of themgor viewsoninformationaswel | asarudimentary theory of informationand
someof itsconsequences, see Gel epithis(1997).

Beforeproceedingwithour task, weshould stressthat epistemol ogy (i.e., the
study of knowledge) isavast areathat hasbeen studied for 2,500 yearsby the
greatest mindsin philosophy and, increasingly, by scientistsindisciplineslike
psychology, neuroscience, and Artificia Intelligence(Al). Thisfactisignored by
or unknowntothegreat majority of booksand papersonknowledgemanagement,
creating adistorted pictureof theissuesinvolved and henceof theappropriate
solutions. Toillustrateour point wepresent thefollowingfour viewpoints.

Theeasiest way out of the nexusof problems surrounding knowledge,
without really addressing any, isexemplified by Newing' s(1999) definition
aboveinwhichknowledgeistaken assomething self-explainableor something
weall know about and thereforeisin need of no explanationat all. | would
avoid commenting onsuchanapproach. L et usconcentrateonthreeviewsby,
moreor less, well-knownworkersin knowledge management who do accept
not only theimportanceof thedistinction betweeninformationand knowledge
but al sotheneed to explainwhat knowledgeis.

Borghoff and Pareschi (1998, p. v) write:

“Information consistslargely of dataorgani sed, grouped, and categorized
into patternsto createmeaning; knowledgeisinformation put toproductive
use, enablingcorrectaction. Knowledgeisquitedifferent frominformation,
and managingknowledgeisthereforedecisvely andqualitatively different
from managing information. Informationisconvertedinto knowledge
throughasocia, humanprocessof shared understandingand sense-making
at boththepersonal level andtheorganizational level.”

Thisviewpoint, however unintentiondly, givestheimpressionthat thereareno
problemsinanareabeset withsignificantissues. Forinstance, what about all that
informationthat isnot put to productiveuse? | sknowledge creation, however
viewed, amanageable process? Why yesor no? Could human knowledge be
sharedthroughtheuseof informationand communicationtechnologies(ICT) or
evenof Al techniques? How informationisactually convertedintoknowledgeis
abig, significant, andwideopenissue.

Consder now adifferent viewpoint asexemplified by Davenport and Prusak
(1998, p. 5):

“Knowledgeisafluidmix of framedexperience, val ues, contextud informa:
tion, and expert insight that provides a framework for evaluating and
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incorporatingnew experiencesandinformation. Itoriginatesandisapplied
inthemindsof knowers. Inorganisations, it of ten becomesembedded not
only indocumentsor repositoriesbut al soinorganizational routines, pro-
cesses, practices, andnorms.”

Thisview restricts knowledge to informal expertise and assumesthe
incorporationof values. However valuabl etacit knowledgeis, itisdefinitel y not
thefull story. Thereader may juxtapose thisview with thefollowing two
classification schemesattempting to specify what typesof knowledgearemost
important for anorganisation.

First accordingto Savageasquotedin Skyrme(1999):

e Know-how—askill, procedures.

*  Know-who—whocanhelpmewiththisquestionor task.

*  Know-what— structural knowledge, patterns.

*  Know-why—adeeper kind of knowledgeunderstanding thewider context.
*  Know-when—asenseof timing, andrhythm.

*  Know-where— asenseof place, whereisit best to do something.

Thesecond classification, dueto Quinn, Baruch, and Zien (1997, pp. 2-
3), structurestheknowledge of an enterpriseintothefollowingfivelevel sof
increasingimportance:

*  Cognitiveknowledge(or know what) —therulesandfactsof adiscipline.

*  Advancedskills(know how)—thecapacity toperformatask sufficiently well
tocompeteeffectively.

e Systemunderstanding(knowwhy)—understandingtheinterrelationshipand
pacingratesof influencesamongkey variables.

*  Motivatedcreativity, discovery, orinvention (carewhy) —thecapacity to
interrel atetwo or moredisciplinestocreatetotally new effects.

*  Synthesisandtrainedintuition (perceptivehow andwhy) —thecapacity to
understand or predict rel ationshipsthat arenot directly measurabl e.

Itisinterestingtonotethat both schemesaccept theimportanceof thenotions
of understandingand sense(i.e., meaning) in, at least, somecases, but choosenot
toaddressthefoundational issuesinvolved.

Wecomenowtoour preliminary analysisof thenatureof ‘ knowledge.” First,
acoupleof remarksandadisclaimer. Thedebateonthenatureof ‘ knowledge' is
farfromsettledanditiswell beyondthescopeof thischapter toreviewit. Equally,
our analysisisonly intended asafirst draft outlinecontributionrather thanafully
fledgedtheory of knowledge. For aphilosophica and Al perspectiveon‘ knowledge,
thereader isreferredtoPollock (1986) and Newel | (1990) respectively.

All theories(moreaccuratel y conceptionsor school sof thought) of knowledge
arebasedonthenotionof belief. Wherethey differistheir stanceonthejustifiability
of abelief.
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Wepart withthistradition. Our basicbuilding blocksare: a) thenotion of
meaning; and b) the process of understanding. Specifically, our thesisisthat
knowledgeistheend result of thecommuni cation and understanding processes.
Theprevioussentenceseemsto contradict theoneimmediatel y precedingit. 1t does
not; itiscodedfor brevity and needstobeexpandedinorder tobeclarified. First,
both understanding and communicationinvolvemeaning. Second, therearetwo
kindsof knowledge: individual andcollective. Asafirstcut,individua knowledge
istheendresult of theunderstanding process, and collectiveknowledgeistheend
result of all communication processesamong themembersof acommunity. We
now needtoprovideappropriatedefinitionsof therel ated processesof understand-
ing and communi cation so that proper definitionsof individual and collective
knowledgecanalsobegiven.

Althoughtherehad beengeneral agreement that ‘ communication’ involves
sharingand* understanding’ (see, for example, Cherry, 1957; Ogdenand Richards,
1923; Rogers 1983, 1986), no one had, axiomatically, defined them until
Gelepithis(see1984fortheoverall framework and detailed argument, 1991 fora
summary and a major key consequence). In what follows, we repeat those
definitionsand proceedwithour anaysis.

Definitionof communication:

e H communicateswithH,onatopicT if,andonlyif: (i) H, understandsT
{Symbol: U(H, T)}; (ii) H,understands T { Symbol: U(H, T)} ; (iii) U(H, T)
isdescribabletoand understoodby H,,; and (iv) U(H, T) isdescribabletoand
understoodby H. .

Definitionof understanding:

*  Anentity Ehasunderstood something, S,if andonlyif, EcandescribeSin
termsof asystemof ownprimitives(i.e., self-explainablenotions).

L et usnow devel op arudimentary theory of knowledgeby clarifyingand
expanding someof thebas cnotionsof our axiomatic system.

First, one's own primitives may refer to any idea, expression, belief or
whatever someonemay usetothink. Second, primitivesareof twokinds: linguistic
andnon-linguistic. Itfollowsthat such primitivesmay beeither formal orinformal.
Usually,they areinformal. Primitivesmay a sobeimplicitly referredto. Itisobvious
that what may beaprimitivefor onepersonmay notbeaprimitivefor another. Even
moreto the point, what may be aprimitivefor one may beacomplex ideafor
another. Forexample, ‘water’ wasaprimitivefor my grandmother butitisnota
primitivefor thoseknowingthat ‘water’ isrealy H,O. Itfollowsthat sinceone’s
understanding dependsonone sownprimitives, itmay well vary very significantly
from person to person depending on the system of primitivesreached by each
persononaparticular topicby acertaintime. Also, sinceone’ sprimitivesmay
changewithtime, one sunderstanding may changeaswel l. Compare, for example,
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atoddler’ sprimitiveswiththoseof aquantum physicistwithrespecttothenotion
of electricity (for adiscussion, see Gel epithis1995). Insummary, one' sunder-
standing dependsboth ontimeand onone’ sprimitives. Or, moreaccurately, it
dependsonone sownprimitives, whichinturndependontime. Withtheseremarks
wemoveontoour definitionof individual knowledge:

Knowledge of atopic T for an entity E at timet, isthe end result of E's
understandingat timet.

Itfollowsthat:

Knowledgeof E attimetisthesystemof understandingsthat E hasreached
by that time.

Thiswecall E’' sknowledgesystemat timet or equivaently, E’ sindividual
knowledgeattimet (symbol, K ). Obvioudy,K _, isasubsystemof E’ssemantic
systemattimet(symbol S,). Where S, |sthesystem of all meaningsthat E has
acquired, or has produced by thattime.

L et usseenow somefurther important characteristicsof one’ sindividual
knowledge, whichfollowfromour analysissofar. First,individual knowledgeis
both structured and extremely rich. Second, thereis a single most important
characterigticof bothindividua humanknowledgeand of humansemanticsystems:
they both changeand, crucialy, their changesareunpredictable.

Sofarweconsidered only individual humanknowledge. Thereisof course
collectivehumanknowledge, whichmay taketwoforms: shared(e.g.,common
beliefs); andshareable(e.g., books, databases). Thisdistinctionmay beseenbetter
when considering organi sationa knowledge(sometimesknownasorgani sational
memory). Organisational knowledgemay refer totwofundamentally different
types. First, itmay refer toemployedindividual sandtheirindividua knowledge.
Thisisthemost val uabletypeandtheonethat thecompany hasnoreal power over
it. Seconditmay refer toan organi sation’ sdatabases(whether el ectronicor paper-
based); as such it should better be termed organisational archives. The
characteristic of thesecondtypeisitsstatic nature. Thisisinsharpcontrast to
theclaimof writerslike Davenport and Prusak (1998, p. 25) that: “[i]n contrast
toindividual knowledge, organizational knowledgeishighly dynamic:itis
moved by avariety of forces.”

Althoughextremely interesting, adiscussionof collectivehumanknowledge
wouldtakeusfar beyondthescopeof thischapter; we, therefore, just makeexplicit
apointweshd| uselater on. Namely, giventhere ationbetweenunderstandingand
communication, oneeasily deducesthat individual and collectiveknowledge
necessarily bothoverlgpandthey arefundamentally distinct. Asaresult, bothtypes
of humanknowledgehavebothformal andinformal elements.

Theabovedefinitionsand remarksprovidearudimentary but useful body of
knowledge. L et usseewhat consequencesdofollow fromthis,
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OUTLINEOFCONSEQUENCES

Wepresent threemaj or consequencesof our rudimentary theory concerning:

a) The limits of management for a certain class of activities involving
knowledge.

b) The scope and limits of technology for the same class of activities.

c) Theissue of knowledge market.

Thefirst consequence is both obvious and unlikely to be pleasing. The
expression‘ knowledgemanagement’ ,whenitisnot mideadingly usedtoreferto
themanagement of information, isamisnomer sinceno-onecanmanagesomething
that takesplaceinsideanother one’ smind. Letusclarify thispoint. Aswehave
seeninthe previous section, human knowledge may be partitioned in theway
(illustratedinFigurel).

Wherethehyphenated arrow standsfor thefact that shared humanknowledge
isessentially individual humanknowledgethatiscommontomorethanonehuman.
Furthemore, individua humanknowledgeistheresult of one’ scomplex, internal
processof understanding. Assuchitisnot manageable. What weareleftwiththen
is shareable human knowledge. Such knowledge in avariety of media(e.g.,
electronic, paper-based) isfundamentally staticand, asit stands, meaningless. In
other words, information. It needstobeinterpreted by ahumantobeuseful inany
way. Suchinterpretedinformati onbecomesinternalised and subsequently may
providepart of theconstituentsfor further knowledgecreation(e.g.,innovation).
Thereitiswherethemanagement of acompany — not knowledgemanagement—
canhelp. Itcanfacilitatethecreationand mobilisationof theavailableintellectua

Figure 1: Major partitionings of human knowl edge (see text for the meeting

of the hyphenated arrow)
Humanknowedge
Individua humanknowledge Collectivehuman knowledge

Shared Shareable
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capital (thatis, humanresources) requiredfor any knowledge-creationactivities.
Equally, it can create, sustain, or, even better, devel op further the appropriate
environmentthat wouldnurturesuchactivities. Thiscanbeextremely va uablebut
ithasnothingtodowith managingknowledge.

Itisworthnotingthat thosewidely accepted aspioneersinwhatisnow called
‘knowledge management’ (e.g., Itani, 1987; Nonaka 1991) did not talk of
knowledgemanagement. Their emphasi swasonhumanresourcesand how they
could bebest nurtured so that they can bemobilised andinnovate. Nonaka, for
instance, talked about the knowledge-creating company and how it could be
managed, not about KM. It followsthat amore appropriate namefor thefield
would be knowledge nurturing. But that would be, probably, too much to be
expectedfromthosemanagerswhoseprofessional behaviourisstill, exclusively,
hard-sciencebased.

Talkingabout mobilisation of invisibleassetsand theknowledge-creating
company, Itani and Nonakaidentified thekey i ssuesneededto beaddressed. For
our purposesweshal l focusour attentiontothel dentification, Creation, Acquisi-
tion, and Sharing of Knowledgeor KICA Sfor short. Their solutionisfarfromclear.
Actually, webelievethat therecannot beasol utioninthetraditional senseof the
word since they refer to the ongoing, dynamic, and creative processes
necessary for thesol ution of any kind of humanly solvableproblemrather than
toproblemsthemselves. Assuch, andtakinginto account thekey character-
isticsof knowledgeasoutlined earlier, managersneed to becomethemselves
the'couriers’ and, most importantly, thecommunicatorsof knowledgewithin
their company. Thisis, inessence, themajor new activity of what Hansenand
Oetinger (2001) call T-shaped managers.

Thefirst consequencereferredtothelimitsof managementfor acertainclass
of activities, namely, the KICASnexusof issuesand the need for managersto
refocustheir activities. Thesecond consequenceconcernsthescopeandlimitsof
technology in dealing with the KICASissues. Without loss of force for our
argument, weshall focusontwoof thefour issues, namely, thecreationandsharing
of human knowledge. These are theissues emphasised by organisational and
management scientistslikeNonakaand Takeuchi (1995), Quinnetal. (1997) —
under thenamediffusionfor knowledgesharing— and Skyrme(1999) — under
thenameknowledgenetworkingfor thesameissue.

Our second point may best beseenif westart with somehistorical remarks.
Theearliest, but neither easy nor permanent, way to solvethe KICA Snexusof
problems has been to attract the appropriate human(s). This practice, of all
organisations,individuals, andstates, isstil| thebest prerequisitetothesol ution of
theKICA Snexusof problems. Slowly, thedevel opment of networksof knowl-
edgeabl e peopl estarted— sometimesintheform of school sof thought likethe
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Platonic Academy andtheAristotelianLyceum—andgradually wereturnedinto
whatwenow cal Universitiesor L earned Soci eties. M orerecently, companieswith
sufficient resourcesstarted devel opingtheir own dedicated resourcesintheform
of R& D departments. Usually, theobjectiveof suchdivisionsisthedevel opment
of appropriatetechnol ogy for thebenefit of thecompany. Sometimestheobjective
wasmoregeneral, suchasdevel opingaidstoinnovation. InstancesaretheMyers-
Briggstypeindicator andtheHerrmann Braindominanceinstrument (seeL eonard
and Straus, 1997, for discussionandreferences).

Most recently, the use of ICT and increasingly Al is at the forefront of
devel opmentsfacilitatinginnovation and providing sol utionsto aspectsof the
KICAS set of problems. Books and edited collections describing models or
technol ogi cd tool sfor enhancing humaninteractionor ahuman’ sability toded with
theexponentia explos oninexploringone ssemanticstructureabound(e.g., Quinn
etal.,1997; Borghoff and Pareschi, 1998; Skyrme, 1999). Whatiscommoninall
thesedevel opmentsisthat despitetheincreasinguseof artificial aids, thehuman
remainsintheloop. Wecannot dowithout her too (see, for instance, Crossand
Baird, 2000; Senge and Carstedt, 2001). Let ustakeacloser [ook.

Inprinciple, Al/ICT canprovidesol utionstothefollowingthreetypesof problems.
*  Overdlintegrationof informationandknowledgesourcesandtools.

* ldentification of appropriately specifiedinformationthroughtheuseof

SearchEngines.

*  Formalisation of certain aspectsof Human KnowledgethroughR&D in

Knowledgerepresentation, andreasoning.

Al/ICT systems though, cannot, on their own, either create or share
knowledge. Thisisapointthatisvery often overlookedwith seriousnegative
consequences. Letusbriefly seethereasonfor theseintrinsiclimitsof theAl/
ICT systems.

Such systemsmay bedistingui shedintotwo categories(Gel epithis, 2001).
Thefirst category ischaracterised by tool sempl oying representational systems,
whichareeventually human-based. Human-based Al systems, whether cregtiveor
not, are, at best, axiomatic systemswithin-built proceduresfor thehandling of the
system’ spremises. Atworst, they aread hoc systemscapabl eof providingacost-
effectiveand, quiteoften, enhanced sol utionwithrespect totheir human counter-
parts. A better solution, neverthel ess, doesnot constitutecreation of new knowl -
edge. Inthebest-casescenario, they arecapabl eof producing consequencessome
of whichareboundtobenew. Suchacapability isof coursevery desirablebut it
isultimately checked and evaluated by humans. In other words, novel human
knowledgecouldonly becreated by humans; creativeAl systems, eveninprinciple,
can only create new consequences of existing knowledge. Creation of novel
humanknowledgeisspecies-specific.
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It should be noted that although humans arethe only creators of novel
humanknowledge, ICT andinparticular Al canfacilitatethecreation of such
knowledgethroughthedevel opment of tool senabling: (a) increased connec-
tivity withinthe semantic system of humans; and (b) increased and enhanced
human-human communication. | believethelatter iswhat Skyrme(1999) calls
knowledgenetworking.

The second category — say R — not yet devel oped but feasible, will be
characterised by systemspossessingtheir ownrepresentational systems, thatis, by
representationd systemsindependent of thelanguageof another kind of system—
say human. Such systemswill be able to create novel knowledge, but such
knowledgewill not be necessarily understood by humans. To beprecisesuch
knowledgewill be understandable by humansonly to theextent that it will be
formalised. Thisisapointthat need not concernusherethoughandweshall not
expandonit (for moreinformationonthetwofundamental categoriesof represen-
tational systems, thereader isreferredto Gel epithis(1995)).

We come now to our third consequence: a knowledge market is not
implementable. Thefirstthingthat any knowledgemarket would needisasystem
that would measureknowledge. Thisisarequirement that, probably, thegreat
majority would agree on but nobody has, so far, proposed asolutiontoit. Of
course, nosolutionyet doesnotimply nosolutionever. Inwhat followswefirst
present two claimsand oneargument for theimplementability of a’ knowledge
market’ , and subsequently webriefly outlineour argument against.

Thefirstviewpointmay betermedthe’ blindfaithtomarketforces approach.
Accordingtothis, thesituationintryingto createaknowledgemarketisproblematic
but: “ Giventime, market forceswill undoubtedly tekecareof thestuation” (Burton-
Jones, 1999, p. 221). The second viewpoint may be termed the ‘ shifting the
goalposts' approach. Itsextremeformisillustrated by Gambleand Blackwell
(2001, p. 185). Theyremark: “Itisalmost axiomaticinmanagement that what you
cannot measureyou cannotmanage.” Unfortunately, thenext stepthey gotoisto
createametricfor a“knowledgemanagementinitiative.” Nocomments.

Anamostacceptable’ shiftingthegoa posts' viewpoint hasbeen putforward
by Davenport and Prusak (1998). They firstintroducetheel ementsof a‘ knowl-
edgemarket’ and subsequently they discussitsi nefficienciesand pathol ogiesaswel |
aswaystoovercomethem. For thepurposeof thischapter, wefocusour attention
ontheir presentation of thecharacteristicelementsof a' knowledgemarket’ . Their
starting pointisthat knowledgemarketsexist athoughnot as“ pure’ markets(i.e.,
marketsthat operatesolely ineconomicterms). Onthat basisthey try toestablish
theelementsfor agood knowledgemarket. They seethree:

“firstof al, torecognizethat market forcesexist; second, totry tounderstand
how itfunctions,; andthird, tomakeit moreefficient” (ibid, p. 26).
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Onmarket forcesthey distinguishthreeplayers: buyers, sellers, and brokers.
Theproblemisthat theobject of their transactionsal thoughnamedtobeknowledge
is, essentially, information. Thetwonotionsarerel ated, but asweknow, they are
fundamentally distinct. Their next stepisthemechanismof theknowledgemarket,
thatis, itspricesystem. They claimthat apricesystemfor aknowledgemarket
revolvesaroundthenotionsof: money, reciprocity, reputation, altruism, andtrust.
In anutshell they recognise that money isfar from adequate and believe that
reciprocity, reputation, andaltruism (thesethreeindiminishing degree), aswell as
their combinations, congtitutethesubstitutefor money. Sincetransactionsinvolving
reciprocity, reputation, and altruismdo not constitute payment inthetraditional
monetary senseof theterm, they areforcedtointroducethenotionof trust asthe
necessary factor for theworkingsof suchamarket. But trustisoneof thegoods
(theothertwoareloyalty, andtruth-telling), citedby Nobel Laureate Arrow (1974,
p. 22),which*“cannot, inprinciple, betakenascommoditiesinthemarket sense.”

Linkingknowledgetotruthor truth-tellingisanavenueworthtakingandfully
exploringbutitiswell beyondthescopeof thischapter. Instead, webriefly outline
herewhy a‘compromised’ knowledge market of the sort that Davenport and
Prusak haveconsidered cannot really function by commenting onthefirst two
elementsof their methodol ogy. Inother words, weassumethat marketsrequiretwo
elementsfor their existence. First, anobjecttobetransactedamongtheir players.
Second, apricesystemasitsmechanismfor thetransactions. Let usseewhy these
tworequirementsarenot applicableinthecaseof knowledge.

Attaining knowledgeis a process whereby the start and end points are
difficultif notimpossibletodefine. Theexpertisknowledgeableinhisparticularfield
because of an integration of anumber of factors such asfactual information,
experienceandintuition. Thisprocessisongoing, andevenwhenaknowledgeable
stateisachievedthelearning processstill continues. Thereforeknowledgeisa
special stateor processwhich cannot beseen asacommodity. Davenport and
Prusak’ s(1998) buyers, sellers, and traders cannot tradein knowledge but
onlyininformation.

Whenanexpert givessomeadviceor judgment, wearegaininginformation
that isbased on hisor her knowledge. Wemay say that themoreknowledgeable
theexpert, themoreva uabletheinformationgleaned. Thereforewhat companies
shouldbeamingtodoiscreatetheenvironment that allowstheknowl edgeprocess
andstatetobeachieved. Theinformationresultingfromsuchenvironmentscanbe
marketed. Itisimportant tomakethedistinctionbetweenthetwo. Informationcan
betreated as a commodity but the knowledge environment that producesthe
informationisnot subjecttomarket forces.

Somemay arguethat * knowledge’ marketshaveexisted, atleast Ssncehumans
started exchanging goodsthey produced themsel ves, for any good produced was
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boundtoinvolvetheuseof some*‘knowledge' at somepointintheproduction
process. Neverthel ess, what wastraded wasthegood produced, not the* knowl -
edge’ involvedinitsproduction. Thereasonissmple. The' knowledge’ involved
intheproduction of goodswasbut oneel ement of acomplexinternal process. In
thoseearlier times, that processwassimply beyond any sort of measure. Itisstill
today, anditwill betomorrow, becauseitinvol vestoo many tacit elements. The
forma-informa boundary will kegpshifting, creatingever larger areasof formalised
knowledgeand, at thesametime, revealinglarger areasof informal knowledge.
Againafull discussionof thispoint exceedstheconfinesof thischapter.

Goodsaretheretobechecked, comparedagainst smilar ones, andeventually
assignedaprice. Goodsareobjectiveentitiespersisting, moreor lessinvariably,
through considerabletimeintervals. Human knowledge, bothindividual and
collective, changes. Whatismore, it changesunpredictably. Nomanager would
wish to purchase a car that could be turned into a 10-meter boa constrictor.
Serioudy now, what shouldbetheval ueof the21 century equiva ent of Newton's
laws?How much should onepay for that imperceptible, yet consciously made,
grimacethat reveal sano-purchaseof company-X? Humanknowledgeisnota
rose, acup, or amassage.
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Chapter VI

Knowledge Managementin
Action: The Experience
of Infosys Technologies

V. P. Kochikar, Kavi Mahesh and C. S. Mahind
Infosys Technologies Ltd., India

ABSTRACT

This chapter presents the detailed architecture that Infosys has deployed for
implementing KM internally, and the company’s experiences in using that
architecture for managing its knowledge. A brief historical perspective of the

evolution of the Infosys KM effort is discussed and a description of the Infosys

Knowledge Shop (KShop), Infosys’s integrated knowledge portal that we

have built, is given. The real test of the maturity of any organizational
initiative is when it becomes invisible, a part of the normal way people work.

The aim of the KM initiative is thus to move towards a culture where
knowledge sharing is built into the organizational fabric. The chapter
elaborates on one key mechanism that has been devised to help create such

a sharing culture — the Knowledge Currency Units (KCUs) scheme. Some of
the key challenges and success factors the company has faced are discussed,

and the approaches used to manage those are described.

INTRODUCTION

Today’s organizations face a strategic landscape that is characterized by
changingtechnology, rising stakeholder expectations, shifting competitor pro-
files and the emergence of new markets. The need to stay competitive in such

Copyright © 2003, Idea Group Publishing.
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an environment throws up immense challenges, and leveraging well on knowl-
edge—internal as well as external to the organization —is akey imperative.
Knowledge Management (KM) has thus, in recent years, acquired increasing
management focus.

A central tenet of KM is to raise the speed and quality of learning, decision-
makingand customer serviceatthe level of the organization as well as the individual.
By institutionalizing best practices existing in pockets, facilitating greater reuse and
helpingbetter virtual teamwork, KM alsoraises the organization’s ability to deliver
higher quality and achieve faster time-to-market. Overall, KM also reduces risk
and makes the organization more robust to thrive in achanging environment.

Given that most KM programs must start out with modest resources,a KM
strategy must be optimized to extract the greatest effectiveness from these
resources. A key success factor is getting the optimal emphasis on each of the four
focal areas — people, process, technology and content — right from the early
stages (see, forexample, Davenportand Prusak, 1998). The specific emphasis laid
oneachoftheseisa function of the organizational culture and business context.

Infosys Technologies Limited (NASDAQ: INFY)is an IT consulting and
software services organization headquartered in Bangalore, India. Founded in
1981, the company’s revenues in 2001 were $413 million, having grown at a
compounded rate of 70% over the preceding decade. The company primarily
services Fortune 1000 clients located in North America, Europe and the Asia-
Pacific. Infosys has consistently been ratedamong India’s leading wealth-creators,
andrecorded anetprofitof$131 millionin2001, representing 32% ofrevenues.
It was the top-ranked Indian company in the Review 200 listing compiled by the
Far Eastern Economic Review, and has beenrated the mostrespected company
in India by, among others, Business World and the Economic Times. The
company operates globally, with eight development centers in India, five in North
Americaand one inthe UK, and has 10,500 employees onits rolls.

Themission of Infosys’ KM effortisto ensure thatall organizational learning
isleveraged in delivering business advantage to the customer. The objectives are
to minimize effort dissipated in redoing learning that has already happened
elsewhere, and ensuring that Infoscions (as employees are called) in contact with
the customer have the collective knowledge of the organization behind them. The
company thus aims to move towards a “Learn Once, Use Anywhere” paradigm.
Infosys uses the proprietary KMM, or Knowledge Management Maturity model
(Kochikar, 2000a), a staged maturity framework, tounderpin its KM strategy.

Infosys has devised and implemented a KM deploymentarchitecture that has
been found towork well. This chapter presents the detailed architecture that Infosys
has deployed forimplementing KM internally, and the company’s experiences in
using thatarchitecture for managing its knowledge. While each company’s KM
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journey isunique, we believe that sharing information about our architecture and
experiences will prove useful to other organizations venturing along the KM path.
Equally important, we believe that sharing the process by which we arrived atthe
architecture thatis most optimal in our contextholds meaningful lessons for other
organizations seeking to define their own KM implementations. Thus, we also
presenthere abriefhistorical perspective ofthe evolution ofthe Infosys KM effort.

A description ofthe Infosys Knowledge Shop (KShop), Infosys’s integrated
knowledge portal that we have built, is given. The real test of the maturity of any
organizational initiative is whenitbecomes invisible, apart ofthenormal way people
work. The aim of the KM initiative is thus to move towards a culture where
knowledge sharing is builtinto the organizational fabric. We elaborate on one key
mechanism that has been devised to help create such a sharing culture — the
Knowledge Currency Units (KCU) scheme. This narrative also brings out some of
the key challenges and success factors we have faced, and describes the ap-
proaches we have used to manage those.

KNOWLEDGE @ INFOSYS—-
AHISTORICALPERSPECTIVE

The company started small but has grown explosively over the last 10 years,
and now has operations spread out across multiple locations spanning the globe.
Theeffectiveutilization of the company’s knowledge base has always been seen as
pivotal to success. Factors thathave driven this beliefinclude:

*  Thequality imperative: The primary mechanism for raising the quality of
services delivered to the customer is the institutionalization of best practices
residing in organizational pockets—a process which needs the sharing and
adoption ofthese practices across departmental interfaces.

*  Therevenue productivity imperative: The constant search to provide
greater value for each dollar spent by the customer means the company
mustraise the level of reuse; the cost and effort of redoing something that
has been done earlier—and relearning something that has been learned
earlier— grow less affordable.

»  Theriskreductionimperative: Diversifying intonew technologies, domains,
geographical areas and services means that the organization must learn new
ways of doing things; managing changes in team compositionresulting from
attrition and personnel movements require that as much knowledge as
possible be documented.

*  The market awareness imperative: As customers as well as competitors
becomeincreasingly global, the company needs to have efficient mechanisms
topullinlearning from new environments.
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*  The growth imperative: Maintaining a consistently high pace of growth
means an ability to rapidly enable new recruits on technology, process and
cultural issues; it also needs the definition and dissemination of scalable
processes that support the delivery ofhigh-quality software and consulting.

*  Thevirtual teamworkimperative: Increasingly globalized operations and
rising customer expectations have meanta more complex execution model,
often requiring teams that are spread across continents to collaborate in
delivering a single software service. Such virtual teamwork represents a
microcosmoftheissuesarising in KM, needing good technologies to support
communication and collaboration, and amindset of working with co-workers
who may be situated in different time zones, and who may possibly belong to
differentcultures.

Driven by the above imperatives, several practices have been evolved at
Infosys forensuring the effective sharing and use ofknowledge. While many ofthese
pre-date the formal term ‘Knowledge Management,’ they can nevertheless be
retrospectively classified as practices that sought to implement the spirit of KM.

In 1992, the company feltthe need for an organization-wide repository that
would enshrine experiential learning gained during the execution of software
projects,and make itavailable for ‘posterity.” The Education & Research (E&R)
department was charged with the responsibility of developing and managing such
asystem. The system developed by E&R, christened the Body of Knowledge
(BoK), was initially implemented by means of a simple, homegrown software
application. The BoK system envisaged entries being contributed by Infoscions,
with alightweight review mechanism to screen their content, applicability and
presentation aspects. A pre-defined template required a declaration that the work
was experiential, and that it did not violate third-party Intellectual Property Rights
(IPR)—1incasethe IPR belonged to a third party such as the customer, clearance
from that party was mandatory. In 1997, this system was re-hosted as a web-based
application with HTML content, and made available on the then-fledgling intranet.
The application—at the time the first to be developed in Infosys that was based
onweb technologies — featured an easy-to-use interface with search utilities.
Incentives for contribution were also defined, as were mechanisms to publicize
contributions.

Giventhe knowledge-intensive nature of Infosys’s business, a clear under-
standing of'its ‘knowledge capital” has always been considered essential. Tradi-
tional financial statements are notoriously ill-equipped toreflect this intangible form
of capital. Infosys has adopted amodel for evaluating its intangible assets. The
methodology usedis based on Dr. Karl-Erik Sveiby’s Intangible Assets Monitor
framework (Sveiby, 1997).
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By late 1998, the company was multi-locational and had reached an employee
strength of'5,000—which meant thatit was no longer possible for peopletorely
oninformal mechanisms foridentifying ‘experts’ to be consulted for knowledge
inputs at various stages of project execution. It was decided then that E&R would
develop a knowledge directory, to be christened the People-Knowledge Map
(PKM), which would provide pointers to experts within the organization. Before
implementing this directory, two fundamental questions needed to be answered.
The first was, would the registration of experts in this system be mandatory —i.e.,
would every employee who met certain pre-defined criteria for ‘expertise’ ona
givensubjectbe entered into the system? After extensive debate and considerable
thought, it was decided to make registration purely voluntary, with incentives to
promoteit. Therationale behind this was thatmandatory registration, while ensuring
large numbers of registrants, would be unlikely to guarantee a very high degree of
commitment to respond on the part of the registrant (unless responding too was
mademandatory, which would beunlikely to guarantee a high quality of response!).
Voluntary, incentivized registration, on the other hand, would be likely to attracta
small number ofhighly enthusiastic registrants, thus ensuring that the credibility of
the PKM system remained high.

The second question to be answered was, at what level of granularity would
these expertsregister? Existing taxonomies, such asthose of the IEEE, the ACM,
the Dewey Decimal system and various other taxonomies used by the academic and
research communities, were considered, butnone was found to fit our requirement.
Some of the reasons: the ‘top levels’ of standard taxonomies are too general, yet
donotencompass many areas that we needed— for example, vertical domains,
culture, etc.; most standard taxonomies have large portions thatare not relevant to
Infosys’s business; many latest terms are not yetincluded in them; and, these are
generally taxonomies of concepts, which do not contain many proper names (of
products, technologies, etc.) that are important for our purposes.

The solution was to develop a proprietary knowledge hierarchy—amulti-
level taxonomy of topics that represented knowledge in the Infosys context. Atthe
time of definition, the hierarchy consisted of about 780 nodes, with the top level
being Technology, Methodology, Project Management, Application Domain
and Culture, and deeper levels representing a finer grain of topics. The PKM
application developed featured an intranet-based interface that supported registra-
tion of or search for experts. Users could also see profiles of experts and contact
them to satisfy their knowledge needs.

The company-wide intranet, called Sparsh, has acted as a central information
portal since its inception in 1996. The intranet consists of about 10,000 nodes,
spread throughout the global development centers (DCs), and marketing offices.
Official policies, pressreleases and articles, and web-based in-house information
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systems are available from the home page. Sparsh also links project, Practice Unit,
departmentand personal web pages. Protection from external intrusionis achieved
bymeans of firewalls.

The company’s e-mailing system, which every Infoscion has access to,
supports bulletin boards for official announcements as well as technical and
personal discussions. The technical bulletin board has been a vibrantknowledge
exchange foruminits ownright, generating discussions on technical topics.

A web-based virtual classroom, also developed and managed by E&R, has
beendeployed on the intranet, and allows access to various courses. This system
incorporates a discussion forum where participants can post and respond to
course-related queries.

Practices thathave worked are also propagated through regular seminars and
best-practice sessions, held both within units and organization-wide. There were
also a few other knowledge-sharing practices and systems employed by various
organizational units, primarily foruse within theirunits.

An Organization-Wide KM Initiative

The formal KM initiative was born in late 1999 when Nandan Nilekani,
presidentand COO, decided thatall the knowledge-sharing mechanisms thathad
existed until then needed to be synergized underacommonumbrella, withaclearly
articulated vision and strategy for implementation. Widespread consultationand
debate helped define the vision, which was to be an organization...
*  ..whereeveryactionis fully enabled by the power of knowledge;

«  .whichtrulybelievesinleveragingknowledge forinnovation;
*  ..where every employee is empowered by the knowledge of every other
employee;

* ..whichisagloballyrespected knowledge leader.

Knowledge Management Adoption — A ‘Maturity’ View

The first step towards the development of a conceptual framework for
implementing KM at Infosys was to define a knowledge life cycle as consisting of
the following stages:

Knowledge Acquisition is the stage where the knowledge is first generated/
absorbed by any organizational unit. Knowledge Sharing/Dissemination implies
packagingtheknowledge/expertise ina form fit foruse, and delivering itto the point
ofuse, atthe time of use. Sharing may be synchronous—direct person-to-person,
orasynchronous—through capture, storage and subsequent delivery. Knowledge
Reuserepresents the stage where the knowledge/expertise shared is actually putto
use for performing a task.
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Inany given organization, each of these stages of the knowledge life cycle
can exhibit varying degrees of maturity. Rising maturity of each of these life-
cycle stages implies an increase in the overall maturity of KM in the organiza-
tion. Itis therefore possible to map a given degree of maturity of each of these
stages to an overall level of maturity of KM of the organization. This is the
concept behind the Knowledge Management Maturity model, which charac-
terizes each maturity level of KM in terms of the efficacy of each of the three
stages of the knowledge life cycle.

The KMM model, which draws philosophically from the Software Engineer-
ing Institute’s CMM (Capability Maturity Model) (SEL, 1993), thus envisages five
stages of KM maturity — Default, Reactive, Aware, Convinced and Sharing.
Itis worth noting that in the model:

*  Agivenmaturity level impliesacertainlevel of organizational capability (from
level 4 onwards, quantitatively) subject to the prerequisites being met.

*  Eachmaturity level clearly maps on to the company’s business goals (i.e., the
meaning of each level inbusiness terms s clear).

The conceptofmaturity level of KM thus helpsan organization achieve twoaims:
*  Itprovidesaframework which an organization can useto assess its current

level of KM maturity.

+ Itactsasamechanismto focus,and help prioritize, efforts to raise the level
of KM maturity.

For further details of the Infosys KMM Model, the reader is referred to
Kochikar (2000a). We now proceed to explain the architecture that was devel-
oped fordeploying KM in the organization.

THE KMDEPLOYMENTARCHITECTURE

Assaid earlier, deploying KM needs the four major areas of People, Content,
Technology and Process to be addressed. In order to understand the most optimal
distribution of effort in the Infosys business and cultural context, adetailed survey
of various constituencies within the organization — from top management to
programmer level —was carried out, and several rounds of discussion of the draft
architecture helped converge on the final architecture that is described below.
Detailed analyses ofthe issues faced in the process of evolving this architecture are
discussed in Kochikar (2002a, b).

The People Architecture
The people architecture defines the roles and responsibilities for various
aspects ofthe KM implementation. The distribution of responsibilities must strike
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theright balance between functions that will be managed by a central group, and
those thatwill be performed inadecentralized way. Infosys has chosena ‘facilitated
decentralized approach,” which envisages the following: the technology architec-
ture management for KM —development, deployment and maintenance —is
done by acentral KM group. All stages of the content management process are
anchored by the KM group—creation of internal contenthowever must happen
inthe field, and is facilitated by the KM group.

The conception and implementation ofthe KM strategy is also anchored by
the seven-member central KM group. The group has two sub-groups—one each
to oversee KM research and content management, and technology architecture
developmentand maintenance— each headed by amanager. A third managerial
role—that of the brand manager— has responsibility for internal publicity and
promotion. Theresearch and content management group includes a knowledge
contenteditor whose primary role is to anchor the content management process.
Other roles — practice champions who devote time to facilitation of content
generation, reviewers and Gurus — are part time and played by appropriately
identified individuals fromacross the organization.

Inthe early stages ofaKM effort, providing therightincentivesis akey success
factor. Thereward and recognition program for KM at Infosys revolves around the
Knowledge Currency Unit (KCU) scheme. The scheme incentivizes authors,
reviewers and users of knowledge. Authors earn KCUs when their documents/
artifacts are accepted for publication in the KM repository. Subsequently, each
time a document is used, the user can award KCUs which accrue to the author’s
KCU account. The user ofadocument can give on-line feedback on its utility, and
suggestions forimprovement. The effortspentby subjectarea experts onreviewing
documents for publication also earns KCUs.

Employees thus build their KCU accounts, whose balance isameasure of their
involvementinknowledge sharing. Accumulated KCUs can beredeemed for digital
giftcertificates thatcan be used ata specified Internet-based mall.

A successful KM incentive program must, however, go beyond material
rewards, and public recognition is apowerful form of motivation. KShop features
a KCU Score Board that gives visibility to top knowledge sharers. Periodic
Knowledge Summits are held to celebrate knowledge-sharing activities, and
publicly recognize and reward leading knowledge sharers.

The Content Architecture

The contentarchitecture specifies how knowledge assets are organized for
ease of retrieval. Eighteen distinct content types have been identified, a few
examples being white papers, case studies, FAQs and web site reviews. Experi-
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ential learningis encapsulated in the form of Body of Knowledge (BoK) documents,
which constitute a key content type in the current architecture — BoK entries
existinginthelegacy BoK system have been migrated to the new architecture. The
four-level knowledge hierarchy, initially developed in 1998-99 as described
earlier, has been expanded and now contains justover 1,200 topics or subjectareas
—the explosive growth of Internet technologies alone has contributed over 300
topics. To facilitate easy retrieval, each document is tagged by one or more paths
through this hierarchy. Thus, a white paper on the eXtensible Mark-up Language
(XML) would be tagged by the path Technology>Internet/E-Commerce
Technologies>XML. A graphical view ofasection of the hierarchy is shown in
Figure 1.

Associated with each document is acomposite KCU rating, which factors
in the KCUs awarded by subject matter experts to the document at the time of
reviews, those awarded by users over the document’s life cycle, and also the
frequency and recency of'its use. The composite KCU rating is thus a market-
determined indicator of document quality.

Documents are also tagged by the audience role(s) for which they are most
suitable, and by security parameters that limit access to a desired subset of the
audience.

Figure 1: Apartial few of the knowledge hierarchy, showing a subset of topics
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Figure 2: Homepage of knowledge shop, the Infosys knowledge portal
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The Technology Architecture

The Infosys Knowledge Shop (KShop) (Figure 2) provides all of the basic
functionality expected ofaknowledge portal as well as several applications thatare
customized to suitthe Infosys business processes. Each of the 18 distinct content
types has its own home page, which describes the kind of knowledge represented
by that content type, and displays the top ranking (by composite KCU rating)
documents intherepository ofthat content type. Anadvanced search engine helps
users find content by knowledge paths, keywords, content types or the other
parameters by which content is tagged. Content retrieved is displayed in
decreasing order of composite KCU rating— the system thus aims to assist the
user in sifting through a possibly large number of documents that may meet the
search criteria specified.

KShop, built entirely by the KM group’s technology team, also includes
basic features such as an on-line document submission facility, areview and
publication workflow, several ways of showcasing new and popular content,
threaded discussion forums and on-line chat rooms. KShop supports interfaces
that allow users to award KCUs to authors while rating their documents, and
for KCU account redemption. KShop also hosts the revamped People-
Knowledge Map expertlocator application.
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Several other incentives are offered for employees to use KShop on adaily
basis. Itprovides live feeds of stock quotes and sports scores. Its homepage (Figure
2) can be personalized by each user to create their own myKShop, with a
customized layout, sizes and colors. In addition, they can ‘subscribe’ to content by
defining the content types and knowledge paths of their interest. Subscribers can
see latest contentadditions that match their subscriptions when they visitthe home
page. They canalso choose to be alerted to additions matching their subscriptions
by e-mail ata frequency of their choice. The portal serves about 20,000 requests
aday.Eachaccessisalsologged sothat KM activity can be tracked by parameters
suchas location, practice unit, department or project.

KShoprunson five PCs, each of which acts asaserver. Conventional wisdom
hasitthatan enterprise-grade knowledge portal for a large company must run on
high-end, “server class” machines running expensive software such as application
servers. Our experience has thus shown that an effective and scalable technology
infrastructure can be built for knowledge management without expensive hardware
or special KM software products.

Satellite Repositories

The Technology architecture (Figure 3) distributes content storage and
management by implementing locally managed content repositories thatactas
satellites to the central KM repository. The rationale behind this satellite repository
systemis to permit specialized groups in the organization to own contentrelevant
to their areas. However, the user interface is seamless — a search on KShop’s

Figure 3: Technology architecture of knowledge shop
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home page retrieves content irrespective of whether it is located in the central
repository, or on one of the satellites.

Back-End Data Integration

A variety of corporate data is drawn into the knowledge portal periodically by
tightintegration of its database with various corporate databases. Employee data,
including contactinformation, location and current projectassignment, are synchro-
nized with the corporate HR database on a weekly basis. Data on encashment of
KCUs(whicharetaxable perquisites!) are integrated with the payroll systemso that
appropriate taxes can be deducted.

The Process Architecture

The process architecture includes processes thatare internal to the KM Group
and which are used in the management of various KM functions, and those thatare
developed and deployed to facilitate KM in the field. The content management
process comprises different stages such as review by identified internal experts,
streamlining and editing, publishing, certification and maintenance. About 170
documents are submitted to KShop eachmonth, and go through a two-tier review
process — the first stage of review happens at the content editor’s desk where
conformance tousability, styling and IPR norms are checked. The second stage of
review is done by subject matter experts, and checks for content quality, relevance
andutility.

Other defined processes include those for publicity, branding, reporting and
benefitsmeasurement. Since the Infosys KM effortisrelatively young, ensuring that
outdated content is updated or removed is not yeta priority. However, a content
maintenance process has been defined, and willuse the KCU mechanismtoidentify
documents that potentially qualify forrevisionor ‘retirement.’

Akey focus onthe process fronthas been to minimize the overhead associated
with creating content. Tweaking existing business processes to facilitate knowledge
sharing, and automating certain types of content generation have been two solutions
tothis vexing problem. Forexample, ‘projectsnapshots’ arenow generated ‘onthe
fly’ from existing databases containing project management and employee data,
thus obviating the need for manual compilation of these snapshots.

Inadditiontoitsreward and recognitionrole, the KCU scheme also provides
amechanism for quantitative management of the KM processes. One aspect of
quantitative managementis the composite KCU rating mentioned earlier. KCUs
arealsoused as metrics in the measurement of KM benefits and for measuring the
level of KM activity in any organizational unit. The averagerate of KCU generation
is currently 8,000 per month.
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EFFECTIVENESS AND BENEFITS
OF KM AT INFOSYS

Thereare, in general, three forms of evidence that canbe used in assessing the
benefits of a KM program — anecdotal, survey-based and metrics-based.
Evolving metrics-based methods to measure benefits is the most challenging—
tracing business benefits attributable to knowledge-sharing, defining appropriate
metrics, ensuring thatthe datarequired to compute the metricsisavailable, are some
ofthechallengesinvolved.

Inaninternal survey based on a sample size of about 600, more than 99% of
the respondents said that they believe KM is essential for the company; 79% said
theknowledge-sharing environment in the company encouraged the documentation
ofknowledge for future use; 87% asserted that whenever possible, they tried to
reuse existing organizational knowledge rather than start from scratch.

Content submission to the company’s knowledge repository has increased
nearly 10 fold since the transition from the BoK system to the organization-wide
integrated KM implementation. A document is downloaded/viewed by users of
KShop every two work minutes. The survey also revealed that users had
received distinct benefits from the knowledge-sharing environment that is
prevalent in the company:

*  Morethan 80% believe thattheirteam’s quality of work and productivity have
improved, while 70% said good knowledge-sharing practices had helped in
delivering tangible benefitto customers.

*  73%feltthey saved more than one person-day in the last six months by using
the existingknowledge architecture, with 14% saying they saved more than
eightperson-days (and 13% saying they saved nothing). Three-quarters said
thatwhenneeded, they were easily able to tap organizational knowledge in
doing their work.

Our approach has been to measure in quantitative terms the impact of
knowledge sharing ontraditional indicators of project performance, using the KCU
mechanism. Several projects have also been able to quantify savingsindollar terms,
and alsoreport various other benefits such as improved quality, faster turnaround
times, etc. These projects are showcased during the periodic knowledge summits,
thus allowing other projects to appreciate the relevance and potential benefits of
knowledge sharing.

Upuntil the date of writing this, 185 employees have crossed the figure of
100 KCUs earned, with eight having crossed the figure of 1,000 (a measure of
the vibrancy of the initiative is the fact that, during the time gap of two months
between the two revisions of this chapter, the above figures went up from 102
and three, respectively!).
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OTHERKMINITIATIVES ATINFOSYS

Apart from defining a greenfield architecture for managing knowledge, a
successful KM strategy mustusually also integrate existing knowledge-sharing
mechanisms and collimate them so that they do not resultin duplication or lack of
visibility ofeffort. The satelliterepository mechanism described earlieris anexample
of how the Infosys KM strategy has accommodated the need of groups that
maintain specialized knowledge to continue to retain ownership of thatknowledge.
This section brings outillustrations ofhow the specific KM needs of a few other

groups are addressed.
Infosys’s Banking Business Unit (BBU), which provides software products
and surround solutions to banks, has a knowledge base — “TechOnline,”

accessible fromtheinternethome page, www.infosysinbanking.com—thatserves
tomeet the reference needs ofits customers, partners and employees at customer
sites. This system s linked to the same database into which the global helpdesk logs
callsand solutions, thus ensuring the solutions are current. Knowledge gained about
the customer, product and deployment scenario is recorded and baselined in a
version control system.

As a second example, an offshore development center within Infosys,
dedicated to alarge telecommunications client, has also developed a customized
KM strategy. This center’s clientis acutely sensitive to intellectual property issues,
and requires the center to be isolated from the rest of the Infosys network by a
firewall —an artificial barrier to KM. This center thus uses a separate instance of
KShop, tailored to its specific needs, which include a focus on the telecommunica-
tions domain and the use oflocal newsgroups.

Newsgroups have been found to be effective in supporting interaction with the
client and Infosys communities, as well as between project members. The
newsgroups, averaging about40 posts aday, have contributed to the identification
and growth of subject matter experts, reduction in bug-fix time and increase in
productivity. Project processes have been tailored to include KM as a stated
objective. This center has also included KM in its internal project reviews and
performance appraisals.

ACHIEVINGTHOUGHT LEADERSHIP INKM

The Infosys KM effort, featuring somewhat seminal aspects in conceptas well
asinimplementation, hasreceived its share of attention from practitioners and
researchers worldwide. The KM architecture, the proprietary KMM model and
Infosys’s experiences in implementation have been published and presented at
several academic and industrial events worldwide (see, for example, Kochikar,
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2000b; Kochikar and Raghavan, 2000). There have also been several invited
presentations and discussion sessions with several companies, including customers,
with heartening feedback. The initiative also features in the curriculum at two
business schools. Anaffirmation of Infosys’s success on the knowledge-sharing
front has been the fact that the company was featured as a finalist for the 2001
MAKE (Most Admired Knowledge Enterprises) awards (Chase, 2001). Infosys
was among the 37 companies worldwide that qualified to reach the final round.

Inaddition to internal implementation, Infosys has also found considerable
interest evinced by customers for possible KM services. A prototype of a
productized KM solution has been built for a world-leading software product
company. The customer has been quoted as saying that the decision to contract
Infosys for this engagement came as anatural choice, after seeing the internal KM
implementation at Infosys. Infosys has also carried outa KM implementation fora
Fortune 250 Personal Computer manufacturing company, with a focus onmanag-
ingtheir customerknowledge. The expected benefits of this system were retaining
the customer for life, and creating the ability to conduct focused marketing
campaigns to gethigher return on each advertising dollar spent.

GETTINGTHERE—CREATING
ASHARING CULTURE

Creating a culture of sharing is governed by principles thathave much in
common with Metcalfe’s law — as more people grow convinced of the benefits
of participating in the knowledge-sharing movement, it becomes easier to
convince still more people to buy in. Thus, as long as steady progress is made
ontheroad towards achieving greater sharing, the pace of adoption accelerates
with time. Once a ‘critical mass’ of users has been reached, the movement
reaches a take-off stage beyond which it becomes self-sustaining, without
significant effort being devoted to publicity and promotion. Until this stage is
reached, however, considerable effort needs to be focused on promoting the
initiative. For this reason, the KM group has a full-time brand manager, whose
mandate is to constantly promote KM with a view to pushing it higher on the
agenda for every quarter of the organization. Over time, as the initiative
matures, the brand manager’srole is expected to evolve towards sustenance
oftheinitiative. Similarly, as KM becomes part of the organizational fabric, we
expect more of KM to happen as an integral part of a variety of roles across
the organization, without needing additional staff dedicated to KM.
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Chapter VI I

ThelL earning Enactment
of Process Knowledge:
An Approach Anchored
on Work Practices

Kostas Samiotis and Angeliki Poulymenakou
Athens University of Economics and Business, Greece

ABSTRACT

This chapter is concerned with issues of learning enactment within a single
organisation. More particularly, we look into theory and we provide some
empirical evidenceregardingtheexpl orationand expl oitation of or gani zational
knowledge and capabilities through innovative technological intervention.
To this end, we explore the link between work practices and knowledge
enactment, knowledge enactement as capability development, capability
development in the context of organizational learning and the role of
technology along this course. Our study of work practicesisanchored onthe
notion of business processes. It isin the intentions of thisresearch to justify
the need of contemporary firmsto ‘ manage’ knowledgein the context of their
business processes, and to establish the main drivers shaping the role of
technology in the enactment of |earning processes within this perspective.

INTRODUCTION

K nowledge-based theoriesof thefirm havebeen systematically concerned
with the socio-economic behavior of contemporary organizationsin terms of

Copyright © 2003, Idea Group Publishing.
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strategy, structure, corecapabilitiesandroutines. Dominantinthesefirmfeatures
arethenotionsof knowledgeand|earning, which arebeing proposed asprereg-
uisitesfor sustainabledevel opment asmuchfor economi csystemsasfor individual
organisations(Lundvall & Jonson, 1994). Moreover, theproliferation of technol -
ogy imposesnew challengesontheknowledge perspectiveasanexplanatory and
normatived ement of firmbehavior. Theinterplay anongknowledge, learningand
technology encapsulatedinthepopul ar term* knowledgemanagement’ arelargely
thought todrivethe’ knowledge-based’ economy.

As'management’ of knowledgewecons der bothanorganizationa capability
andanorganizational practice. Theintens veknowledgecharacteristicsof organi-
zationa capabilitiessuggest their strong attachment and specificity totheenviron-
mentwherethey havebeendevel oped. Applicationsof I nformationand Commu-
nication Technology (ICT) canenableand strengthentheutilizationof firmspecific
resources, knowledgeinour case, withinthe scopeof existingwork practices.
Thesenotions, elaboratedinter aliainthelearningladder framework by Andreu
and Ciborra(1996), form our theoretical baselinewhen we study not only the
influenceof | CT onthedevel opment or support of organi zational capabilities, but
alsotheinstitutionof | CT asanorganizationa capability itsalf.

Theresearch buildsuponthreemajor theoretical streams: knowledge (and
learning) enactment, organi zational capabilitiesdevel opmentandtechnology (ICT)-
enabledorganizational change(situated). Wecons der thechangebrought forward
by the adoption of technology, specifically dealing with the management of
operational knowledge, asbe ngclosdly associ atedwiththeorgani zation’ sbusiness
processes. Thenotionof ‘ businessprocess hasbeen earmarked asakey el ement
forreshapingfirms competitivebehavior andstrategicorientation(Galiers, 1987;
ScottMorton, 1991). Asthinking* strategically’ about theorganizationof workin
termsof busi nessprocesseshasbecomeanincreasingly commonapproach, we
haveset astheobjectiveof our researchto consider theeffectsof extendingthis
perspectivetoexplanphenomenare ated tol earning enactment withinanorgani-
zation. For the purposes of the research described in this chapter, a business
processisanarrativeabstractionof work practicesandinmany casesthereference
point for updating organizational andsystems’ designs.

Empirical work describedinthischapter, till initsinitial stages,isbasedon
alongitudinal casestudy. Wemonitor aRetail Bank inastateof rapid business
development andintenseinnovativebehavior. Knowledgemanagementisbeing
cons deredfor adoption by thisorgani sation asapracticethat couldfacilitatethe
sustainabl e devel opment of new products and services, and, beyond that, the
trangitiontoaradically different set of operational arrangements. Specifically, the
organizationunder study hasrecently establishedané ectronicbankingdivisonthat
isresponsible for the creation of new electronic banking services and their
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promotiontoexistingandnew clients. Ultimately, thestrategicorientationof this
organizationis (intheir ownwords) “tobecomeavirtua serviceprovider.”

Intandemwiththesedevel opments, thebankisproceedingwiththedevel op-
ment of anexperimental knowledgemanagementinfrastructure. Thisinfrastructure
cong stsof atechnol ogi cal solutionandaset of guidelinesrel atedtothemanagement
of its adoption. Thisinitiative, the focus of the research, targets knowledge
enactment requirementsbothat thefunctional level, wheretheclientsinteract with
bank employees, andat thetacti cal-strategiclevel, wherethedes gnandimplemen-
tation of thenew e-banking servicesand productsistaking place.

Inwhat followswediscussfirst relevant approachesrel ated to knowledge,
knowledge enactment, capabilitiesdevel opment and therol e of technology in
organizational learning. Then, we turn to the case setting and we discussiits
characterigticsandlearningrequirements. Our interpretationsarelargely drivenby
Andreuand Ciborra sdiscussionregardingtheroleof ICT inthelearningprocess.
Morespecificaly, westudy how organizational capabilitiesandknowledgecanbe
part of alearning processanchored onthework practicesof theorganization, and
how I CT applicationscan affect theenactment of learning processes.

KNOWLEDGEANDCAPABILITIES:
CONSTITUENTSOF THELEARNING PROCESS

Central tothediscussion about theroleof Information Technology inthe
work context of the organizationisthelearning processassociated withits
introduction, appropriation, embodiment and use. L earning occursintermsof
usinganew technol ogy, combining thetechnol ogy with existingwork practices
and therefore supporting them, but most importantly interms of allowing
situated reconfigurations of the existing work arrangements to evolve
(Orlikowski, 1996). Innovativetechnol ogiesare seento stimulatemorethis
|earning processand thustoinvokeorgani zational change. Weregard knowl -
edgeasthefactor stimulatinginnovativetechnol ogical re-tooling, whichinturn
effectstheorganizational processesof capabilitiesdevel opment, abstracted
fromtheorganizational routinesand work practicesin place.

Knowledge Enactment in Organizations

For many, knowledge assets are seen to constitute the very basis of post-
industrial economics. Boisot (1998) sustainsthat technol ogy, competencesand
capabilities, eachintheir ownway, aremanifestationsof afirm’ sknowledgeassets
operating at different levels of organization. In each of these manifestations,
knowledgeisinherently impliedinbothexplicitandtacitforms. Theemergent
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challengeishow toaddressknowledgeinindividual sandinorganizations. The
‘management’ of knowledgeimplies,inour view, knowledgeenactment andwork
contextualization, withoutwhichitisdifficult toconceptua iseandexpresstheva ue
of knowledgeassetsfor theorgani zation. Wedi scussthisassertion by lookinginto
theconstitution of knowledgeasanindividua and asanorgani zational asset.

Theconcept of knowledgei mpliesmorethananaccumulationof information,
rather itisan organized coll ectionthat reflectstheintentionsof thehumanswho
createitandinterpretit(Laudonetal., 1996). Thus, knowledgeshoul d betreated
not asafactor smply putintousein problemsolving, but asakey featureimpacting
theperformanceof theorganization (Starbuck, 1992).

Attemptsto’ organize’ knowledgeforindustrial purposesreveal avariety of
aspects and categories identified in the organisational literature. Aspects of
knowledgesuchasitsnature(knowledgeasan object, or asaprocess), itscontext
(i.e., social, organisational, group, individual) and itslocation (i.e., routines,
intellectua capita, symbols, etc.) havebeendiscussed by avariety of scholars. The
distinctionbetweentacitand explicit knowledgehasaprominent positioninthis
discussion. Explicit or codifiedknowledgeistheknowledgethatisobjectiveand
rational and canbeexpressedinaformal and systematiclanguage(Nonaka, 1994;
Nonakaetal ., 2000). Explicitknowledgeisvery oftencodifiedinawrittenform
suchasmanual s, brochures, standardi zed procedures, etc.

Polanyi encapsul atesthe meaning of tacit knowledgeinthephrase“We
know morethanwecantell’ (1966). Tacit knowledgeissubjective, experien-
tial and hardto formaliseand communicate. Tacit knowledgehasapersonal
quality; itisdeeply rootedin actionand understanding, invol vesboth cognitive
and technical elements, and is non-transferable without personal contact
(Nonaka, 1994; Nonakaet al, 2000; Senker, 1993).

Blumentritt and Johnson’ s(1999) framework for categorising knowledge
placestheprimary emphasi sonthedegreeof difficulty intransferringknowledge.
They distinguishfour different categoriesof knowledge:

*  Codifiedknowledge, equivalenttoinformation. Theknowledgehasbeen
madeexplicitby ahumananditisinareadily transferableform.

e Commonknowl edge, knowledgethat i saccepted asstandard without being
formdlyexplicit.

»  Social knowledge, knowledgeabout cultural andinterpersonal rel ationships,
knowledgeof social linksand sharedval ues.

»  Embodiedknowledge, tacit knowledgerel ated to experience, background
and skillsof aperson.

Accordingtothisframework, thetransfer of codifiedknowledgeinvolvesthe
smallestdegreeof difficulty whilethetransfer of embodiedknowl edgeisthehardest
task. The knowledge flow and transfer is an important issue basically at the
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functional level of theorgani zation, but moving up theorgani zational structure
knowledgebecomesmorecomplex and difficulttocapture.

Capabilities and Their Development

Capabilitiesand competencesareprominentintheliteraturedeaingwiththe
‘strategicexploitation’ of knowledge. Strategicthinkingandthequestfor growth
areseentorequireorgani sationstodevel opfirm-specificpatternsof behavior, i.e.,
difficulttoimitatecombinationsof organi sationa , functiona andtechnol ogical skills
(Teece et d., 1997). These unique combinations create competencies and
capabilities, andtakeplaceasthefirm’ sintangibleknowledgeisbeingappliedinits
businessbehavior (and morespecifically initsval ue-adding busi nessprocesses).

K nowledgeinthetactical and strategicmanagement level sof theorganization
ismanifesta sointheformof capabilitiesand competences. Boi sot (1998) defines
competencesastheorgani zationd andtechnicd skillsinvolvedinachievingacertain
level of performanceintheproduction, whilecapabilitiesdepict thestrategic skill
intheapplication andintegration of competences. Slightly differently, Nanda
(1996) definescapabilitiesasthe potential input fromtheresourcestock tothe
productionfunction. Thedevel opment of capabilitiesliesupontheappropriate
utili zationand combinationsof internal andexterna resources. Competitiveadvan-
tagestemsfromthefirm-specificconfigurationof itsintangibleknowledge, through
whichitaddsva uetothefina product/service(Schumpeter, 1942; Penrose, 1959,
Grant, 1996; Coombsand Richards, 1991; Teece, 1982, 1984).

Knowledge, Capabilities and the Learning Process

Against abackground of rapid changeintheir environment, firmsarebeing
urgedtoanchor their strategy sothat it focusesnot onorgani zational routinesbut
ondynamiccapabilities. Organizational routinesaresymbolic stati c perceptions
that firmscreatefor their operations, bethey functional, tactical or strategic. A
routinereflectsthestati c behavioral model sempl oyed by theorganizationfor the
executionof itstasks, nowadaysincreasingly organi zed around bus nessprocesses.
However, static representations and routines entail sufficient amount of tacit
knowledgegenerated by therecursiveexecutionof tasksal ongdifferent business
situations. Internal validation mechani smstransformthisknowledgeinitially toa
shared mindset of operationandfurther toaconceptual model forit.

Similarly toKim'’ s(1993) distinction of operationa andconceptud learning,
wesustai nthat thetransformationthat i sinevitably taking placei sal earningprocess
that utilizestacit knowledgeembeddedinexistingwork practicesasthey arebeing
routinized. L earning associ ated withroutini zation knowl edgel eadseventually to
higher levels of understanding of the work arrangements in the organization
(conceptual learning). The' by-products’ of conceptual learningarecapabilities.
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Capahilitiescons stof moredynamic (flexible) working andbehavioural patterns,
allowingtheorganizationtochangerapidly.

The association of knowledge with the process of new capabilities
development hasal ready rai sed sufficientinterest andishighlightedinthework
of Leonard Barton (1995), and Andreu and Ciborra (1994) among others.
Accordingto Leonard-Barton, the capabilities-building processissustained
and nurtured by four groupsof organisational activitiesthat helpthecreation
andthediffusionof knowledge:

»  sharedcredtiveproblem-solvingto producecurrent products,

*  implementingandintegrating new methodol ogiesandtools, to enhance
internal operations,

»  formal andinformal experimentation, tobuild capabilitiesfor thefuture; and

* learningfromoutsidetheorganisation.

Barton’s model is quite generic; it deals with the role of knowledge
creation within the scope of organizational and technological innovation.
Barton’ sapproach doesnot providedetailedinsightsintowhat takesplaceas
work practiceknowledgeistransformedinto capabilities(the objective of our
study). Thelearningladder of Andreuand Ciborra(1994) ismoreforthcoming

inthissense(Figurel). Theirmodel

Figure 1. Learning loops in refers to three learning loops that

capabilitiestransformation process explain how work practicesarein-

(Source: cCiborra and Andreu, volvedinthetransformationof orge-

1994) nizational resourcesto capabilities
andthentocorecapabilities.

Thefirstlearningloopded swith
mastering the use of standard re-
sources within work practices,
whichthenleadstotheevol ution of
the work practices themselves.
Changesinthework practicesim-
pose changes in the existing re-
sources, and similarly the use of
New resources can convey new
work practices. L earning enactment
istheiterativeinteractionbetween
resources and work practices in
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Routinization
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W

thismodeof learning.

The second learning loop ad-
dresses the development of capa-
bilitiesthrough the expl oitation of
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existingwor k practi ces. Capabilitiessuggest thecumul ative concentrationand
combination of knowledgeregarding theexecution of thework practicesalong
different business situations. They are more abstract than work practicesand
describetheability and knowledgeof theorgani zationto perform specifictasks.
Theconti nuousi mprovement andrefinement of organi zational routinescongtitutes
capabilities-drivenlearningenactment.

Inthefinal learningloop, capabilitiesobtainstrategicsignificanceandare
thustransfor medinto corecapabilities. What makescorecapabilities’ strategic’
isthat they point totheorgani sation’ sability toredressitsmissoninaccordancewith
competitivechallengescomingfromtheexterna environment. Corecapabilities
definewnhich capabilitiesare necessary for thefirm’ ssuccessand why, while
capabilitiescontributeto someextent tothedevel opment of thecorecapabilitiesby
addressingtheinner dynamicsof thefirm. Inthismodeof | earning enactment, the
roleof thecompetitiveenvironmentisextremely important asit dictatestheva ue
anddeval uationof corecapabilities.

KNOWLEDGEINWORK PRACTICES:
BUSINESSPROCESSES, PROCESS
KNOWLEDGEANDTHELEARNING

LADDER OF ANDREUAND CIBORRA

Theliteratureon organizational knowledgeandlearning, asshowninthe
selective review provided in this chapter, islittered with implicit or explicit
referencestowork practices. Whilethekey roleof work practiceinthestudy of
knowledgeandlearninginorganizationsemergesasacommontheme, inour view
morework isneeded ontheel aborationof thisrel ation. For example, literatureis
not offering sufficient detail onhowwork practi cescoul dbeconceptualy organi zed
inasufficiently genericfashionthatisrel evant for organizationa learningaction.
M odel srelatedtothestudy of theorgani zationof work (e.g., task analysis) usually
addressitsexecutionandnotitsknowledgeandlearningdimension. Unanswered
guestionsmultiply whentechnology isfactoredinasanincreasingly important
element of organi zational learning. Thedesign of appropriatesystemsrequires,
inter alia, model srel atedtoinformationandfunctionality that canfeed and support
learningenactmen.

Theorganizationof workisfirmly anchored onthestructureof theorgani za-
tion. Currently, hierarchical and functional decomposition-oriented model sof
organizational structurearebei ngabandonedat anincreas ngspeed. Thenotion of
‘businessprocesses’ seemstohavecapturedtheinterest of firms, acrossindustry
sectors, intheir quest for moreflexibleandresponsivework designs(Davenport,
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1993). In this sense, we opted to exploit the business process concept in our
learning-oriented study of work practices. Wecons der businessprocessesasthe
organizationa manifestationsof work practicesand routinesthat takeplacewithin
firms. Wearguethat thescopeof thebus nessprocessconstruct canbebroadened
tobecomearichunit of anays sfor organisational learning studies. Moreover, as
‘businessprocesses arebecomingastandardinthevocabulary of re-organisation
and systemsintegrationinitiativeswithinfirms, weexpect toreap theeffectsof
familiarity whenweapproach our empirical settingunder thisperspective.

Therefore, wehaveappliedthebusinessprocessconcept asthedescriptive
instrument for work practice. Assuch, andinorder for it to serveour learning-
oriented analysi s purposes, abusiness process comprises activitiesand tasks
carried out by organisational actors and resources (information and other)
involvedintheexecutionof theseactivitiesandtasks.

Weturnnow todiscusshow busi nessprocessescoul d beembedded within
the Andreuand Ciborralearningladder framework intermsof knowledgeand
capabilities. Assuggested by thisframework, weapproachthelearning (capability
devel opment) processinthreelevels. Eachlevel correspondstoadifferent aspect
of thelearning process. Thefirst concernstheimprovement of theefficiency of
work practices by mastering the use of standard knowledge resources to
alleviateapparent difficultiesencountered withinbusinessprocesses. Themain
emphasi shereisonimprovingtheoperationd efficiency of bus nessprocesses. The
second learning aspect refers to potential changes in the nature of the work
practices and organisational routines leading to the change in the business
processitself but al soto possibleidentification of new ‘ peripheral’ capabili-
ties. Combinationandintegration of work practi cesand processesispossible
at thisstage. Thefinal aspect, significantly harder to operationalise, referstothe
generation of new core capabilitiesasaresult of increased awarenessof the
evolution courseof capability developmentintheorganization. Needlessto
add, weexpect acontinuousinterplay among thesethreeaspectsof learningin
theorganizational reality.

THEROLEOFICT
INTHELEARNING PROCESSAND THE
OBJECTIVESOFTHISRESEARCH

InAndreuandCiborra sandyss, informationand communicationtechnol ogy
isconsidered asaresourcethat could actually takepartinthelearning enactment
asacomponent of capabilities. Therol eof technology changesacrossthethree
learning aspectsdiscussed above. Thisisparticularly duetothenatureof computer-
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basedinformationsystemsseenby theauthorsto contributetolearningineach case.
Thediscussionisanchored onthe servicesthat different typesof information
systemsoffertoactors. Routini zationlearning occursintheuseof operationa and
productivity information systemsthat theorganizationhasinplace; astherequire-
mentinthiscasei sthemanagement of resourcesandtheir integrationwithfunctiona
routines.Movingupthelearningladder, informationsystemsinvolvedinthelearning
processbecomemoresophi sticated andincl udeproblem-solving support applica
tions, collaborationsystemsand personnd training. Zuboff’ sterminology (1988) is
applicablehere: theroleof | CT intheroutinizationloopistoautomate, whileinthe
capability loopitistoinformate, whichinfact capturesthe essence of support
offeredby ICT ineach case. Atthestrategicloop, selectioncriteriaarebeing set
for theappropriatetechnol ogiesthat support organizational capabilities.

Incontrast with Andreuand Ciborra, wecons der technol ogy not only asa
resourcebut alsoasacapability; infact, weproposethat technol ogy becomesa
capability whenknowledge (asan organizational resource) canbe‘ managed,’
partially withthesupport of (appropriate) technology. To substantiatethisclaim,
both our theoretical and our empirical researchonlearningenactment aredirected
towards the study of the impact made on organizations by technological
propositions for ‘knowledge management’ (i.e., the effects of introducing
knowledgemanagement systemsinorganizations).

K nowledgemanagement applications, theresult of convergenceof document
management andworkflow systemsaugmented withwebinterfaces, arguably till
target organizational ‘ knowledge’ resourcesinavery functional andobjectivist
fashion. Themainconcernof suchapplicationsistheknowl edge-oriented catego-
rization of informationresources(throughlinksto actorsand activities) andthe
distributionof theseresourcesover digita channel stoorgani zationa actors. Even
withinthisnarrow realm, ahost of research challengesemergeswiththeorganiza-
tional adoptionof suchapplications. AsRosenberg (1994) states, “ thetechnol ogy
itself andtheset of understandingsthat defineitsapplicability anduseareincomplete
andunstable.”

Learningbeingasocia process, onechallengeistounderstandwhether, how
andwhy such systemscontributetolearning enactment. For thepurposesof this
researchweapproach learning enactment throughthedial ecticrel ationship be-
tweenwork practicesandlearningasproposed by Andreuand Ciborra. Therefore,
our study isconcerned with how individual and organizational knowledgeis
‘trandated’ intofirms' routinesand competences, job descriptions, plans, strate-
giesandcultures.

Technologica propositionsfor knowledgemanagement could potentialy be
of strategicimportancefor organi zationsprovidedthat they perceptibly contribute
totheorganizationa capability of expl oiting knowledgeasan organi zational asset.
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Shouldsuchsystemsbecomefeasible, they wouldmost probably needtotraverse
al loopsinAndreuand Ciborra slearningladder by creatingknowledgeresources
fromtheroutinizationloop, contributingtotheredefinitionof organi zationa routines
inthecapabilitiesdevel opment | oop, and by enabling theexpl oration of new or
combinative(KogurtandZander, 1992) organizational capabilitiesinthestrategic
learningloop.

EMPIRICAL WORK

Overview
Our researchapproachfollowstheinterpretivist paradigm (Wal sham, 1993).

Weseek toapply our theoretical constructsinto organizational settingswiththe

primary goal of licitingadeeper understanding onthephenomenasurrounding

|earningenactment and draw findingsthat coul dinformthedesignandimplemen-
tation of appropriateorgani zational |earning approaches. Our unit of analysisisthat
of an organizational group, and the nature of our research output comprises

ultimately organi zationally feasi bleand systemically desirable(Checkland, 1981)

proposal sfor organizational learningsupport.

Empirical research presented bel ow comprisesasinglesite(organization),
longitudinal case study. It isathree-year-long study inits second year of
development. Wework with multipleinformantswithinthisbusinessorganiza-
tion all of whom have an expressed stake in encouraging and supporting
learning enactmentintheir firm. Our invol vement withthisorgani zational setting
isintenseand multifaceted. Morespecifically:

() Weareresponsbleforthedesignanddelivery of aknowledgemanagement
applicationwithinanorganizationa unitwhosework briefisdeemedascritica
for thesustai nabledevel opment of theorgani zationasawhol e. Thedesignof
the system reflects the organization of work practices around business
processesasdiscussedearlier.

(i) Wehaveundertaken the commitment to engage in appropriate action to
supportthisorganizationintheprocessof adoptinginameaningful mannerthe
technological proposition (i.e., the system) that isbeing developed. The
process of embedding this system into organizational work routines (in
essenceanorganizationd intervention) isframed asacapability devel opment
endeavor informedby thelearningladder framework.

(i) Wearecomplementingwork donein (i) and(ii) withinquiry intolearning
enactmentanditsrel ationtowork practi ceswithinthisorganizational setting.
Inother words, weadopt acritical view onthelearningladder frameworkin
termsof itscontributiontolearningenactment.
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Evidenceisbeing collected primarily throughinterviews, brainstormingand
issueresol ution meeti ngs(concerning theknowl edgemanagement systemandits
adoption), and partici pant observation of organizational activity (pl. refertothe
followingsection).

Inbrief, westudy theevol utionof anorganizationa interventioncomprising
knowledge management technol ogy and its potential for supporting learning
anchoredonwork practices. Technology inthisresearchisviewedas(i) anenabler
for capabilitiesdevel opmentand (i) anew typeof organizationd capability initself.
Theparticularsof thetechnical syssemdesignarenot being presentedinthischapter.
For moreinformationonthisfront, thereader may refer towww.model 2learn.org.

The Case Setting

Theorganizationunder study isamediumtosmall (by EU standards) retall
bank. Thebankisrankedfourthinsizeat anational level; itemploysaround 4,000
peopleand hasanetwork of 200 branchesall deployedinasingle EU country
(Greece). Thefocal organizationa unitfor our study i sthee-banking department,
createdintheJanuary 2000. Preparatory work onthedevel opment and procure-
ment of thenecessary infrastructureto deliver el ectronic banking serviceshad
startedinthebank approximately oneyear beforethat date. Thebank launchedits
first *bouquet’ of e-banking servicesto the public in March 2000 with an
extensiveandintensivemarketing campaign. It shouldbenotedthat at that time,
thebank wasthefirst to offer such an extensiverange of el ectronic banking
servicesinthelocal market.

Thebank’ s“digital strategy” (their ownterm) comprisedanumber of banking
servicesthat itscustomerscoul d accessthrough“ digital channels.” Under digital
channels, thebank groupedall typesof transactionsthat acustomer could perform
over ATMs, Internet, phone (call center), mobile phone (based on SMS and
WAP), whileitalsoplanstodevelopservicesforinteractivedigital television.

Atitsinception, thee-banking department comprised groupsresponsiblefor
marketingandsdes | nternetactivities, e ectroniccommerce, cal center sarvices ATM
operations and mobile phone banking services. A few months' later, call center
operationswereconsolidated asaseparate(subs diary) businessorganization.

E-banking operationsweresupportedwithinthebank by anetwork of people,
identified as” e-banking agents,” located in each branch of the bank network.
Initially, therole of the e-banking agent was assigned to the peopl e that were
respons blefor thetechnical mai ntenanceof thetransactionsystemsineachbranch
(“theplatformofficers’). Very soonit wasrealizedthat thesepeoplelackedthe
necessary customer communi cationsskillsneededto promotethenew services
to the bank’ slarge, disparate and unaccustomed-to-technology customer
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base. Subsequently, e-banking agent responsibilitieswereredistributed among
branch staff already experienced with customer service(e.g.,loanandinvest-
ments consultants). The assignment of the e-banking agent roleto specific
employeesand thetraining of these peoplewere undertaken by theHuman
Resource Devel opment department.

Thebrief of thee-banking department was* themanagement of thebanking
productsand servicesofferedthroughdigital channels’ (their ownwords). Man-
agement referstothedesignand support of thebanking productsandservices. The
e-banking agentsarethehumaninterfacesof thee-banking department withthe
bank’ scustomers. Theirrole, at leastinthebeginning, isto promotee-banking
servicesandproductstoexternd andinterna customers. Tofacilitatethepromotion
of e-banking services, agentswereperiodically subjectedtoface-to-facetraining
regardingproduct and servicescharacteristics, devel opment of communicationand
marketingskills, andtrouble-shooting.

Atthetimeof thee-banking department establishment, anumber of relevant
initiativesweretaking placeinthebank. Of particul ar interestisthe” competences
mappingproject” handled by theHuman Resource Devel opment department. The
scopeof thisproject, still currently under way, istore-conceptuaizetheorganiza-
tionof work practicesacrossall bank operationsby placingemphasisof theskills
required to meet the requirementsin each operational front, rather thanonjob
descriptionsanchored onthedetail ed specification of tasks. Thisproject, alongwith
other re-organisationinitiatives, istheresult of atop-level decisiontoreshapeall
maj or operations*frominward-looking functional silos, to customer-oriented
serviceprovisionby all bank employees’ (their ownwords). Thecompetences
mapping projectishailed by the bank asthe groundwork required toinform
humanresourcedevel opment strategy, particularly intermsof re-deploying
personnel around new and restructured operations, andintermsof managing
traininginitiatives.

A second significant devel opment was the provision of computer-based
training servicesover thebank’ sintranet. Theseservices, alsolaunched at the
beginning of 2000, weremeant ascomplementary totraditional classroom-based
trai ning. Computer-basedtraining coursesweredel ivered organi zation-wideover
thebank’ sintranet/extranetinfrastructurepackagedinwhat thebank termedas*a
firstversionof ourlearningportal.” Instructional content devel opedtodateinthis
portal targetsprimarily sal esand customer communi cationstechniques.

L ast but notleast, at thetimethat our study set-off, thebank’ smaintransaction
systemshad undergoneextensiverevamping“toexhibitamorecustomer-centric
philosophy” (ownwords). Inessence, therevamping comprisedtheintegrationof
separate systems into a singe platform, the redevelopment of all major user
interfaces to operational systems and the deployment of more management
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reportingtools. Asaresult, PC usepenetrationamong thebank’ semployeesmore

thandoubledwithinthecourseof ayear. Anextensi vepersonnd training effort on

new systemsfunctionalitiesisstill under way acrossthebank.

Thecaseof thebank for theresearch describedinthischapterisnot simply
anorganizational contextwedraw datafrom. Our involvementwiththecasesetting
ismuchmoreactiveandincludesthefollowing:

() Thedevelopment of aknowledgemanagement applicationtailoredtothe
needsof thee-banking department bothintermsof providing knowledge-
oriented support for their internal work arrangements, and in terms of
providinglearningopportunitiesbothtothemandtoe-banking agentslocated
inthebranches, particularly throughknowledgesharingand col | aboration.

(i) Appropriatefacilitationandsupport throughout thescooping, specification
and(mostimportantly) deployment of (i), withspecia emphasi sgiventowork
context-sensitive adoption guidance and on alignment of thiseffort with
rel ated projectssuch asthecompetencesmapping project, and thedevel op-
ment of thelearningportal.

Our partnersandinformantsinthisstudy includemajor stakehol dersinthe
evolution of thee-banking department and therel ated devel opmentswithinits
environment (thebank). Infact, thegroup of peopleweareworkingwith share,
amongthem, most of thedecision-makingresponsibility for thedevel opmentand
redefinitionof thebank’ soperations. Theinformant groupincludesoneof thetwo
vicepres dentsof thebank responsiblefor I T, organi zational devel opmentandnew
products. Weared soin contact withtheHuman ResourceDevel opment director,
whoisrespons blefor the” competencemapping” projectandtheformul ationof the
trainingstrategy. Regarding thee-banking department, themainstakehol derswe
work withareitsdirector andthemarketing manager. Theformerisresponsible
for e-banking strategy intermsof digital servicesand productsoffered, while
thelatter managestheir promotionand thedevel opment of marketing skillsto
e-banking agents.

Stakeholder Perceptions. An Interpretation
Attheexecutivelevel (accordingtotheV Presponsible), themovetowards
electronicbanking servicesisregarded asabusinessimperative. Changeinthe
bank’ sbusinessenvironmentisseento call upontheredefinitionof valuepropos -
tions, highlighting theimportance of knowledge and its exploitation, and the
establishment of new organizational forms. At the moment, the bank isin a
trangtiona period,inwhichtheaboveissuesarebeing discussedwithinthegenera
debate regarding the shape and form of thebank’ sfutureasavirtual financial
servicesingtitution. Thenew requirementsaffect several work fronts, whichare
contributingtothestrategicreconfiguration of thetraditional bank.
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Specia emphasisisgivenby our stakehol derstotheexploitationof organi za-
tional andindividual knowledge, alongwiththeestablishment of aknowledge-
sharing and continuouslearning culturethat woul d set thegroundwork of new
strategicformulations. They perceiveknowledgeastheresourcethat wouldensure
thelongevity and sustai nablecompetitivenessof thelr organi sationintheemergent
digital businesslandscape, andthereforeour stakehol dersbelievethat knowledge
shouldbeaccumulated systemati cally and mostimportantly incorporatedwithinthe
designof eectroni cbanking servicesand products. Traditional and hencephysica
paradigmsof conducting banking operationsarenct viewed asusd essthough; they
arebeingvaluedfor thecumul ative experiencesthey convey fromtraditional
work practicesderivedfromthedaily interaction of employeeswith customers.
Itisbelievedthat thisknowledge, whichistacit most of thetime, not only should
beexploited by thepeoplewhoarestill engagedintraditional functionsbut also
should be supplied to those who are building and transforming traditional
banking servicesand productsto el ectronic artifacts.

Animportant observation hereisthat inour casesettingwork practicesare
increasingly being perceived throughout thebank fromabus nessprocessperspec-
tive. Thispointisexemplified by theemphasi splaced onthe’ customer orientation’
of all operationsandtheintegrationof systemssupporting day-to-day work (with
itssignificant‘ side-effect’ of creatingacentral pool of informationresources).
Further tothat, work practicesinthenewly established e-banking department have
adefinitivebusinessprocessrather thanfunctional orientation, asthemannerin
whichthisdepartment operatesiscrossingtraditional functional hierarchiesand
creating virtual work teams(collaborationwiththee-banking agents).

Setting Priorities for Knowledge Enactment

When confronted with theissue of devel oping and expl oiting knowledge
resources, our respondentshavearticul ated threeareasof concern: (i) capturing
customer knowledgeand responses, and communi cating themtotop management
(strategiclearningimplications); (ii) facilitating thedes gn of new productsand
services(capability-learningimplications); and (iii) improving existing business
processesrd atedwiththepromotionandsupport of e ectronicbanking (routinization
learningimplications).

Thecustomer andtheknowledgerel atedto himareof primary concerntothe
bank. The expressed requirements of our respondents (stakeholders) are the
capturingandexploitationof this' knowledge’ “ strategicaly,” i.e., intermsthat
directly affecttheenhancement andexpans onof thespectrumof e ectronicservices
and productsoffered. Tothisend, they expect asupportinginformationsystemthat
will bedeployedtofacilitatetherelevant ‘ knowledgeprocesses' of theorganiza-
tion.
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Ourinquiry inthecasesettingthusfar, but a soour plannedinterventionthrough
thesystemandtheorganizational support that wewill provide, needtotarget the
sourcesand carriersof knowledge. Knowledgeassetscanbegenerally assigned
totwocategories. Thefirst category is‘ knowledgeof thecustomer’ andtheother
isindividual and organizationa knowledge. Bothtypesof knowledgeareclosey
interrel ated. Throughthetechnol ogical and organi zati onal support envisaged, we
actua ly seektodevel opwithinthee-banking processesthecapability to‘ manage
bothtypesof knowledgeand ultimately hel ptheorganizationtoincorporatethem
initsorganizational routines(i.e., knowledgeenactment).

L earning processesemphasi zetheavoi danceof passiveabsorptionof infor-
mationandtarget thedevel opment of tacit knowledge, inour caseanchoredon
work practices. Tothisend, our intervention (Systemand organi zationa support)
needsto involve the usersin alearning process, where persona knowledge
explorationandexpl oitati onistakingplacing. Explorationcontributestolearningby
usingthesystemandlearning by doing, whileexploitationreferstofinding efficient
waysof working, understanding andinterpreting existingwork practices.

Priorities in Capabilities Development

The short life of the e-banking department has not permitted them yet to
consolidatetheir understanding ontheconstituentsof their capability base. Itis
reasonabl e to expect capabilities to spawn from the newly established work
processesinduecourse. Thetechnol ogical interventionweproposeisenvisaged
tosupport thecapabilities-devel opment processeither by capitalizingoncertain
aspectsof routinization of work practices(still quitevol atil einthisdepartment) or
by encouraging capability devel opment by providinginformationthatwill challenge
actorstoadopt new waysof work. Moreover, our initial inquiry activitieshave
urgedthee-banking departmentto” contempl ateontheway wework” (intheirown
words). Inmany cases, work practicesdocumentedinour study wereconsidered
for adoptionasthenorm.

Drivenby conceptsintheframework of Andreuand Ciborra, our inquiry has
reveal edthreecapabilitiesthat thee-banking department wishestodevelop. The
first capability refersto “mastering of the processesof the el ectronic banking
department.” Theseprocessesentail, for our respondents, theacquisition of the
knowledgeneeded for promoting effectively productsand servicesand more
specifically, thetasksinvolved inthis(business) process, theresol ution of
problemsintheflow of work and theefficient use of relevant systems(e.g.,
intranet, learning portal ). Situationssuch asencountering an unusual problem
or workingwith anew system may urge membersof thedepartment to adopt
new ways of performing the processthat inturn create new challengesfor
system support and work performance.
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Thesecond capability targeted affectsmoreorgani sationa entitiesthanthee-
bankingdepartment. Itrefersto” masteringof theindividuas skillsandcompetences.”
Inother words, based onour respondents’ feedback, wesuggest that management
in the bank wishesto ‘ know better what its employees are capable of doing.’
Moreover, anexpressed requirementisto reorganizework around meaningful
clustersof suchcapabilities. Our respondentsexpressed thewishtohavesystems
that providecustomized support for theexecution of work tasks. Customization
shouldfollow capahility profiles.

Thethird capability targetedisrefl ecting aneed of top-level management,
namely “thecreation of ashared mental model amongthebank’ scustomers: that
thespecificbank issynonymouswiththenotionof el ectronicbankingin Greece.”
Thedevel opment of thiscapability exceedsthepotentia offeringof any technology,
but using appropriatetechnol ogy candefinitely support customer orientation of
work practicesandthuslead to moreefficient customer service.

CONCLUSIONSAND FURTHER RESEARCH

Our inquiry thus far delivered findings that are closely associated with
propositionsin Andreuand Ciborra sframework. Inour casesetting, assuggested
by theseauthors, |earning requirementsset off withtheneedfor routinization. The
devel opment of el ectronicbanking capabilitiesisanchored onexisting resources
andwork practices. Inour study weplacefaithin Andreuand Ciborra sassertion
that technol ogy canplay acrucid roleintheenactment of theroutinizationlearning
process. Therefore, weareabout todeliver asystemthat attemptstoexploitthis
notion. Movingupthelearningladder, capabilitiesacquirestrategicsignificanceby
advisingtheorganizationfor thehowandwhy of thework processes. Technology
enablestheredlizationof capabilities, and capabilitiesreconfiguretheway technol -
ogy isbeingused. Thesystemweareabout tosupply thebank witha lowstheusers
“grow” aswell asshareresourcesassociatedwiththeir capabilities.

Theinterpretation of theorgani zational situationdescribedinthischapteris
evolvinginparallel withtheactual deployment of theknowl edge management
initiativeinwhichweareactively involved. Theoutcomeof thisprocesswill provide
useful indicationsof how thefirm canapproach knowledgeenactment andhow it
should evolveto cope with the knowledge requirements of its organizational
routinesandviceversa. Knowledgeasaresourceisdifficulttograsp; thisresearch
amsat revealingthemethodsthat can bedepl oyedtobest utilizethisresourcewithin
thebusinessprocessesof theorganizationregardlessof their level —functional,
tactical or strategic. Itisintheintentionsof theresearchtoidentify therelevance
of ICT inthedevel opment of capabilitiesand definethetermsunder whichthis
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ishappening. M oreover, wehavetodistinguishand discussfurther thedifferent
typesof |earning enactment we encounter, ook into how they areinduced by
theintroduction of atechnol ogy inthemanagement of knowledgeand possibly
revisitthelearningladder framework.

Thecontemporary knowledgeenvironment of firmsandthecharacteristics
of itsevol ution comprisethedriversfor describing thearrangementstaking
placeinthework context. Weproposeatechnol ogical intervention, andweare
primarily guided by thisto explainthe need and thereupon the phenomena,
meaningtheconditionsandfactorsrel ated to theorgani zational adoption of the
knowledge-oriented | CT offerings. Theresearchwill approachtheneed of a
work-rel ated knowledgemanagement systemfromasocial, organi zational and
certainly technol ogical perspective.

Tothisam, wetriedtoinvestigatetheimplicationsof Andreuand Ciborra' s
learningmodel ontechnol ogy deployment withregardstotheempirica settingthis
researchrefersto. Theneedto manageknowledgeacrosspeopleand processes
imposescertainimperativesfor thedevel opment, introduction, adoptionand useof
any informationtechnology. Tothisend, weuse Andreuand Ciborra’ smodel to
guidethetechnological interventioninitsintegrationwithexistingwork practices
anditsevolutioninanorganizational capability.

Thecurrent researchgoesthroughitsexploratory phase, tryingtoinvestigate
theorganizationa environment thatwill bethesubject of aninnovativetechnol ogical
intervention. Theaforementioned theorieswill beusedto maptheknowledgeand
learning processes, inorder to ass st thedepl oyment of atechnol ogical capability,
withtheamof aninformation systemand accompanying organizational action.
Further actionssuggest thefiltering of thetheoretical streamstowardsasel ective
usageof constructsandthestrengthening of thestreamthat isrel atedtothesocial
andorganizationa congtructionof technol ogy. Thefina contributionof thisresearch
would probably beaframework describingthecharacteristicsand processesthat
congtitutethetechnol ogica capability of knowledge-intensiveorganizations.
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Chapter VIII

Bridging the Gap from the
General to the Specific
by Linking Knowledge

Management to Business
Processes

John S. Edwards and John B. Kidd
Aston University, UK

ABSTRACT

A phenomenon common to almost all fields is that there is a gap between
theory and practical implementation. However, this is a particular problem
in knowledge management, where much of the literature consists of general
principles written in the context of a ‘knowledge world’ that has few, if any,
references to how to carry out knowledge management in organisations. In
this chapter, we put forward the view that the best way to bridge this gap
between general principles and the specific issues facing a given organisation
is to link knowledge management to the organisation’s business processes.

After briefly reviewing, and rejecting alternative ways in which this gap
might be bridged, the chapter goes on to explain the justification for, and the
potential benefits and snags of, linking knowledge management to business
processes. Successful andunsuccessful examples are presented. We concentrate
especially on the issues of establishing what knowledge is relevant to an
organisation at present, the need for organisational learning to cope with the
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inevitable change, and the additional problems posed by the growing
internationalisation of operations.

We conclude that linking knowledge management in terms of business
processes is the best route for organisations to follow, but that it is not the
answer to all knowledge management problems, especially where different
cultures and/or cultural change are involved.

INTRODUCTION

The main topic of this chapter is the implementation or the application of
knowledge management. By this, we mean how the ideas and theories of
knowledge management can be made applicable in an organisation. Too often we
hear orread the rhetoric of knowledge management without there being any route
mentionedto turnthese ideas into practical applications. As Americans might say,
what happens when “the rubber meets theroad?”’

We begin by explaining why we believe the application of knowledge
management in a specific organisation is problematic. We then propose thatthe
conceptofbusiness processes is the most suitable way to help resolve this problem,
and go onto review some ofthe consequences (actual and potential) of rooting
knowledge management in an organisation’s business processes. Webelieve that
this is the most appropriate way to make the theories of knowledge management
applicable. However, the approach is not without its difficulties.

Wediscuss both the justification and some of the potential snags in the main
body of'this chapter, with a special emphasis on problems of internationalisation.
Our conclusions, however, given the current state of knowledge about knowledge
management, are as much inthe way ofaquestionas ananswer. However, itis clear
that while a process orientation may be necessary for successful knowledge
management in an organisation, it is not sufficient on its own. For example, an
appreciation of cultures and cultural distance isalso essential, giventhatwenow live
and work ina‘“global village.”

CANKNOWLEDGE BE MANAGED?

Baseline Definitions

Despite the surge of interest in knowledge management over the past few
years, there is no general agreement as to whether knowledge can be “man-
aged” in any meaningful sense. Three views on this topic are apparent to us
(others may suggest more):
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1. Meaningful knowledgeresides only in people’s heads, and therefore manag-
ing organisational knowledge is an oxymoron (Weick & Westley, 1996).

2. Allknowledge canbe managed; the principal challenge is to “extract” it from
its current location, whether that is a human mind or somewhere else.

3. Thestatement that “knowledgeresides in people’s heads” is literally true,
but there are knowledge processes in organisations (and elsewhere), and
these processes can be managed, even ifitis not possible to manage the
knowledge itselfdirectly.

Viewnumber 1 implies thatnot only this chapter, butindeed the entire book
is a waste of time, and thus need not be discussed further here. Many software
vendors may be found advocating view number 2, which has its ancestry, at least
inpart, in the more mechanistic aspects of the expert/knowledge-based systems
field. Inour view, the history of that field demonstrates that this view isunlikely to
be valid inmostdomains ofknowledge (see forexample Gill, 1995). Even the oft-
cited Huber has modified his thoughts over a 10-year period to accept that
knowledge canbe “sticky’ and thus difficultto “extract” even froma willing donor
(Huber, 1991, 2000).

Mostofthe literature specifically on knowledge management, notsurprisingly,
adopts view number 3. This literature often refers to “knowledge processes” or
“knowledge management processes.” However, the meaning of these phrases is
usually only weakly specified, ifatall. Itis implicitly assumed that “something todo
withknowledge”is taking place in organisations.

TOWARDS THEIMPLEMENTATION OF
KNOWLEDGEMANAGEMENT

Inthis section, we consider four routes to the implementation ofknowledge
managementinan organisation. Weidentify these as follows:
*  The“knowledge world” route
*  ThelT-drivenroute
*  Thefunctionalroute
»  Thebusiness processes route

The “Knowledge World” Route

The discussion ofthe knowledge processes mentioned under view 3 inthe
previous section is most often considered at the level of the whole organisation, or
ina “world of knowledge” that is not specifically linked to the activities that a
particular organisation carries out. These features may be seen in the most
commonly cited generic model of knowledge processes, that of Nonaka and
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Takeuchi(1995), as shownin Figure 1. We should make it clear at this point that
Nonakaand Takeuchido go onto consider the practical realities of managing and
encouraging these knowledge processes in organisations. However, many of those
who cite Nonakaand Takeuchi’s models seem to have lost the practical implemen-
tation aspects somewhere.

On an abstract level such discussion of knowledge management can be
extremely valuable. However, in order for knowledge managementto be imple-
mented in an organisation, we believe that such a model has to be “attached”
somehow to what the organisation actually does. It is necessary not only to
understand how individuals learn, butalso how they learn ina given organisation.
Inother words, we have to understand the processes by which individuals learn to
“usetheirtools, to do what, why and with whom” —and how the organisational
systems may help orhinderthe individual’slearning process. The sameissueapplies
evenmore forcefully to group learning, since the organisation provides a crucial
element of the group’s context, whether that group is formal or informal, entirely
internal or partly external.

Weemphasisethese points furtherin Figure 2. The figure is intended to indicate
thatanew individual ina firm will initially understand little of his/her new firmand
itsmores— but we trust he/she has some potential to learn.

Figure 1: Nonaka and Takeuchi’s (1995) model of knowledge transfer
processes
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Figure 2: The 4-knows of individual/group learning
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Astime progresses, they will learn to use the best tools for the job (these
mightbe atelephone or the ubiquitous PC). They will learn that management
has provided the best tools possible so they can meet the schedules demanded
by the managers, and imposed by customers. They will learn to integrate with
the CEO’s visions so that all ‘do their part and pull together.” Lastly they will
learn to commune with others over many business issues. Figure 2 is in part an
echo ofthe schema presented by Nonaka and Takeuchi, though here the focus
is on what the individual is doing, whereas Figure 1 focuses on what is
happening to the knowledge.

However, none of these ideas, however expressed, provides a specific
connection from the abstract ideas about knowledge to what the organisation
actually does, or could do, or should do. Something more concrete is needed.

The IT-Driven Route

One possibleroute thathas been adopted by some organisations is anatural
progression from “view 2”” on whether knowledge can be managed, as set out
earlier. Thisroute assumes that the fundamental requirement is for extraction and
codification ofasmuchknowledge as possible. Foran organisation ofany size, such
atask evidently requires IT support, and the thrust of this route is that once the
“correct” form of I'T support for managing knowledge has been chosen, itis simply
amatter of a great deal of hard work.

Inour opinion, this technology-drivenroute isunlikely to work well, and may
notachieve any improvementinknowledge managementatall. One example ofthis
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fromourown experienceis of aheavy manufacturing firm. Knowledge management
inthis organisation was seensolely as an information systemsissue; the knowledge
managementgroupwaspartoftheinformationsystems department. The““solution” was
seeninterms ofthe implementation ofaknowledge-sharing systembased on Lotus
Notes. However, there was no real consideration as to who would share what
knowledge or for whatspecific purpose. Matters were nothelped by the absence ofa
prior culture ofknowledge sharing inthe organisation. Consequently, the eventual use
of the installed I'T was poor; the only really successful use was by the knowledge
managementprojectteamitself, where the “who, whatand why” questionshad been
properly addressed!

The Functional Route

Analternativeroute to the implementation ofknowledge management that at
least has the potential to address the “who, whatand why” questions is to organise
the implementation around the existing organisational structure. The most com-
monly found structural elements intended to facilitate learning and knowledge
sharingin organisations are departmental groupings based on functions. These have
clear advantages in terms of what we might term professional development and
allegiance. Davenport and Prusak (1998) report examples of successful knowl-
edge transfer between groups of surgeons, and groups of tunnelling engineers,
among others. However, this functional route also has the disadvantage that it
encourages the compartmentalisation ofknowledge. This problem can only worsen
overtime, as specialisations multiply and sub-divide. In addition, the professional
divisions canactively prevent sharing of knowledge. It has, for example, taken
decades for hospital doctors in the UK National Health Service to allow other
professionals such as pharmacists and physiotherapists to participate in deci-
sion making about treatment of individual patients on an equal footing. On a
wider scale, modern Western medical science has come to separate “diet” and
“drugs,” atleast until the very recent past, in a way that Chinese medicine, for
example, never has done.

Webelieve, therefore, thatalthough the functional route to implementation will
allow some management ofknowledge to take place, progress may be limited, and
inthe worst cases this route may be counter-productive.

The Business Processes Route

Itis clear that the managers in an organisation have to translate the goals
ofany strategic programme or initiative—whether on knowledge management
or something else — into practical, implementable reality; in other words, to
connect with “what the organisation does.” Various management thinkers have
presented models of'this, for example:
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*  Porter’s(1985)value chain;
*  Earl’s (1994) view of core processes, the ones that are done directly for
external customers;
*  Beer’s“SystemOnes” (1985), the systems that make the organisation whatitis,
*  corecompetences/competencies as espoused by Hamel and Prahalad (1994).
There are some significant differences in detail between these perspectives.
For example, Beer and Porter have substantially different views as to what
constitute the primary activities of an organisation. In Beer’s view, the primary
activities are those that distinguish this organisation from one in adifferent line of
business. Porter, by contrast, sees the activities of all organisations as fundamentally
similar. Nevertheless, what these views have in common is thatall of their definitions
are consistent with looking at the organisation in terms of what it does, rather than
how it is structured. From our perspective, this means looking at knowledge
learning and exchange in terms of its underlying business processes. Note that we
use the term business processes throughout this chapter, but such processes exist
equally innot-for-profitorganisations, and we believe the concepts discussed here
are equally applicable in that context.

Defining ‘Business Processes’
There are many definitions ofabusiness process. We prefer that of Davenport:
“A structured, measured set of activities designed to produce a specified
output for a particular customer or market.” (Davenport, 1993,p.5)
Amongthecharacteristics of business processes thatin our opinion justify their
useasafoundation forknowledge managementin organisations are the following.

1. Business processes have identifiable customers, whether internal or
external. Knowledge is of little relevance unless put to use for a
customer of some kind.

2. Businessprocesses cutacross organisational boundaries. Knowledge does
not need to, and does not obey the artificial boundaries within an
organisation.

3. Business processes consist of a structured set of activities. Choosing the
appropriate way to structure activities is an important part of the
knowledge.

4. Business processes need to be measured. Without some form of measure-
ment as a comparison, knowledge cannot be validated.

5. Whiletheparts of a business process are important, the overriding require-
mentis thatthe overall process works. True knowledge of the organisation
must take a holistic view.
Anadditionalargument, presented by Braganza(2001),isthatviewingknowledge

managementinterms ofanorganisation’s processes givesamuch-needed supply-side
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view of knowledge. This is complementary to the demand-side view of
knowledge that stems, for example, from considerations ‘of data leading to
information leading to knowledge.” Again, this links with our earlier argument;
Beer and Earl particularly concentrate on this supply-side perspective. Beer
indeed goes even further, to include the informal processes and activities of the
organisation as well as the more formalised ones.

A further though indirectjustification for the use of business processes in this
roleisthatthey arenow becoming part of the mainstream of management thought.
The new version of the ISO9000 family of standards for Quality Management
Systems, including ISO9001: 2000, is constructed on the basis of a “process
approach.” The ISO9000 term realisation process is equivalent to Earl’s core
process or Beer’s primary activity.

Completing our argument, the knowledge that an organisation requires must,
logically, be related not justto what that organisation does, but also to how it does
it. Thus we must think about this knowledge, and how to manage it, by reference
tothatorganisation’s business processes. Butshould we be focusing on the current
processes, or future, changed processes? Clearly good knowledge management
mustinclude both, but this doesraise difficulties.

CHANGE AND THE NEED FOR FLEXIBILITY
Types of Change

Inlooking athow the organisation moves from the present into the future, itis

possibleto distinguish three fundamentally different sets of circumstances:

*  Continuing status quo operation.

*  Incremental change or improvement (also called evolutionary change or
continuous improvement).

»  Radical change orimprovement (also called revolutionary, discontinuous or
step change).

Note the use of “improvement” as synonymous with “change” here. We do
recognise the possibility that change occurs which worsens a particular situation, but
inthis chapter we take the optimistic view that in a competent organisation such
reverses will be only temporary.

Each ofthese circumstances has differentimplications for the knowledge the
organisation needs, butconversely knowledge driftisitself one of the key drivers
for change. One of the main reasons for process change cited in the business
processre-engineering (BPR) literature (Hammer, 1990; Hammer & Champy,
1993),is that: “the old waysno longerseemto be effective.” In ourterms, ifold ways
areineffective, thismustmean thattheknowledge needed toaccomplish the activity



126 Edwards & Kidd

has changed. Work onknowledge management from an organisational behaviour
perspective confirms this view ofknowledge as being dynamic. Scarbrough etal.
(1999), for example, describe knowledge as relatively transient, in other words
changingatdifferenttimes, even in the same organisation.

The Organisation as a Learning Entity

Therequirements fororganisational learning are similarly affected by whatever
changes the organisation is undergoing. These effects may well permeate through
all the human resource management activities of the organisation, right down to
recruitment. Elsewhere we have discussed how top-down knowledge management
and bottom-up organisational learning must be complementary to each other—
changing together to meet the changing circumstances in which the organisation
finds itself(Kidd & Edwards, 2000). Again, as most learning relates to the zow of
the organisation’s activities rather than the what, a focus on business processes will
behelpful,ifnotessential.

Knowledge management, organisational learning and business processes
areall inextricably linked. Together they require an appropriate combination of
human, organisational and I'T support. We now go on to consider the issue of
change in more detail.

CHANGE AND KNOWLEDGE MANAGEMENT

Inconsideringknowledge, learning and change, we start from the perspective
thatall those who work in an organisation are thinking beings, capable of reflecting
onwhatthey are doing. The principal implication of this is thatthe “obvious” three-
category view of change in the future, as presented in the previous section, is in fact
misleading. Itmay be a valid depiction of change, butitis notthe mostuseful way
to consider future needs for knowledge and knowledge management.

Inour opinion, there are three scenarios of change to be distinguished:

1. Statusquo/continuousimprovement: the same processes with perhaps minor
changestotheactivities.

2. Radical change to one process, with the customers and the organisational
boundaries remaining the same.

3. Radicalchangeacrossthe whole organisation, whereanythingmay change, even
thenatureofthe organisationitself. Indeed, as we shall seelater, such changemay
extend well beyondasingle organisation, toasector, region or country.

We argue that the requirements of continuing status quo operation and
incremental improvementare effectively the same in terms of knowledge manage-
ment and organisational learning. It is hard to conceive of a status quo that is
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enforcedso solidly thatno improvement ever takes place atall. We will admit that
we are aware of some organisations—or at least parts of them —where the type
ofthinkingmentioned at the start of this section is notencouraged, oreven positively
discouraged. Briefexamples are given below.

Examples Within Scenario 1

Inthe firstofthese scenarios, we suggest that any learning that takes place must
berelated to the current process, and will probably be done in the first instance by
theactors currently involvedin carrying out that process. Thus the management of
learning and/or knowledge also involves only incremental change. This does not
necessarily mean thatitis easy.

Wehave experience ofa situation where even transferring knowledge from
workers on one shiftto workers on the same equipment on another shift presented
serious obstacles. One shift team had developed a clearly superior operating
practice, butthe other two shifts working on the same production activities refused
toadopttheir proposed practices. Each shifthad its own operational management,
andthe organisation’s middle management were therefore the main communication
channel between shiftteams. However, this middle layer of managers tended to
work “normal office hours,” and so had very little involvement with the two of the
three shiftteams who worked “abnormal” hours. Partly as aconsequence of this,
the people concerned hardly ever met informally either. The official channels for
communicating to and from the non-day shifts were therefore the only ones that
couldbeused. Asaresult, nothingmuch happened. Only when a conscious effort
was made to exchange management personnel between shifts did matters begin to
improve. Changing this management process enabled knowledge sharing about the
related business process to take place.

Eveninanorganisation where developmentis discouraged, like the archetypal
1930s-style production line environment satirised by Charlie Chaplin in the film
Modern Times, change does still occur. Although there may be little scope foran
individual to modify the way that they perform their current task while they are
performingit, eventhese organisations would allow “offline” incremental improve-
ment. In the 1950s production line, this might have taken place via work-study
investigations, or (inmore enlightened cases) a suggestion box scheme.

Asafurtherexample of discouraging development, we recall Fred Olsen, the
boss of Digital (DEC), who banned conversations about PCs inthe 1980s since he
believed they were triviathat ‘would go away.” As history shows, they did not go
away— Olsen left, and eventually Digital was bought by successful PC manufac-
turer Compagq! Digital’s business vision was based on the principle of tailoring the
productto fitthe customer’s needs. This worked very successfully for theirmain
mini-computer market in the 1980s. By the time Digital (after Olsen) began to
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produce PCs, their learning curve was at odds with that of their more successful
competitors, who had realised that PCs were now commodity items that required
being cheaply mass-produced.

Examples Within Scenarios 2 and 3

The remaining two scenarios differ in whether theradical re-engineering is of
one process, or of the whole business. Note that it might well be possible to re-
engineer most of the processes in a business one after another without really
changing the nature of the business overall. There are several examples of
organisations thathaverecently taken a process-based approach to knowledge
management with the intention of improving the processes, but not radically
changing the business: here we offer three examples—the Unisys Corporation, the
Objective Corporation and General Electric.

Unisys (Wizdo, 2001) has embarked upon a company-wide knowledge
management initiative, whose objectivesinclude:

»  accelerating the speed and scope of organisational learning,

*  decreasingthetimeittakestoreach critical mass innew markets,
*  unitingcross-boundary groups,

*  increasinginnovationinproductand process.

Wizdoidentifies three increasingly ambitious categories of “transformation”in
business: efficiency, innovation andre-invention. The Unisys knowledge manage-
mentprogramregards a focus on processes as essential inachieving thetwo ‘higher’
categories, although at present the emphasis is on innovation. Fromour perspective
they are re-engineering one process atatime.

Objective Corporation (Fisher, 2001) has adopted a similar process orienta-
tion over the past five years. They have found that such an emphasis has not only
improved knowledge management within the business, but has had significant
impact on the performance of the business itself. Indeed we canrefer the reader
back to Figure 2 and its discussion. A coherent training programme, with an
emphasis onunderstanding, would be likely to increase the overall organisational
performance through the betterment of its constituent personnel.

Probably the largest process-based change initiative, which with the benefit of
hindsight can be seen to have had substantial knowledge managementaspects as
well, is that which has taken place at General Electric (GE) over the last 20 years.
Jack Welch, until recently the CEO, completely transformed the company through
his strong leadership and by using the knowledge of all its employees—especially
those on the shop floor (Lucier & Torsilieri,2001). GE’s “corporate university” at
Crotonville has proven to be central to this approach, making the link between
Welch’s strategy from the top down and the employees’ knowledge and learning
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fromthe bottomup. They all would seem to understand the rationale of “what, how,
who....”

Two Cautionary Tales

It might be easy to conclude from these examples that a process focus
always leads to success in knowledge management, or indeed business in
general. Unfortunately, this is by no means always the case. Here we present
two cautionary tales.

One ofthe original “success stories” in process re-engineering concerned the
application process at Mutual Benefit Life Insurance (Hammer, 1990). The
changes to that process were undoubtedly successful, with results such as a
reductionin processing time from 5-25 daysto 2-5 days. Flow of new business (and
funds) in was greatly improved on the basis of an innovative programme including
such features as IS professionals and line managers changing roles for a year.
However, thisdid notstop Mutual Benefit Life from firsthaving to file for protection
againstbankruptcy and then going into administration. They had re-engineered the
wrong process; a key one, but not the one that was most problematic for their
business. Inparallel with all these beneficial changes, the (unchanged) process of
investmentinreal estate and mortgages was making a series of imprudent choices
thatbroughtthe company toits knees. This was a failure of knowledge management
at the management level. Just possibly, company-wide implementation of the
change programme would have averted this, buta process focus by itself did not.

Timing ofknowledge availability canalsobeaproblem. Robinsonetal. (2001)
reporton the organising ofunplanned maintenance (i.e., responding to equipment
failures) inanautomobile manufacturing facility. Although a process perspective has
been taken, the facility being studied is arelatively new one, and therefore has not
yetexperienced the full range of unplanned maintenance issues. Clearly this gives
rise to potential knowledge management problems: how can they know whattodo
inasituationthathas notpreviously arisen? The transferability ofknowledge from
other, older, facilities is being investigated as a possible way to overcome the
problems. In general, the half-life of knowledge is problematic; however, since
thereareno easily applicablerules asto whatto discard, what dataand learning will
beunwanted in the new situation, and conversely what will still be valid.

A further potential problem with a process focus is that of over-formalisation,
whether of the business processes themselves or the forms ofknowledge manage-
mentinuse. Thereisarisk thattoo much formalisation will lose the benefits of such
means of knowledge sharing and transfer as storytelling and informal communities
of practice. A processroute to implementing knowledge management will certainly
notlessentheserisks, and may evenincrease them compared to the functional route.
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INTERNATIONALISATION

One ofthe mostradical changes thatan organisation canundertake istomove
fromanational marketand operations to operate on an international scale. Initially,
inorderto derive cost-cutting benefits, an organisation might venture overseas to
access lower cost raw materials or lower cost labour markets to assemble
components which are brought back home to satisfy home customers who donot
perceive any changes to the vendor’s organisational boundaries. Internally the
organisation may have grave difficulties in achieving effective learning within the
new supply chain. A process view is, in our view, essential to have any chance
of success in this, butitis not sufficient and of course the firm must eventually
pass beyond these Scenario 1 changes (in our terminology). We now discuss
these issues further.

The Concept of ‘Distance’ and its Effect Within Scenario 2

Space does not permita deep theoretical development here, but we would
arguethat ‘distance’ isapervasive conceptreaching deep into our everyday life.
Wehave our own feelings about “what should be,” and when these are broken for
whateverreason, we may reactatany level —from being mildly puzzled to grossly
affronted. Oftenhoweverwe are inconstant in our reactions, and this happens more
oftenin situations where there are cross-cultural issues that leave us bewildered or
where there are strong power brokers who distort our ability to cope and react, as
isour habit, under normal circumstances.

Research proposes that internationalisation should also be studied as a
process (Aharoni, 1966). In consequence a number of different models of the
internationalisation process have been developed. One ofthe most commonly cited
models is the “Uppsala model” based on the Nordic studies of Johanson and
Wiedersheim-Paul (1975) and Johanson and Vahlne (1977). This suggests that
organisations will internationalise in stages as they overcome “psychic distance”
(factors which inhibit the flow of information between markets). Johanson and
Wiedersheim-Paul (1975) also suggest that organisations will enter countries with
successively higher psychic distance. While itis not validated for some industries
and markets (Turnbull, 1987; Forsgren, 1989; Erramilli, 1990), the Uppsalamodel
isstill put forward as alikely description of the internationalisation process of small,
internationally inexperienced organisations (Forsgren, 1989; Johansonand Vahine,
1990; Buckley etal., 1988). Thisis important since we note that in all countries
the vast majority of firms may be classified as SMEs (Small & Medium
Enterprises). In the UK for instance, in 2000, 99% of firms were defined as
‘small’ although they created 38% ofthe nations’ turnover (DTI Statistical
News Release — P/2000/561— 7th August 2000). It follows that some of
these firms will venture abroad, and probably will follow the Uppsala model.
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Informal support forthis ‘thesis’ was given by Efurth (2001) while discussing
aspects ofthe work of Dzeveretal. (2001). The gist of the argument was that the
Swedes offera view of human resource management and entrepreneurship thatis
clearly distinguished from the Anglo-U.S. or the Asian models. This would
correspondingly affect the requirements for knowledge management. Such
confirmation is importantas process models similarto those above are surfacing in
research: such as Brouthers and Brouthers (2001) who review again the cultural
distance paradox in joint ventures and mode of entry to another country by single
or multi-national organisations; by Larsson etal. (1998) who propose a matrix
framework to categorise the issues that ‘joint’ venture organisations may encounter;
and by Kumar and Nti (1998) who note the discrepancies between processes and
outcomes. Thus within organisational cultures we may suggest that training be given
to help make the intangible more clear in the eyes (and concepts) of the other—
and once more we may refer to the subtlety of concepts carried through the learning
cycleinFigures 1 and2. Yetwe know from work inknowledge-based systems that
knowledge domains have to be well defined and quite restricted, and that effective
knowledge management systems need to include links to human knowledge that
continues toremaintacit. Thusifthe cultural distance (ameasure akinto the ‘psychic
distance’) between the parties istoo large (Kogut & Singh, 1988), the partners will
notachieve (even)aslightcongruency.

Although we can envisage organisations moving from Scenario 1 change into
Scenario 2 change, and perhaps finally Scenario 3 change, most of this work refers
essentially to Scenario 2, that of radical change to one process, with the customers
and the organisational boundaries remaining the same. A development of the
Larsson matrix by Edwards and Kidd (2001) implies that when a willingness to
‘work with the other’ goes wrong, there is potential to descend into anomic states
rather than cooperate or at least work in a cooperative mode. Equally, when an
organisation ventures into aregion grossly culturally different (e.g., Anglo-Ameri-
cansin Asia) they may see the local host organisations employing staffusing ‘rules’
derived from what they see as cronyism, nepotism or simple favouritism, and using
working practices they see as somewhat corrupt (Kidd & Li, 2001). Here an
understanding of the processes will not be sufficient on its own. The enjoining of
radically different cultures may prove too greata threat to the morale of the merging
organisation’s work force as they fight to retain knowledge. This may mean, for
example, thatthey will not cooperate inany way with those whom they view as ‘the
enemy.’

Itmustbe conceded that this may be seen to be quite correct historically, at
least on some occasions. Entering organisations have taken-over and dissolved
indigenous industries; the cotton trade in Manchester, UK, or the UK motorcycle
industry after the Japanese ‘invasion’ are just two cases. Not all foreign direct
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investment (FDI) is good FDI— Cantwell and Janne (1999), and Driffield and
Munday (2000) show that there are benefits accruing from investments which
stimulate indigenous organisations; butall isnotrosy—they also suggest thatlocal
adverse effects can occur, namely that inefficient organisations may be bankrupted
under the new competition. The knowledge needed to be successful will have
changed, but the organisations do not know about ituntil too late.

The Problematic Scenario 3

Taking this further, especially in this era of globalisation, brings us back to
Scenario 3: radical change across the whole organisation, where anything may
change, even the nature ofthe organisation itself.

Looking back at our five reasons for “thinking of process” in knowledge
management, all of them may become problematic.

1. Thecustomermay changeinsubtle ways, even for the same productorservice
inadifferentcountry.

2.  Existingknowledge applied overseas may notbe sufficient.

3. Organisational structures—real or virtual—will differ in different countries.
Actualandperceived boundaries willmultiply whenalliances are involved, yet
fromthe pointof view of knowledge, all remain artificial.

4.  Even transparent measurement can be problematic, especially if the two
partners in a joint venture have radically different objectives (perhaps
technology transfer for one partner, and access to anew market for the other).

5. Finally, even holism may be interpreted differently in different cultures,
although further discussion is beyond our scope here.

We close this section by offering an increasingly important example from
international human resources management—the consideration of demographic
and economic migrants. Ronis and Ramaurthy (2001) presenta powerful descrip-
tion of international labour migration linked to globalisation. Often (they say)there
is contract migration when amigrant’s sojournis linked to aspecific joband fora
specific time. However, there are also many instances where there is an escalator
of people from poor countries moving to relatively better developed countries,
while that nation’s people move onwards to even better developed nations.
Sometimes, as in the case of Japan (and soon in Italy), there will be the need to
import labour to maintain the local economy. Ronds and Ramaurthy also cite the
case of Germany, where even they, over the period from 2000 through 2005,
anticipate aneed to allow 6,000 migrants annually permillioninhabitants simply to
maintain the size of the working population. Under these circumstances there may
be great cultural distances observed even within one organisation, notwithstanding
errors in perception by staff from country A ofthe workforce ofanalliance firmin
country B who may in fact be employing many workers from country C.



Bridging the Gap from the General to the Specific 133

Radical changes will therefore need to take place across the whole organisation,
as nothing in the knowledge exchange and learning systems may be taken for
granted. For example, working practices due to local legislation or religious
tolerance will have to be observed and absorbed. To overcome some of this effect,
we may suggest that the continuing development of and greater familiarity with
Information and Communications Technology will facilitate outsourcing and/or
teleworking, thereby reducing the need for migration. But this demands earlier
infrastructure investment ata national level that just has not taken place in most
newly developingregions. This mode will still demand human tolerance, compro-
mise and understanding of ““the other” in order to make the processes work well.

CONCLUSIONS

Wehave explained why we believe that considering knowledge management
interms of business processes is the bestroute for organisations to follow. Wehave
cited some good examples, butalso some indications thata process focusisnotthe
answer toall knowledge management problems, especially where different cultures
and/or cultural change are involved.

We conclude withanunanswered question concerning change and knowledge
management. Interms of organisational performance, greater potential benefit
comes from greater change. Butwhen greatchange occurs, some ofthe organisation’s
existingknowledge, whetheritbe in stories or systems (or even people) will be less
valid in that new context. How does the organisation know, before the change
occurs, which ofthe knowledge that will be?

Returningto the Digital example: intoday’s purchasing climate, some custom-
ers look deeply into an organisation’s supply chain to ascertain the ethical and
ecological properties of the product’s origin, even questioning the origins of its
components (Dzeveretal.,2001). Thus, ironically enough, Digital, 20 years on,
might have been able to retain its marketplace and its original stakeholders’
confidence throughacontinued use ofits U.S. design and production chain, and by
being perceived to notunethically milk the labour market of developing countries.
Buthindsightisawonderful thing!

The key medium- and long-term knowledge challenge is thus “what to keep,
and what to throw away.” We believe that relating the knowledge to business
processes will help, butthere will always be an element of, yes, luck, in such matters.
Greater change does, after all, involve greater risk. Innovation implies change;
change implies lessening the dependence on history as a predictor of the future.
Except, thatis, in finding those who are adaptable and receptive to change. But will
they be forever thus? Who can tell? In the end, as is appropriate, knowledge
managementisa “people thing” —manageable with care!
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Dee Alwis, Vlatka Hlupic and George Rzevski
Brunel University, UK

ABSTRACT

Organisational memory refers to the storage of a company’s collective
expertise and experience that is cultivated through human and technological
networks for improving organisational performance. A knowledge-sharing
environment gives employees access to the most innovative and creative
ideas that exist within the company and translates into significant business
opportunities for the organisation. In this chapter, the issues related to
designing organisational memory in knowledge-intensive companies are
investigated using a case study example. Key findings of the case study are
outlined, and a framework is proposed to assist knowledge-intensive
organisations in implementing and managing a corporate knowledge base.

INTRODUCTION

It is now widely recognised that knowledge is more relevant to sustained
business than the traditional factors of production — land, labour and capital
(Drucker, 1993). Companies are using information technology to be globally
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competitiveinthe emergingknowledge economy. Butitistheapplication ofhuman
intellect—the capacity forunderstanding, reflecting and reasoning—that adds
greatest value to organisational activities and create differentiation in the market
place (Quinn, 1992). Knowledge-intensive companies are best placed to take
advantage of the explosive growth of the knowledge economy. We define
knowledge-intensive companies as those organisations that create new knowl-
edge by means of collaborative efforts of their staff and incorporate this
knowledge into their products and services. They can include corporations,
small businesses, universities and colleges, hospitals and government agencies,
working in sectors as diverse as management consulting, financial and legal,
teaching, specialist medical care or marine biology. Sveiby (1997) describes the
productofthe knowledge-intensive organisations as solving customer problems
thatare unique and therefore hard to solve in a standardised manner.

In this chapter, the issues related to designing organisational memory in
knowledge-intensive companies are investigated using a case study example. The
currentknowledge management practices employed by the knowledge-intensive
company are explored, and both social and technological processes that the
company needs to putin place when designing an organisational knowledge base
arereviewed. Anoverview of some of the premises underlying the practices of
knowledge managementis provided, and these premises are related to the concept
of organisational memory. The key findings of the case study carried out are
outlined. These are then linked to the framework proposed, within which the
company can harness their organisational knowledge.

KNOWLEDGE MANAGEMENT AND
ORGANISATIONALMEMORY

Knowledge management s the explicitand systematic management of vital
knowledge and its associated processes of creation, organisation, diffusion, use and
exploitation (Skyrme, 1997). Inordertomanage knowledge as aresource, itis first
necessary to understand the characteristics of knowledge. Among the many
knowledge schemata presented in the KM literature, the dichotomy between tacit
and explicit knowledge (Nonaka, 1994) has advanced our understanding of
organisational knowledge flow and transfer. Polanyi(1966)used the phrase “we
can know more than we can tell” to describe tacitknowledge. Tacitknowledge
refersto personal knowledge, whichis internalised in people’s minds, acquired
through experience and shared in a direct way (Nonaka, 1994). Explicit
knowledge on the other hand is knowledge that we can easily articulate and
share, and is transmittable in formal and systematic languages. When knowl-
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edge is explicitly captured, it is then learned and absorbed by others in the
organisation, which in turn creates tacitknowledge.

Organisational memory refers to the storage of a company’s collective
expertise and experience that is cultivated through human and technological
networks for improving organisational performance (Brooking, 1999). Knowl-
edge inthe minds of organisational membersis increasingly recognised as the most
valuable resource (Stewart, 1997). Anotherkind of potential knowledge thatis
equally important is the information people use in their work that is currently
scattered in various databases that cannot talk to one another—handbooks, filing
cabinets and emails. The ability to tap and re-use this knowledge is what will
differentiate acompany from its competitors. Organisational memory enables
companies ‘know what they know’ by helping companies to gain insight and
understanding from its own experience, and prevents them from repeating the
mistakes made elsewhere inthe company by drawing lessons from similar situations
inthe past(O’Dell, 1998).

The concept of organisational memory is complex. The skill, expertise and
experience embedded in people’s brains cannotbe effectively captured, by merely
tracking the shared knowledge. It is important to recognise the value of tacit
knowledge, whichislearned only by experience and communicated only indirectly.
Where tacit knowledge can be made explicit, however, by codifying it as a
computer program, a recipe, a formula or even a product specification, then
personal knowledge becomes organisational knowledge. This canthenbe shared
and stored, so that it will not be lost when the individual eventually leaves the
organisation. Whentacitknowledge cannotbe made explicit, the organisation can
onlyholdontoitby encouraging holdersto pass ontheirknowledge by apprenticing
others and making sure thatitis held by several people (Nonaka and Takeuchi,
1995). Butpeople will not pass on their tacitknowledge if it means losing their
bargaining power and control oftheirwork, orifthey believe it will endanger their
ownjobsecurity. People exchange theirinsights and know-how ina culture based
ontrustorifthey gain some personal benefit from doing so (Dixon, 2000). “That
personal benefit may be no more than having others acknowledge their expertise,
the smile they getinreturn or seeing the sigh of reliefon the recipient’s face.”

KNOWLEDGE MANAGEMENT IN
KNOWLEDGE-INTENSIVE ORGANISATIONS:
A CASESTUDY

Thissingle site case study was an exploratory study in which the authors were
tryingtoinvestigate theknowledge underlying the company’s business and how that
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knowledgeisused, rather than establishing or testing specific hypotheses. The study
examined the current practices that are in place to create, capture and share
knowledge and their effectiveness in terms of achieving business goals. A case
study approach was selected as the most appropriate way to gather empirical data
inorderto (a) cover contextual conditions and not just the phenomenon of study
and (b) utilise multiple sources of evidence (Yin, 1994). Yin further suggests that
thisapproach isuseful inunderstanding complex social phenomena.

The findings of the study are based on authors’ observations, interviews and
informal discussions over a period oftwo years. A semi-structured questionnaire
was used to evaluate how key employees feel about knowledge sharing. Further
informal interviews and company documents were used to getamore in-depth
perspective and to distill the basic information. The questionnaire consisted of two
parts. PartI focused on seeking the employees’ perceptions of current information
exchange, and how the informal knowledge is captured. Part Il attempted to elicit
theemployees’ perceived effectiveness of the present knowledge management
attempts in place and the possible future scenarios with regard to the knowledge
managementefforts. Theauthors have drawn on the existing literature to guide the
fieldwork carried out and to provide ways of synthesising the results. Results
derived fromthe study wereusedto developa framework for designing organisational
memory, essentially focusing on formalising the knowledge-creating process within
the company.

Company Profile

The case study company, Technology Innovations Limited (TT), isaresearch
and development enterprise based in the UK. Through the use of innovation and
intellectual property, it generates technology solutions in the areas of optics,
communications, multimedia, sensors and digital signal processing. Its employees
work with customers to develop new products and technologies based on these
innovations. The company founds this work ona 70-year-old tradition of landmark
technological innovations. TI’s customers are mainly blue chip enterprises through-
outthe world, the government departments such as the Ministry of Defence (MOD)
and the European Community (EC). Ithasnearly 100 scientists and engineers who
are organised into four formal technical groups based on their expertise. The
qualities thatthese employees possess areacritical success factor for TI’s survival
and growth inavery competitive marketplace.

TThas setup several communication links for the exchange of information
withinthe company. The knowledge-sharing applications currently inuse include
the PC and LAN network that links all employees in the company, e-mail that is
designedto facilitate both the formal and informal exchange of messages, and the
shared network drives that are allocated to specified groups of people. Several
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databases are in place for employees to record and share information. However,
these individual databases are not linked to each otherina way that would facilitate
ease of search. For example, ifan engineer wants to find out how many European
Community projects were undertaken by the company during the past five years,
or the technological areas each project belonged to, s/he has to search for this
informationin several files. These files are scattered throughout the company, in
bothmanual and computerised form. Although this information willbe meticulously
documented, it will beisolated in individual project files.

TThasemployedsignificantinitiatives to encourage dissemination of knowl-
edge throughout the company. They also underscore the importance ofteams,
relationships and networks as the basis for effective knowledge transfer. The
techniques used to encourage mutual learning and collaboration comprise of the
following: inter-departmental meetings; company-wide presentations by the senior
management; various informal discussions between departments to allow a free
flow of ideas; “lunchtime” technical conferences on selected themes, where
company experts give talks on their areas of expertise and describe their experi-
ences; the monthly newsletter in which employees are encouraged to present their
suggestions and views; and off site meetings for brain storming and team building.
These knowledge-dissemination techniques donotas yetinvolve any information
technology capabilities to capture, retain and re-use its collective knowledge.

The company operates an annual performance-related bonus scheme where
the bonus is calculated for each technical group, based on formulae that are
determined in advance of each year. These formulae measure the groups’
performanceagainstspecifictargets, principally relating to sales and net profits. The
bonus is shared between the members of the group, according to the individual
contributions to the projects. The company does not currently have any formal
incentive schemes that reward contribution to knowledge sharing. The perfor-
mance appraisal process does not cover knowledge sharing or participation in
inter-group forums. The reward systems and promotion patterns unwittingly
encourage a high level of internal competitiveness and therefore reduce the
likelihood that pertinent information will be shared. For example, customer or
technical information gained by one employee may create acompetitive advantage
ininternal promotions.

Interpretation of the Case Study Results

Appendix A presents asummary of the responses to the questionnaire. The
responses obtained in this case study confirm that there is a high level of awareness
of the need for managing knowledge and the value it can bring to the business.
Therefore they rarely need to make a business case for the concept.
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The responses show that employees receive various types of information on
aregular basis, the bulk of the reports being in the form of e-mail attachments. The
company’s attempt to share information, by pushing itat people, has resulted in
employees being overwhelmed by information. Thereisno corporate information
infrastructure in place, where everyone within the company can access knowledge
and expertise on an as-needed basis. Employees struggle to extract timely,
accurate and relevant information from growing sets of data. This tremendous
amountof information hinders rather than helps productivity.

Itis evident that the company uses meetings, forums and discussions exten-
sively to create knowledge through the processes of social interaction and
collaboration. Our observations show, however, thateffortis lacking to record and
disseminate the deliberations ofthese groups of people, and make the contentand
outcomes readily accessible toa wider circle of employees.

Theresponsesrelating to the methods used to record the project-experiences
show that the project managers currently record the same information in several
unconnected databases. Thereis no central facility to capture and leverage technical
experiences in terms of lessons learned that relate to projects undertaken. This
information s currently available in individual files, a considerable proportion in
paper formor inthe heads ofa few employees. Asaresult, knowledge for building
onprevious experiences isnotalways readily accessible to people external to the
project. There was evidence that people sometimes repeated the processes or
worked with limited information, inthe absence of the benefit of the related expertise
thatis available in other parts ofthe company.

Mostrespondents reported that their time spent on non-productive work is
relatively small. Thisisincontrastto the statistics extracted fromthe projecttime
sheets, whichreflecthigher percentages oftime spentonnon-billableadministrative
work. There wasinitially littlerealisation by the individuals of the extent of time spent
on handling repetitive tasks. Our observations show that vital information and
centralised systems that would significantly reduce the daily processes, freeing up
employees to address more business critical problems, are not often available or
readily accessible.

Over 85% of TI’s employees are involved in the creative process. As with
any other company employing knowledge workers, TT has a high staffturnover.
The learning process that people undergo once they enter this company all too
often leaves with them. Often, when people leave, they take an entire store-
house of knowledge about their job with them. Ifthe company could somehow
capture a part ofthat person’s experience, then the reciprocal benefit would be
effected when the person leaves or is placed on another project. Approxi-
mately 40% of the employee base joined the company within the past two
years. This means a lot of new technical staffand a lot of company-specific
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experience needs to be gained quickly in order to improve the quality of work.
This makes knowledge sharing essential.

TT’sattitude to innovation has been one of great creativity, but with a certain
lack of structure. The company actively encourages regular meetings and informal
discussions between departments, and these meetings, informal discussions and the
use ofemail provide an informal environment for employees to pose questions and
swap ideas. However, there are no formal mechanisms in place to record these
events for future use, and opportunities for leveraging functional expertise and
judgmentare largely untapped.

There are issues relating to the organisation’s culture and human resource
policies thatare supportive of knowledge creation and transfer. Thereis scope for
collaboration to be enhanced through an appraisal and reward scheme, which
recognises the extentand nature of an individual’s contribution to the company’s
knowledge base. The types of incentive schemes currently in operation reward
group performance, butthey also indirectly and unwittingly encourage competition
between members in a group, and discourage sharing of knowledge across
technological groups. Itis forexampleunlikely thatemployees will voluntarily share
the hard-earned insights and expertise that make them valuable.

Theresponses show thatsatisifaction and fulfillmentis the best way toinstilla
sharing attitude in knowledge professionals. However, knowledge workers will
only share knowledge with the company once a basis of trusthas been established.
Appreciating the dynamics of information politics is essential when planning a
collaborative culture.

TI’semployeesare currently exposed to alot of information. Informationand
knowledge, however, are two distinctentities. Whatadds value to informationis the
application of intelligence through experience, interpretation and reflection. A
knowledge management programme will provide the means to capture and
leverage the knowledge derived from the mass of diversified information. The
responses indicate that the knowledge management techniques currently inuse
within the company are mainly unstructured and do not involve the use of any
advanced informationtechnology capabilities to organiseits collective knowledge.
For instance, there is no information systems support in place to track the
information and experiences into knowledge bases, where the information can be
regularly reused forbusiness advantage. Asaresult, some vital know-how may only
beavailableinisolated pockets of the organisation, trapped in individual minds and
local venues.

The study shows that there is considerable interest and potential for imple-
menting a system to manage the corporate memory. The company has a vast
treasure house ofknowledge, know-how and practices thatthey can leverage more
effectively. Iftapped and mapped, this information could yield considerable gains
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in customer satisfaction and organisational competence. A programme that
captures the company’s collective know-how to determine such things as best
practices, leverage tacitknowledge ofindividuals and identify field experts would
have a significant impact on the company and enhance the effectiveness of
knowledge-intensive work processes.

TOWARDS AFRAMEWORKFORDESIGNING
ORGANISATIONALMEMORY

The proposed framework for the design of organisational memory is based on
an extensive literature search to clarify fundamental concepts and theories of
knowledge management, and oninsight gained in conductingarich case study ina
knowledge-intensive company (described inthe previous sections). The focus has

Figure 1: Five main elements of the framework
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been to help the company to share the knowledge of individuals as a means of

improving the competency and efficiency, rather than attempt to automate the

knowledge-intensive work. Although the framework has been designed in the
context of TI, many components of this framework could be relevant for other

(particularly those which are knowledge intensive) organisations.

The approach we have developed for designing organisational memory
consists of the following five steps:

1. Identify the type of knowledge thatis critical for improving the company
performance. The types of knowledge in this context are:
a.knowledge about customers—the ability to grow the business through long
termrelationships with satisfied customers
b. knowledge about competitors—the ability to stay ahead of competitors
c.knowledgeaboutbusiness partners—the ability to form mutually beneficial
relationships with business partners
d. knowledge about company’s products and services — the capability to
deliver superior value through products and services
e. knowledge about company’s internal resources such as people, processes
and intellectual property assets
+ theability toattractand retain employees with critical expertise and skills
+ theability to carry outefficientand cost-effective processes
* theability to generate and exploit patents and know-how

2. Setuporganisational policies, culture, incentives and similar drivers that will
ensure knowledge workers gain by sharing the critical knowledge identified
instep 1 with others.

3. Developmethodstocapture, share and grow the critical knowledge identified
in step 1 and obtained as a result of step 2.

4.  Designeffective storage, access andretrieval systems to enable knowledge
workers gain from knowledge accumulated in organisational memory as a
result of step 3.

5. Provideknowledge workers with communication and collaborative links to
external environmentsuch as customers, suppliers and business partners and
to external knowledge bases to bring new insight into the organisation.

Although the term “steps” infers a linear sequential order, these steps can be
carried outinparallel. The frameworkuses aholistic approach focusing on content,
culture, processes and technology. The five pieces fittogether like ajigsaw puzzle,
forminga process for developing wealth-creating knowledge. Each element by
itselfdoes not create organisational memory, but taken as awhole, these elements
can contribute to the development of organisational capabilities through the
identification and replication of dispersed and hidden knowledge.
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Identifying the Critical Knowledge
Inanincreasingly complex world, organisations have toreact to intensifying
competition. Such competitiveness is dependent on harnessing the critical knowl-
edgethat guides the criteria that the company must fulfill in order to succeed. For
the company that we studied, the critical knowledge was the knowledge about
company’s products and services and about internal resources, particularly about
the skills of theirknowledge workers.
Theassessmentto identify critical knowledge includes the following steps:
*  Analysingexisting knowledge assets that could be leveraged and document
theirexistence
*  Askingdiagnostic questions to assess theirimportance:
* Isthe company making the bestuse ofthis knowledge?
* Canthe competition imitate this asset?
+ Canthisknowledge “walk out ofthe door?
*  Identifyingthe benefits that could be gained ifthe company improvesits way
of sharing thisknowledge.
*  Rating these knowledge assets in terms of relevance to company’s
strategic advantage.
Thecompletedassessmentshouldenablethe companytoidentify areasofhightacit
contentofknowledge inrelation to the amount thathas been captured and explicated.

Culture and Incentives
Cultural barriers can represent the biggest hindrance to gaining the real value
fromaknowledgebase. The case study shows that Tl already hasa collaborative
team-based corporate culture. Therefore, it is important for the company to
supportand stimulate the existingknowledge-creating activities and to provide the
appropriate environmentto allow knowledge to flow seamlessly. Theseinvolve:
*  Havingaworking environmentthatencourages ideas and experiencesto
Sflowsmoothly through formal and informal networks within the business.
*  Supporting the existing work environment that encourages initiative and
innovation.
*  Creating a culture of trust and learning that makes employees feel
comfortable sharing knowledge.
*  Identifying and utilising a diverse set of skills and expertise.
*  Creatingaculture that empowers employees.
*  Introducing a reward system for sharingknowledge including recognition.
Arecurring problem in knowledge transfer appears to be one of motiva-
tion. Noteveryone in the company is motivated to share their know-how and
touse information provided by others. Furthermore itis not easy for peopleto
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‘write down’ what they know or to realise that someone else would be
interested in the knowledge they have. Since the process of getting down
everything aknowledge worker knows would be futile, richest tacit knowledge
canonly be transferred by encouraging people to interact.

Employeesneed various forms of encouragement to stimulate them to share
knowledge and derive value from knowledge thatlies throughout the organisation.
Companies need to cultivate a culture encouraged by a reward system that
encourages knowledge workers to both share what they know and to pass on their
success stories as well as failures inthe way of lessons learned. Thetransferis more
effective when it is part of an environment that values sharing. Embedding
knowledge developmentand transferinthe employees’ career development will be
more effective than providing financial incentives to promote and reward sharing.
Additionally, investing instaffdevelopment and training helps acompany to alter the
behaviourand attitudes of individuals who in the pasthave been used to hoarding
knowledge, since trust and cooperation are critical factors in the integration ofa
knowledge base into the company’s employee base.

Capturing Sharing and Growing Knowledge

A corporate knowledge base is atool that aids companies in capturing their
accumulated know-how and other intellectual assets and make them available to
achieve accelerated business benefit. A common approach to designing
organisational memory isto capture procedural knowledge about the business inan
explicitformand enter it into electronic knowledge repositories. Collecting
existing knowledge and best practices from project reports, white papers and
other documents enable a company to asses and catalogue its existing intellec-
tual assets. Knowledge repositories, however, typically capture only a very
small percentage of an organisation’s core knowledge since much of this
knowledge is personal. Therefore other approaches should be used to make it
easier for employees to access minds of experts.

A starting point would be to create a profile of experts often called
corporateyellow pages that lists who knows what throughout the organisation.
Here, users facing atechnical problem can search by category of skill to locate
subject experts. Another approach would be to transfer individuals’ tacit
knowledge, that which is gained through experience, context specific and hard
to formalise, into a corporate knowledge base by supporting community
based electronic discussion. Designing organisational memory, however,
extends beyond building repositories. The intricacies of the design process
should also incorporate support for sharing and transfer of knowledge through
informal processes to create new knowledge.
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The transfer oftacit knowledge can be facilitated through reflective conver-
sation and structured dialogue among employees. Experts should be
encouragedto give talks ontheirareas of expertise and describe their experiences.
Thesesessions canbeaudio or videorecorded for distribution and training, enabling
employees to apply what they learn to critical processes.

Identification and transfer of internal best practices and lessons
learned across the entire organisation form a key component of knowledge
creation. This process helps spread the experiences of teams around the organisation.
The process also involves helping the recipients adapt and apply those practices to
new situations to create new knowledge. Failed efforts and decisions provide
equally useful insights into what did not work to avoid repeating past mistakes,
duplicating the efforts and starting each project fromscratch.

Supporting collaborative work between teams to enable application of
distributed skills that exist in an organisation is an essential part of designing
organisational memory. Collaborativerelationships enable tacitknowledge tobe
shared among people with a shared goal, allowing greater use of the valuable
technical expertise.

The development of commuenities of practice, where tips are exchanged
and ideas are generated as part of a social activity, provides another way of
exchangingtacitknowledge. When people work together in tightly knit groups,
knowledge is created and held collectively.

Thekey to enhancing organisational memory is to capture ongoing experiences
using techniques such as learning histories and post-project reviews.

Designing Access and Retrieval Systems

Management and utilisation ofknowledge within an organisation creates the
need to capture and store the collective knowledge and learning gained in a form
inwhichitcanbe searched, retrieved and shared with other people. The massive
growth in the capability of electronic systems has made it possible to capture and
store large volumes of digital information ina formthatcanbe accessed quickly and
easily, regardless of timeand place. Itisimportantto haveastandardised company-
widearchitectureto enable this effort. A knowledge base consists of several sub-
components. These include repositories that hold explicit knowledge and the
associated rules to capture, refine and distribute content; collaboration plat-
Jformsthatsupportdistributed work and incorporate pointers, skills databases and
informal discussion forums; and networks that support communication and
conversation such as leased lines, shared spaces, industry forums and trade nets.

Since knowledge captured in an explicit format can lose its context, insight
and experience, the content of a repository should be enriched with an element
oftacitknowledge:
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Table 1: Knowledge processes and the associated technologies

Process Type of Technology
Knowledge
Find knowledge Tacit and explicit Search engines and browsers that

scan both formal and informal
sources of knowledge, skill

databases.
Acquire new Tacit and explicit Collaborative decision-making
knowledge tools, rational capture tools,

distributed tools such as Lotus
Notes databases and intranets.

Package and assemble | Explicit Information-refinery tools,
knowledge intelligent agents, push technology.
Reuse and apply Explicit Customer support, best practice and
knowledge project record databases, decision

support systems.
Transfer of real-time Tacit and explicit Video conferencing and groupware

contextual knowledge to record and detail group
deliberations.

Create socio-technical | Tacit and explicit Discussion databases, electronic

networks forums and project work teams.

e Contextual information—how the information is used, what factors should
be considered when using itand where is itapplicable ornotapplicable.

*  Pointerstooriginators—contactdetails oforiginatorsand linkstorelated experts.

»  Discussion forums —places where dialogue can continue.

* Addition of multimedia material — video recordings of training courses
and presentations.

By systematically capturing its intellectual assets — internal company
structures and processes, customer relations and the expert profiles of people
— in the corporate knowledge base, the company can make the knowledge
available toallemployees simultaneously. The mostdifficultchallenge however
isto keep the knowledge base up to date with current activities, since without
appropriate culture and incentives, people will not be stimulated to contribute
to the knowledge base and use this knowledge.

The processes to capture an organisation’s individual and group knowledge
and the technologies that can be deployed to enable these processes are listed in
Table 1 below.

Facilitating Access to External Knowledge

Many breakthroughs in scientific discovery have been serendipitous, influ-
enced by the freedom of intellectual pursuit and ready access to people and
knowledgebases witha variety ofbackgrounds. Stimulation provided by external
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sources such as joint venture partners, consultants, academic institutions and
external knowledge databases is invaluable in bringing new knowledge into the
organisation. Thus external access and distribution has become a priority for
knowledge workers. Access to environment scanning and market intelligent
systems to gather knowledge enables employees to gain new insights intoawhole
range of external factors such as technological, political, economic and regulatory
developments. While extranets allow companies to collaboratively tap into
knowledge-based resources of partners and those of ally firms, the Internet makes
it possible to invisibly tap into external electronic information on competitive
intelligence. The global reach of the Internet also enables it to connect users
anywhere, anytime, as long as they have access to the Web. New knowledge can
be created through these interactions, in order to continue the growth of the
organisation and its knowledge base.

BUSINESS VALUE OF CORPORATE MEMORY

Knowledge and the intellectual capital it creates are difficult to measure
accurately and hard to value. The mainreasonis because itis hard to measure such
anintangible concept. However, research has shown that companies can generate
tremendous value for its employees, customers and shareholders by harnessing the
collectiveknowledge. Aneffective corporate memory will:

*  Helpanorganisationto ‘know whatthey know.’

*  Eliminateduplicateandredundantbusiness practices—notreinventingthe wheel.

»  Facilitate better capturing and sharing of best practices.

*  Leverageknowledge andintellectual capital to improve service delivery.

*  Improvetime-to-markettime scales.

*  Helpemployeesavoidrepeating mistakes when working on similar projects.

*  Helpidentify “knowledge communities” that don’tappear on the corporate
organisation charts.

*  Achievereductioninemployee training time.

*  Reducethe costofcreating and distributing corporate data.

*  Decreasethecycletime fordistributing information throughout the organisation.

*  Providegreaterinteraction and improved information flow between custom-
ersand suppliers.

For aknowledge coordination programme to succeed, the company must
clarify the end resultin terms of the business value to be achieved. The extent of
the benefits to be derived will depend on how the company strikes the right balance
between people, processes, contentand technology.
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SUMMARY AND CONCLUSIONS

The focus of the case study described in this chapter was to explore the means
of capturing, storing and providing access to the knowledge assets of TL. The study
identifies anumber of problems that have not been addressed by the company in
its currentknowledge management efforts. The authors have drawn on the existing
literature to guide the fieldwork carried outand to provide ways of synthesising the
results. The value of this synthesis stems from facilitating the analysis ofhow the
company collects and leverages its experience, and the limitations imposed by the
current system. The main contribution of this study is the development of a
framework for designing organisationalmemory, essentially focusingonleveraging
the pockets of expertise that exist within the company and formalising the
knowledge-creating process.

The focus ofthe framework is on supporting the connectivity of knowledge
workers through social and technological networks, providing them the opportunity
to collaborate in order to develop greater insight. The authors stress the importance
of softand qualitative elements of knowledge transfer, recognising the importance
oftacitknowledge and viewing the organisationas alivingand evolving organism.
The framework provides a core set of factors which will apply to most businesses
thatemploy knowledge workers. However, since every company is unique, with
their own culture, processes and problems, practitioners must develop aknowl-
edgetransfer strategy in the context of their own organisation.

Thenextstep in the development of this framework would be to empirically
assess itsapplicability in TIand also in other organisational settings.

Every company can benefit from managing knowledge better. Knowledge
management is about understanding human and other intellectual assets, and its
critical role lies inits ability to support thinking and collaboration. Organisational
memory allows companies to learn from past decisions, both good and bad, and
to apply the lessons learned to complex choices and future decisions. When the
design ofthe system supports the productive relationships between colleagues,
instead ofbetween people and information, the company is likely to tap new and
previously unknown talents and competencies.
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APPENDIX

A summary of responses obtained froma questionnaire

153

Question Response Percentage of
respondents
PartI: On Sharing Information and Transfer of Knowledge
1. How frequently do you share critical | Weekly 70%
information between the technical groups | Monthly 10%
within the company? Rarely 20%
2. What mechanisms do you use to share | E-mail 100%
information? One-to one discussions 100%
Meetings 100%
3. What methods do you currently use to | Individual project files 100%
record project experiences such as success | Customer database 60%
stories, problems encountered and solutions | Quality workbench database 60%
found? Shared network drives 60%
Central project office files 40%
4. What methods do you use to capture and | Visit (to customer) reports 100%
store the informal knowledge that is generated | Meeting log books 100%
during discussions, brainstorming sessions and | Personal log books 100%
other meetings? Formal minutes of meetings 100%
Customer files 70%
Project files 50%
Patent query requests lodged with 20%
Patents department
5. How much of your work is spent on | Less than a quarter of the time 60%
activities that provide low value to customers? More than a quarter of the time 40%
Part II: On Managing Knowledge in the Company
6. Do you have any KM processes or tools | Yes 70%
within the company at present? No 20%
Don’t know 10%
7. What types of knowledge are critical to your | Knowledge about customers 90%
company’s competitiveness? Knowledge about competitors 80%
Best practices/processes 80%
Emerging technologies 50%
Knowledge about suppliers 50%
Regulations and legislation 50%
8. Are there any technology tools you would | Knowledge repository 80%
like implemented, in order to enhance your | Directory of in-house experts 80%
company’s knowledge base? Decision support tools 60%
Groupware 50%
9. What benefits do you believe your company | Efficiency 90%
could gain from more active management of its | Flexibility 90%
knowledge? Increased responsiveness 90%
Improved decision making 70%
Improved quality 70%
10. Do you have a reward scheme for sharing | Yes 70%
knowledge? No 30%
If yes, please describe. Group sales commissions 50%
Group performance bonuses 100%
Bursary scheme for patent query
requests lodged 10%
Recognition 50%
Negative rewards (informal penalty
reflected in pay awards) 10%
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Chapter X

Opportunitiesfor Data
Miningand Customer
Knowledge M anagement for
ShoppingCenters

Charles Dennis, David Marsland and Tony Cockett
BrunelUniversity, UK

ABSTRACT

Shopping centersareanimportant part of the UK economy and have beenthe
subject of considerable research. Relying on complex interdependencies
between shoppers, retailers and owners, shopping centers are ideal for
knowl edge management study. Neverthel ess, although retailershave beenin
the forefront of data mining, little has been written on customer knowledge
management for shopping centers. In this chapter, the authors aim to
demonstrate the possibilitiesand draw attention to the possibleimplications
of improving customer satisfaction. Aspects of customer knowledge
management for shopping centers are considered using analogies drawn
from an exploratory questionnaire survey. The objectives of a customer
knowl edge management system could includeincreasing rental incomesand
bringing new life back into shopping centers and towns.

Copyright © 2003, Idea Group Publishing.
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INTRODUCTION

Shopping centersare aninteresting topic for knowledge management —
relying on interdependency between owner, retailers and shoppers. Why are
shopping centersimportant?Firstly, planned shopping centerscompri seasubstan-
tia part of theUK economy, employingover three-quartersof amillion peopleand
playing a‘key rolein theinvestments of pension funds' (Davieset al., 1993;
OXIRM, 1999). Shopping centersarethereforeimportant not just to customers,
but al so empl oyeesand indeed to many othersbecause of theinvestmentsof
their pensions. Secondly, retail and shopping centersform the heart of UK
towns and create afocus for the community. Shopperstend to follow the
provisionof attractiveshoppingareas. |mproving shopper satisfactioncanlead
tochangesinpopul ation, expenditure, residencepatternsand bringnew lifeto
run-down areas (Dennis et al., forthcoming 2002b). The findings of the
research could beapplicabletotraditional high streetsandtownsasthey are
to purpose-built shopping malls—if thereisin place someform of central
administration such as Town Center Managers. Thischapter considersthe
possibilitiesfor shopping centersto maketheir offer moreattractiveusing
techniquesof datamining and customer knowledge management.

DATAMININGAND CUSTOMERKNOWLEDGE

MANAGEMENT INTHERETAIL CONTEXT

Datamininghasbeendefinedas:

“Theprocessof explorationand analysis, by automatic or semi-auto-
matic means, of largequantitiesof datain order to discover meaningful
patternsandrules.”

(Berry andLinoff, 1997)

Berry andLinoff (2000) list six datamining activities: (1) classification; (2)
estimation; (3) prediction; (4) affinity grouping or associationrules; (5) clustering;
and (6) descriptionand visualization. Retail studieshaveincluded many other
techniques(e.g., sequence-based analysis; fuzzy | ogic; neural networks; fractal -
based algorithms(Rao, 2000; Renssel aer Polytechniclnstitute, 1999). Neverthe-
less, Berry and Linoff’ ssix categoriesserveour purposeshere.

Datamining hasmany uses, but theaspect of most concernhereiswhat is
usually known as‘ Customer Relationship Management’ (CRM). Good CRM
means: (1) presenting asingleimageof theorgani sation; (2) understandingwho
customersareandtheir likesand dislikes; (3) anticipating customer needsand
addressingthem proactively; and(4) recognizingwhencustomersaredissatisfied
andtaking correctiveaction (Berry and Linoff, 2000).
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Some UK retailersrecognizethe potential of datamining in discovering
customer knowledge. For example, Halfordsand Sainsbury’ susesBrannViper
software, Tesco and John LewisDunn Humby (Computer Weekly, 16 January
and 29 May 1997). Most, though, jealously guard their customer knowledge
capital. Theauthorsarguethat di sseminationof thisknowl edgetoashopping center
owner couldresultinmeeting shopper requirementsbetter.

Sincethemid-1980s, therehasbeenanincreasingrecognitionthat “ know!-
edgeisafundamental factor behind anenterprise’ ssuccess’ (Wiij, 1994) —a
statement that appliesintheretail industry asinothers. Thischapter will consider
shopping center customer knowledge management from Wiij’ s (1998) third,
broadest focus. “ all knowledgeactivitiesaffecting success... usngknowledge
assetstorealizetheir value.” Thespecificconcerniswith customer knowledge
management — the management and expl oitation of customer knowledge.
Therearetwo aspectsof thisknowledge: (1) knowledgeabout customers; and
(2) knowledge possessed by customers(Rowley, 2001). Theempirical study
reported hereconcernsthefirst aspect, but wewill concludewitharecommen-
dationfor further research onthesecond.

Richardsetal. (1998) argued that the marketing successof anenterpriseis
founded on*acontinuousdialoguewithusers, leadingtoareal understanding ...
the more mundane the category [shopping centers?], the more dependent on
knowledge.” Intheearly 1980s, datawarehous ngtransformed operational data
intoknowledgefor decision-making. Asretail I T systemscompany NCR putit:
“Forretailersthekey ... istoestablishdatawarehousestoimproveand manage
customer relationships’ (Teresko, 1999).

Datamining canuseprogramming methodstoidentify patternsamongdata
objects— for examplebetween productsinashopping basket. Thewell-known
early exampleisthe* diapers-beer’ link on Friday eveningsspotted by Wal-Mart
intheU.S. By placingthetwos deby side, morefatherstook homeextrabeer when
they wenttobuy thediapersafter work. Woolworths(UK) haveinstalledasystem
costingUK £2million, claimedtohaveboosted salesinwomen’ stoiletriesal oneby
more than UKES million per year (Bird, 1996). The authors contend that
incorporating dataminingand customer databaseaspectswithinaframework of
knowledgemanagement canhel pincreaseknowledgeval ue.

Themainfocusof thischapter concernstheopportunitiesfor dataminingand
customer knowledgemanagement for shopping centers. Dataminingnormally
referstolargequantitiesof data, soour survey of 287 respondentsmust benear the
smaller endof thescope. Neverthel ess, thedataset hasbeenuseful inillustratingthe
utility of aspectsof dataminingand customer knowledgemanagement that may be
suitableforlarger-scaleuse. Further, theexercisehasdemonstratedthat aful | data
warehouseisnot essential . Rather, effectivedataminingtechni quescanbeapplied
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toasmaller sampledrawnfromalargedatabase. Another aspect for discussion (not
themainfocusof thischapter, though) concernsthe possibilitiesof extending
customer knowledgemanagement tothesharing of information betweenshopping
center managersand potentially competingretail ers. Thecasefor suchsharingisnot
clear-cut. Howard (1995) pointed out that shopping center landlord/tenant rel a-
tionshipsarecharacterized by bargainingandoutright conflict. M ost UK shopping
centersarenot customer-orientated (accordingtoHoward). Thisstatement may be
arguable, but weconcur totheextent that more customer knowledgecouldhelp
shopping centersto maketheir offersmoreattractive. Howardisonsafer ground
in pointing out that more marketing success could beachieved by autilizinga
partnershipapproachfor collecting, sharingandus nginformation. Howard (1997)
citedastoremanager at thesuccessful L akesi de(UK) center asclaimingthat CSC
(theowner of Lakeside) isdifferent and hasamoreopenrel ationship between
retail ersand center management. Theinformation-sharing approach (Howard
implied) hascontributed substantially to CSC’ ssuccess.

Someretailers, notably the UK market |eaders Tesco (supermarkets) and
Boots (drugstores), have exploited customer knowledge by means of loyalty
schemes. Such schemeshavebeen successful for retail ersbut areunlikely to pay
forthemselvesby increasedloyalty (Field, 1997). Rather, thebenefitsarisefrom
their functionof facilitatingtheflow of informationandrewardsbetweensuppliers
and consumers (Worthington, 1999), i.e., as part of a customer knowledge
management system. SomeUK townsand shopping centershaveexperimented
withloyalty schemes, but asfar astheauthorsareaware, thepotential knowledge
benefitshavenot beenfully explored. IntheCobham (small townin Surrey, UK)
andL akeside(regional out-of-town shopping center in Essex, UK) schemes, data
from customer receipts had to be entered by hand. For the town or center
management, themethod provided accessto customer transactioninformation,
without needingtheexplicitagreement of individual retail erstodatasharing. There
is, of course, aprivacy issueconcerningtheuseof customer datainthisway. The
shopping centersmay well havetakentheview that thetransactiondatabel onged
totheindividual shoppers—whogavewrittenconsent for thedatausewhenthey
requestedtheloyalty card. Certainlargeretailer tenant(s), though, areunderstood
tohaveconsideredthat they ownedthedataconcerningtheir shoppers' transac-
tions, andtohaveobjectedtotheuseof that databy theshopping centerlandlord’ s
loyalty scheme. Some schemes including Lakeside and Cobham have been
dropped under the burden of paperwork or lack of support from retailers
(Hallsworth, 2000). L akes dereplacedtheloydty cardwithan’ affinity’ creditcard
—theadministrativel oad wastransferredto banks, but customer datawerel ost
to Lakeside. Nevertheless, the authors contend that loyalty schemes can be
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successful. The essential aspect isto design them from the start for customer
knowledgemanagement.

Intheinterestsof providingapreliminary illustration, thischapter reports
exploratory mall interview surveysat UK shoppingcenters. Inafull-scaleapplica
tion, datamining for customer knowledge management would beappliedtoa
customer database, but such adataset wasnot availabletotheresearchers. Asan
aternative, dataminingtechniquessuchascluster andysisandpredictivemodeling
havebeen appliedtothefindingsof aquestionnairesurvey. Thestandard SPSS
programhasbeenusedfor theanalysis, beinglessexpensiveand moreapplicable
tothisscaleof project thanwoul dbeacustomdatawarehouse. Theauthorshave
exploredthedifferencesinbehaviour between shoppersand drawn attentionto
differences between exemplar segments asto which attributes are critical in
shopping center choice.

EXPLORATORY STUDY

Theresultsarefrom asurvey of 287 respondentsat six shopping centers
varyinginsizefromsmall in-townsub-regional tolargeregional out-of-town. A
‘regiona’ center isdefined ashavingagrossretail areaof greater than 50,000 n?
anda’ sub-regiona’ one20,000-50,000 m? (based on Guy, 19944, b; Marjenen,
1993; Reynolds, 1993). Theobjectivewasto determinewhich specificattributes
of shopping centersweremost associ ated with spending for varioussubgroupsof
shoppers. If it can bedemonstrated that customer knowledge management can
enhancetheattractivenessof shopping centersandleadtoincreased storesales,
therewill beanincentivefor retailersto’ buyin’ totheideaof sharingcustomer data.

Thestudy eval uated shoppers comparativeratingsof two shopping centers,
oneof thembeingthecenter wheretheinterview took place. Theal ternativecenter
wastheonewherethey shopped most (or next most after theinterview center) for
non-food shopping. Thequestionnaireinstrument wasbased onthe' attributesof
image’ elementsemployed by M cGoldrick and Thompson (1992a; b), together
with additional constructsderived from analysesof preliminary unstructured
interviews. Respondentsstatedtheir perceptionsof the' importance’ of eachof 38
attributes, includingthoseidentified by Guy (1994a; b) asfiguringinconsumers
choi cesof shoppingdestination, for example, ‘ quality of stores,” * cleanliness and
‘availability of restrooms;” followingasimilar proceduretothat used by Hackett
andFoxall (1994). Eachattributewasalso‘ rated’ for boththecenter studiedand
thealternativecenter. Respondentsestimated perceivedtravel distanceandtimeto
both centers, and supplied detail ssuchasage, | ocation of resi denceand occupation
of themainearnerinthehousehol d. Examination of thecharacteristicsof thesample
indicated the distribution of socio-economic groups, age and sex reasonably
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representativeof that anticipatedat UK shopping centers. Thenumber classifiedin
thehigher socio-economicgroupsof managerial, administrative, professional,
supervisory or clerica (ABC1 on the UK JICTAR scale) was 59%. This
compared, for example, withafigureof 63%for theL akeside(UK) out-of-town
regiona center (owner’ sproprietary survey of 2,000 respondentsover twoyears)
and55%for theTreaty Centre, in-town, sub-regiona (Hound ow, UK —fromthe
center* Educationpack’ citing street surveys'). Theproportionintheyounger age
groups16to44yearswas65%inour samplecomparedwith 73%at L akesideand
67% attheTreaty Centre. Our samplewas69% femal escompared with 60% at
Lakesideand 59% at the Treaty Centre.

Further questionsconcernedtypica percelved monthly spendingat each of the
two centers. AsMcGoldrick and Thompson (1992b) pointed out, much of the
variation in shoppers’ expenditure relatesto factors such asincome or socio-
economicgroups, rather thantravel distanceor attributesof theshopping center.
Followingthisapproach, themaindependent variablewasthe* individual relative
spend.” A valueof 100indicated al expenditureat thecenter studiedandnoneat
thedternativecenter. A valueof 50indicated half of theexpenditureat each center.
Thesameapproachwasusedtosca eperceivedtravel distanceandtimeproducing
thevariables‘individual relativetravel distance’ and*time.’

Theview of ‘ attractiveness' taken by theauthorsisthat any product (suchas
ashopping center) “ can beseen asabundl eof expected costsandrewards’ which
East (1997, page131) foundwas’ upheld by research.” East drew support from
Westbrook’ s(1980) findingthat anoveral | measureof retail satisfactioncorrel ated
well with asimpleaddition of the satisfactions. Intheauthors’ procedure, the
measuresof satisfactionanddissati sfactionhavebeentakenfromtherespondents
ratingsof theshopping center comparedtotheir mainalternativecenter (onfive-
point semantic differential-typescales). Thesesatisfactionsfor theindividual
attributes were weighted, firstly by the ‘importance’ of the attribute to the
respondent (al soonafive-point scale) and secondly by thedegreeof association
withthestatedrel ativespending. Oncewel ghted, sati sfactionswereadded, giving
anoverall ‘ attractiveness measured value. Thenext stagewasto combinethe
attractivenessmeasurementswiththerel ativetravel timeor distancevariables, to
derive(statistically significant) modelsof individuals' relativespending. More
detailed derivationsof theattributesand model shave beenreported el sewhere
(Dennisetal ., 1999; 2000a).

Attributeeval uationshavebeenconsideredasinterval rather thanordinal data
(following the approach of Oppewal and Timmermans, 1999). Ordinary | east
squaresregression analysishasbeen used to investigate associ ations between
shopping center attributesand shoppers spending at thecenter studied compared
toacompeting center. For example, ‘ cleanliness wastheattributemost associated
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withthespending of femaleshoppers, R?=0.075. Individual regressionswere
performedfor eachvariable; multipleregress onwaslessappropriateonaccount
of multicollinearity (Dennisetd ., 1999). Attributeratingshavebeen summedand
combinedwithtravel distancetoa low comparisonsbetweenthesubgroupsof the
fit of eachmodel. R?valueswerebetween 0.09 and 0.40—i.e. ‘modest.’

Intheanaysisof theresults, wehavefirstly used conventional demographics
togroup shoppers, licitingthemost significant shopping center attributessepa-
rately, for example, for females and males. A further stage concerned the
identification of attributesfor variousmotivation clusters. Retail datamining
schemeshavea medtoidentify subgroupsthat sharesimilar shoppingmotivations.
Researchers (Boedeker, 1995; Boedeker and Marjenen, 1993; Jarrett, 1996)
haveidentified shopping center motivationclusters. Targeted marketing mixes
satisfy thesemoreappropriately, increasing satisfaction, salesand profits. These
researchersidentified two subgroups(among others) that could bedescribed as
‘shopping’ and’ service’ motivations. Itishypothes zed that membersof thesetwo
groupscanbeidentified asindividual sfor marketing communi cationspurposes.
Thoseprimarily motivated to shop by attributessuchasquality of thestoresand
selection of merchandise can be contrasted with those moreinterested in
serviceand experienceaspectssuch astheavailability of goodrest roomsand
cleanliness. Accordingly, our study hasalsoincluded acluster analysisap-
proachaimedatidentifyingtheattributescritical for shoppersmotivated by the
importanceof ‘ shops' vs. ‘ service.’

RESULTS

Tablelliststhe'topsix’ attributesassociated withindividual relative
spending for thesubgroups. Thistableisdesignedtoberead horizontally with
comparativegroups(e.g., femalesvs. males) side by side. The R? columns
indicatethecoefficientsof determination of thespecificattributesfromlinear
regression with relative spending. Thus, these R?valuesare used hereasa
parameter toindicatethestrength of theassociation betweentheattributesfor
the particular groupsand shopper spending. Below the‘femalesvs. males’
comparisonfollowsacomparison of higher vs. lower socio-economicgroups.
‘ABCL referstothe(UK, JCTAR) classificationsof managerial, administra-
tive, professional, supervisory andclerical. * C2DE’ categoriesincludemanual
workers, senior citizensand unwaged. Comparisonsof higher vs.lowerincome
andagethentravel by autovs. publictransport follow. Thefinal comparisonis
of theshopper clustersthat wehavetermed* serviceimportance’ vs. ‘ shops
importance’ motivation.
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Table 1. The‘topsx' significant attributesfor each segment, ranked in order of
the coefficient of determination, R?, associated with individual relative spending

RZ
FEMALES (199 respondents: MALES (88 respondents:
UK £68 per month) UK £58 per month)
Cleanliness * 0.075 General layout
Nice place to spend time 0.063 Nice place to spend time
Availability good rest rooms 0.056 Lighting *
Friendly atmosphere 0.053 Sheltered access *
Selection of merchandise 0.051 Helpfulness of staff
Eating and drinking 0.048 No undesirable characters *
ABC1 (168: UKE73) C2DE (113: UKE£53)
Nice place to spend time 0.156 Nice place to spend time
Lighting * 0.118 Cleanliness
Accessby road * 0.113 Good for children
Friendly atmosphere 0.101 Quiality of stores
General layout 0.101 General layout
Cleanliness 0.092 Availability good rest rooms
INCOME UK£20000 + INCOME UP TO UK£20000
(101: UK£89) (81: UKE59)
Nice placeto spend time 0.077 Lively or exciting *
General layout 0.069 General layout
Cleanliness 0.062 Covered shopping *
Availability good rest rooms 0.046 Cleanliness
Selection of merchandise 0.045 Selection of merchandise
Quality of the stores 0.043 Nice place to spend time
AGE UPTO 44 YEARS AGE 45 YEARS +
(186: UK £65) (100: UK £65)
General layout 0.070 Nice place to spend time
Availability good rest rooms 0.069 Cleanliness
Selection of merchandise 0.039 General layout
Nice place to spend time 0.038 Availability good rest rooms
Lighting 0.035 Friendly atmosphere
Value for money 0.034 Eating and drinking
TRAVEL BY AUTO PUBLIC TRANSPORT
(149: UK£81) (57: UKE60)
Nice placeto spend time 0.079 Selection of merchandise
Covered shopping 0.072 Quiality of the stores
General layout 0.069 Shopper s nice people *
Selection of merchandise 0.044 Availability of seats *
Choice of major stores 0.039 Big shopping center *
Eating and drinking 0.038 Valuefor money *

SERVICE IMPORTANCE
(74: UK£82)

SHOPS IMPORTANCE
(213: UK£59)

All listed attributes were significantly associated with individual relative spending at p = 0.05.

The number of respondents and the average monthly spending for each subgroup is indicated in parentheses.
* Segments significantly different at p = 0.05 with respect to the association with spending of these attributes
(combination of Monte Carlo and t-test, Dennis et a., 1999b).
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Conventional Demographics

Females vs. males: The attributes significant for females were clearly
differenttothosefor males,with* cleanliness topforfemaes, significantly different
withrespect totheassoci ationwith spending comparedtomal es. Only oneof the
‘topsix’ attributesfor females(‘ niceplacetospendtime’ ) wassignificantfor males.
Conversdly, threeout of the‘topsix’ attributesweres gnificantly moreassociated
withspending for malesthanfor females(‘lighting’, ‘ sheltered access’ and‘ no
undesirable characters'). Spacelimitations preclude afull discussion, but for
femal es, two separatefactorshavebeendlicited (maximumlikelihood extraction
andvarimax rotation— Kinnear and Gray, 1997). Wehavenamedthesefactors
shopping(including, for example* sel ection of merchandise’) andexperience
(exemplifiedby* friendly atmosphere’ ). Ontheother hand, for ma estheconcerns
werewiththecenter (‘lighting’ and* shelteredaccess —thefactor analysisdidnot
produceseparatefactorsfor males). Theinterviewersreported that many males
wereinthecenter mainly toaccompany females. Our interpretation of theseresults
is that females, who were enjoying the trip, were naturally concerned with
‘shopping’ and’ experience.” Conversely, maleswhoweresimply ‘there’ were
moreevaluativeof the‘ center.’

Upper vs.lower socio-economicgroups: For managerial, administrative,
professional, supervisory andclerical (ABC1s), ‘ lighting’ and* accessby road’
were significantly more associated. For manual workers, senior citizens and
unwaged (groups C2DE), ‘ good for children’ and ‘ quality of thestores’ were
amongthemost significant. Thedifferencesareto someextent understandablein
light of our observationthat upmarket shoppersaremorelikely totravel by auto,
whereasthosefrom thelower socio-economic groupsaremorelikely to bring
childrenonshoppingtrips.

Higher vs. lower incomegroups: ‘Lively or exciting’ and ‘ Covered
shopping’ weresignificantly moreassociated for thel ower incomerespon-
dents. Theauthorsspecul atethat lower income (andlower socio-economic
group) shoppersmighttendtolivenearby, patronizing asalternativessmall,
unexcitinglocal centers. Therefore, they might tendto appreci atethebenefits
of lively covered shopping centersmorethan do themoreupmarket customers
who may takethesebenefitsfor granted.

Older vs.younger shoppers: ‘ Eatinganddrinking’ wasinthe‘topsix’ for
theol der shopperswhoweexpect might shop at as ower pacethanyounger ones
andtakemorerefreshment breaks.

Shopper stravelingbyautovs. publictransport: ‘ General layout,” * choice
of mgjor stores' and ‘eating and drinking’ werein the ‘top six’ for shoppers
travellingby auto, but not significant for publictransport. Four of the* topsix’ were
significantly more associated for ‘ public transport’: * Shoppers nice people;’
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‘avallability of seats,” * bigshopping center’ and* valuefor money.’” Theauthors
consider that most of these attribute differences are related to differencesin
spending power. For exampl e, shopperstravellingby publictransportaremore
likely toappreciate(free) seats, comparedtothemoreaffluent autotravelerswho
choosetorelax inarestaurant, bar or café.

Cluster Analysis. Shoppers Motivated by the ‘Importance
of ‘Shops’ vs. ‘Service

Andlternativetotheconventiona demographi csapproachwasthesearchfor
clustersof buyerswho shared needsor wantsfor particular benefits. A cluster
analysis(SPSS' K-means,” minimizingthesguared distancesof eachvauefromits
cluster center, (Kinnear and Gray, 1997) based on ‘importance’ scores has
identifieddistinct subgroupsof shoppersclassifiedby ‘ importancemotivation.” The
mainattributesthat distingui shedtheclusters(withtheaverage’ importance’ scores
onthelto5scae wherelwas‘ norelevance’ and5was' extremelyimportant’)
are listed in Table 2. These segments were described as * shops importance
motivation’ (abbreviated to ‘shops'), Table 2 (a), and ‘ service importance
motivation’ (‘ service'), Table2(b). Thetwo' importancemotivation’ clusterswere
strikingly differentinattributessignificantly related torel ativespending (thefina
section of Table1). Ashypothesized, ‘ quality of the stores and ‘ sel ection of
merchandise’ werebothinthetopsix’ forthe*shops’ group, with*quality of
thestores’ being significantly moreassociated with spending for the‘ shops’

Table 2(a): Shops importance motivation cluster

Final cluster center ‘I mportance’ scc

Variety of the stores 349
Quality of the stores * 341
Covered shopping 3.30
Access by public transport ** 3.14

Table 2(b): Service importance motivation cluster

Final cluster center ‘Importance’ sc

Parking facilities ** 447
Accessby auto ** 4.29
Cleanliness ** 4.22
Availability of good rest rooms ** 4,01
Valuefor money ** 3.99
Helpfulness of the staff ** 3.96

Differences between clusters‘Importance’ scoressignificantat: * p=0.05 ** p=0.001. ‘Importance’
scores are on the 1 to 5 scale, where 1is‘no relevance’ and 5 is ‘extremely important.” Only attributes
abovethescalemid-point (3.00) arelisted, and each attributeislisted onceonly, inthecluster where most
dominant.
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groupthanfor ‘service.” For the* service’ shoppers, ‘availability of good rest
rooms' and‘ cleanliness’ wereamong themaost significant. Not so expected,
‘other shoppersnicepeople’ and’ lively or exciting’ weresignificantly more
associated with spendingfor ‘ shops' than* service’ shoppers. Onepossible
interpretation might bethat consumersmotivated by * shops' areeval uating not
just the tangible merchandise but al so the shopping experience. Our term
‘shops’ encompassesnot just thephysical environment of theshopsbut a sothe
wider systemic shopping environment.

Compared to ‘shops, the ‘service' shopperswere slightly higher socio-
economicgroup (63% ABC1svs. 59%),income(60% UK £20000 per year +Vs.
53%) and age(42%45 + vs. 33%) thanthe* shops' group. They predominantly
traveled by car (90%vs. 52% — seeFigure 1).

MODELSOFRELATIVESPENDING

Theregressionmodelsfor thevariousgroupsarereportedinTable3. These
areintroducedinthesameorder asinthereportingof thecritical attributesfor these
groupsinthe‘Results' section aboveandinTable 1. Themodelsdescribethe
relationshipsobserved betweenrel ativespendingfor thegroupsvs. theattractive-
nessof thecentersandthedistanceshopperstravel. Thefirst columnisthegroup
for which the model applies (the numbers of respondentsin each group were
indicated in Table 1). The second column isthe constant from the regression

Figure 1: Characteristics of the ‘service’ and ‘ shops' clusters

‘SERVICE' vs. ‘'SHOPS’
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Table 3: Models for shopper segments

Constant  Attractiveness Distance R? Signifi-
Coefficient Coefficient cance p

Females 28.3 0.63 -0.24 0.19 <0.0001
Males 21.1 0.49 0 0.09 <0.01
ABC1 19.0 0.72 -0.19 0.20 <0.01
C2DE 344 0.50 -0.24 0.13 <0.01
Income 28.6 0.62 -0.24 0.17 <0.01
UK £20000+
Income up to 27.0 0.58 -0.19 0.18 <0.05
UK £19000
Ageup to 44 29.3 0.58 -0.23 0.16 <0.0001
Age45 + 18.0 0.61 0 0.14 0.0001
Auto 32.8 0.53 -0.20 0.15 <0.01
Public 31.8 0.58 -0.22 0.19 <0.05
transport
‘Shops 194 0.70 -0.21 0.17 0.0001
motivation’
‘Service 39.6 0.54 -0.28 0.22 <0.01
motivation’
All 26.0 0.62 -0.20 0.16 0.0001
respondents

equation, representing the amount of relative spend not associated with the
variationsin attractivenessand distance. Thethird and fourth columnsarethe
regress oncoefficientsfor attractivenessanddistancerespectively. Thefifthcolumn
isthecoefficient of determination, R? of theregressionequation, andthesixththe
degreeof sgnificance(p-value). Thesetwo col umnsindicatemodest correl ations.
All of themode swouldbenormally bedescribedas’ sgnificant.” All exceptmodel
numbers6 (lower income) and 10 (travel by publictransport) would actually be
consdered highly significant.” Thefina columnissimply theidentificationnumber
allocatedtoeachmodel tofacilitatediscussion.

For example, for the‘ shops’ group:
(11) Spending=19.4+ 0.70 X Attractiveness- 0.21 X Distance

Whereasforthe‘ service' shoppers.
(12) Spending =39.6 + 0.54 X Attractiveness- 0.28 X Distance

Thesemodel smean that we can beconfident (at normal test levels) that an
increaseintheattractivenessof acenter wouldresultinanincreasein spending
at that center. For example, for the‘ shops' group(11), theincreaseinspending
foragivenimprovementinattractivenesswould begreater thanfor the* service'
group (12). By going back totheweighting that each attributecarried inthe
attractivenessmodel, itispossibleto predict by how much spendingwould be
likely toincreasefor any givenimprovement inany attribute. Themodelsalso
meanthat spendwasinversely related tothedistancethat shopperstraveledto
thecenter.
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Figure 2: Estimated sales of shopping centers vs. the Brunel Attractiveness
Index — Polynomial plot forced through the origin
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Brunel Attractiveness Index

In the ‘ Exploratory study’ section earlier, the procedure for calculating
respondents weighted sati sfactionswasoutlined. Thesatisfactionsfor all attributes
were summed to give each respondent’ stotal satisfaction scorefor the center
studied. The average of the respondents’ satisfaction scores represented a
measured attractivenessscorefor each center, the* Brunel Attractivenessindex.’
This index has been described more fully elsewhere (Dennis et a., 2002a
forthcoming, 2002b). Stated briefly, theBrune Attractivenessindexisanempiricaly
derivedmeasureof shoppers evad uationsof theattracti venessof shopping centers.

Theutility of themodel shasbeeninvestigated by examiningtherel ation-
ship betweentheempirically measured attractivenessand theestimated sal es
turnover. Figure2illustratestherel ationship between our measured attractive-
ness, the Brunel AttractivenessIndex and theestimated sal esturnover for the
six centers. Thesal esval uescal e hasbeen changed by anarithmetical factorin
order todisguisecommercially sensitivedata. Thesalesturnover valuesare
necessarily estimatesbased onthequestionnaireresponsespl usfootfal | dataof
unknown reliability supplied by the center managements. The estimates,
though, weremade beforethemodel sweredesigned— and werenot usedin
thedevel opment of theindex. Fromaninspection of Figure2, it would appear
that themodeling procedurehasbeen effectiveinmeasuring attractivenessina
manner relevant to salesturnover.

Themodel sareuseful inestimating changesin spending that could result
fromimproving aspectsof ashopping center. For thehigh spending ‘ service’
shoppers (model 12 in Table 3), a 25% improvement in the ratings for
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cleanlinessand rest roomscoul d beassociated withanincreasein spendingfor
those shoppers of 10%, equivalent to an increase in the total center sales
turnover of over 3%. One measure of the validity of the subgroupsisthe
improvementin‘fit’ of themodels.* Service' vs.‘shops hadthebest fit, with
R? increased to an average of 0.195 for the two subgroups. Apart from
‘income’ (averageR?0.175), themodel sfromtheother pairsof groupsdid not
improvethefit abovetheoverall level of 0.16. Service’ vs.‘ shops' discrimi-
nated well between highandlow customer spend, withthe' service’ segment’s
average stated monthly spend UK £82, compared with the overall average of
UKEB5.

DISCUSSIONAND CONCLUSIONS

Information from a customer database can be used to identify needs of
different groups of customers. This knowledge can help shopping centersto
improvemarketingcommuni cationsand customer satisfaction. Cluster anaysishas
identified agroup of customersthat shopping centersandretailerswill wantto
target: high-spending‘ service' shoppers. How canthey beidentified, giventhehigh
costsof adatawarehouse?Firstly, thisexperimental study hasdemonstrated that
afull data-miningsystemisnotessential . Analys's, identificationof target segments
and assessment of cost-effectivenesscanbecarried out onasmall sample, withonly
s mpleprocessing needed onacompl etedatabase. A sinthisexperiment, the SPSS
program can beused— savingthecostsof custom software. For future, larger-
scaleprojects, though, theauthorsrecommend theuse of amulti-agent system.
Suchsystemscan handl etext alongsidequantitativedataand furnishindividual
shopperswitha‘ persona agent.” Thisrepresentscustomized marketing segmen-
tation—asoftware’ personal shopper’ for every participating consumer. Sofarin
this chapter, we have considered the knowledge about customers aspect of
customer knowledgemanagement. Thepersonal agent system could addressthe
knowledgepossessed by customersaspect. It couldbearguedthat suchasystem
might notwork intheUK cultural context. For thecustomers, though, thiswould
beasmall stepfromthewell-establishedloyalty card. Thecustomer mightonly be
aware of the difference when presenting a‘ smart card’ to obtain benefits or
information. Customershaving apersonal agent coul d receivecommunications
specifically targetedtotheir needsandwants. Thereareanumber of waysthat this
couldbeachieved, but oneof thes mplest would befor customerstopresent their
cardfor readingat aninformationkioskinorder toreceivepersonalizedvouchers
andinformationsheets.

Inthe modelsof relativespending’ sectionabove, itwaspointed out that a
(probably achievable) improvement of 25%intheratingsfor‘ cleanliness and' rest
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rooms' could be associated with an increase in spending by the service
shoppersof 10%. The 10%increasefor thisgroup would add 3%tothetotal
center salesturnover. A regional shopping center wouldgaintensof millionsof
dollarssales, withretailersseeing aseven-figureincreaseingrossprofits. Inthe
medium term, rental incomes follow sal es: shopping center owners could
expect US$2millioninincreasedrents.

Customer knowledgemanagement systemscoul d bebased on datasourced
fromloyalty schemes. Worthington (1999) reviewedthetypol ogy of local loyalty
cardsintheUK. Integrated chips(e.g., Nottingham), and magneti c stripepayment
(Hereford; L akeside) or non-payment (Chester; Meadowhall) areapplicableand
cost-effectivefor citiesandregional shopping centers. Themaindistinguishing
featureof thehigher-spending‘ service’ shopper cluster wasthepreponderanceof
autoasthemeansof travel — 90%of thegroup (illustratedinFigurel). Therefore,
for smaller centers, aschemecoul d bebased on parking. For in-town centersthat
charge for parking, our solution isthe ‘parking lot member ship scheme.’
Shopperswouldbuy a‘ carnet’ of ticketsat adiscountandfill inadetailed’ lifestyl€
guestionnaire including the information needed for the database. Parking lot
schemesaredready inusein Australia(Worthingtonand Hallsworth, 1999). For
centersthat offer freeparking, thesuggestionistorecruit shoppersat akioskinthe
parkinglot, offeringincentivessuchasaprizedrawing.

Theresultspresentedinthischapter havedemonstrated what canbeachieved
usingsomeof thetypical dataminingactivitiesappliedtoas mpledataset of survey
data Intermsof Berry andLinoff’ ssix activities,wehave(1) ‘ classified’ using, for
exampl e, standard socio-economic groupings, eval uating critical attributesfor
thosesegments; have(2) ‘ estimated’ potential increasesinsalesarisingfrom
changestothesecritical attributesusing (3) ‘ predictive’ modeling. Wedid not
use(4) ‘association rules’ intheusual basket analysis context. Rather our
“affinity grouping’ was achieved using (5) ‘cluster’ analysis — the most
effectiveclassificationtechniqueof our modelingexercise. Finally, wecontend
that our analysisand modeling processhasassisted the (6) ‘ descriptionand
visualization’ of shopper behavior.

Intermsof Berry andLinoff’ sfour componentsof CRM, wehaveoutlinedan
effectiveprocedurefor measuringthe(1) ‘image’ of ashopping center. Evaluating
theimageof thedifferent customer groupshasledusto(2) agreater ‘ understanding
of whothecustomersareandtheir likesand didlikes.” Althoughthemethodol ogy
doesnot (3) ‘anticipate’ customer needs, thesurvey approachdoesat |east allow
needsandwantsto be‘identified and addressed proactively.” Similarly, using
survey datainthedatabasehasidentified anumber of instancesof (4) ‘ customer
dissatisfaction,” leading to recommendationsfor ‘ correctiveaction.” CRM is
normallyimplementedby asystemof personaized communications(e.g.,welcome
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| etter, sati sfactionquestionnaire, special offersandsoon). Thedetall sarebeyond
thescopeof thischapter, but an applicabl estrategy should befacilitated by the
install ation of as mpledataminingand customer knowledgemanagement system.
Shopping center managerscould obtainasimilar level of datato oursfrom (for
example) amembershipquestionnaire, and coulduseasmilar analysi sprocessto
that described here. Such activitieswoul d haveto comply with dataprotection
principles, butintheUK atleast, many shoppersarewillingto part with personal
andtransactioninformationinexchangefor benefits— theprinciplebehindthe
successof theTescoand Bootsloyalty cards.

Addingred salestransactioninformationwouldenrichthepossibilities(al-
thoughthisrai sesthepossi bility of conflictwithretailersover ownershipof thedata).
Shoppersmight begrouped according to spending onfashion/designer stylesrather
than bargains? A knowledge management network betweenretailersandthe
center would beafurther stage— allowingwider accessto graphs, patterns
andassociationsinthedata. Thereisaparallel insystemsthat multiplegrocery
retailersoperatewith suppliers. Itisunderstood that supermarketssuch as
Tesco allow suppliersdirect, real-timeaccessto individual storesalesand
stock dataviathelnternet. Inthismodel, aretail er and (potentially competing)
supplierssharedatainaknowledgenetwork managed by theretailer. Bearing
inmindtherel ationshipsof conflict rather than cooperation (mentionedinthe
earlier part of this chapter) that, according to Howard (1997), dominate
shopping center landl ord/tenant rel ationshi ps, cooperationinaknowledge
management network might seemunlikely. Nevertheless, Howard dididentify
oneUK shopping center owner (CSC) that wastheexception. Onthebasisof
thelimited empirical resultsreported here, littlefurther analysisof thisissueis
possible, but we contend that further researchinto retailer/shopping center
networkscould beworthwhilefor themoreenlightened centersandretail ers.

Dennisetd . (2002aforthcoming, 2000b) havearguedthat themost successful
shopping centersarethosewhere* activemarketing’ and* pro-activemanagement’
feature. Bennett and Gabriel (1999) contended that market orientationiscentra to
therapidintroductionof knowledgemanagementin UK companies, pre-supposing
andspreading customer information. Change-friendly enterprisesaremorelikely to
have extensive knowledge management systemsthan othersare. The authors
predict that arapid uptake of knowledge management islikely for the most
successful, marketing-orientated shoppingcenters. Therearesubstantia benefitsto
begainedfromthecustomer knowledgedatabase.

Finally, theauthorsaccept that therehave been many limitationsinthis
small exploratory study. A truedatamining systemwoul d beexpectedtowork
onamuchlarger dataset. The benefitspredicted fromacustomer knowledge
management system arepurely specul ativeat thisstage. Therefore, amore
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extensivepilot andresearch programisrecommended. Thiscouldtaketheform
of (1) afurther questionnaire survey with more respondents and shopping
centers, (2) apilot scheme based on exchange of customer information for
parking discount benefits(at apaid-for parkinglot), and (3) apilot ‘ personal
agent’ trial based onasmart card. Thistrial couldrunonshopper dataat asingle
shopping center gathered by, for exampl e, aparking |ot membership scheme
asoutlined above. If thispilot wereto achieveno moresuccessthan confirming
theeffectsof cleanlinessandrest roomsfoundinour exploratory survey (which
was carried out at nominal cost), the center could expect a medium-term
increaseinrental incomealoneof US$2m. Inour view, thereisaclear casefor
thecost-effectivenessof further researchinthisarea.
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ABSTRACT

The value of electronic collaboration has arisen as successful organisations
recognize that they needto convert their intellectual resources into customized

Copyright © 2003, Idea Group Publishing.



Managing Knowledge in a Collaborative Context 175

services. The shift from personal computing to interpersonal or collaborative
computing has given rise to ways of working that may bring about better and
more effective use of intellectual resources. Current efforts in managing
knowledge have concentrated on producing, sharing and storing knowledge
while business problems require the combined use of these intellectual
resources to enable organisations to provide innovative and customized
services. In this chapter the collaborative context is developed using a model
for electronic collaboration through the use of which organisations may
mobiles collaborative technologies and intellectual resources towards
achieving joint effect.

INTRODUCTION

For modern organisations, knowledge is increasingly being seen as a
strategic resource that needs to be created and harnessed effectively in order
forthe organisation to survive and achieve competitive advantage. Itis believed
that managing this strategic resource can enable an organisation to achieve
particular benefits such as minimisation of costs, innovation of products,
productdevelopment procedures, improved quality, flexibility ina dynamic
market and improved customer service. For organisations to be successful,
they must be capable of continuously acquiring, assimilating, disseminating,
sharing and using knowledge (Senge et al., 1994; Huber, 1991). Alavi and
Leidner (1999) identify an emerging line of information systems referred to as
knowledge management systems (KMSs) that target professional and mana-
gerial activities by focussing on creating, gathering, organising and disseminat-
ing an organisation’s “knowledge” as opposed to “information” or “data.”
Hibbard and Carrillo (1998) believe information technology, which supports
knowledge management, such as data mining, groupware, document manage-
ment, and search and retrieval applications, are widely available and already
existin many companies.

Efforts in organisations attempting to manage knowledge have concentrated
on codifying or explicating knowledge and propose infrastructures for storing
knowledge as well as refining, managing and distributing it (such as described in
Zack, 1999, Hansenetal., 1999). While these efforts are valuable in themselves,
practical considerations such as motivating employees to add to such databases and
usethemintheir “knowledge work’ have thwarted the success of such codification
strategies. [thas been suggested that problems which stem from traditional business
environments thathoard knowledge is an obstacle which is preventing knowledge
management efforts frombeing acomplete success (Hibbard and Carrillo, 1998).
Inaddition, Vance (1997) suggests thatthe reason information and knowledge may
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notbe easily transferred from the holder to the person needing it may be because
itisinarticulable inthe mind ofthe holder.

Despite these problems with knowledge management efforts, Quinn (1992)
suggests that most successful enterprises today can be considered “intelligent
enterprises” asthey convert intellectual resources into a chain of services ina form
most useful for certain customers by selling the skills and intellects of key
professionals. The effective performance and growth ofknowledge-intensive
organisations requires integrating and sharing knowledge that is often highly
distributed (Zack, 1999). Distributed knowledge is often personalised and resides
inthe pockets and communities within and outside of the organisation. According
to Polanyi (1966) tacitknowledge is personal, context specific and therefore hard
to formalise. Personalised knowledge is subjective, experiential and lies in mental
models containing cognitive elements such as paradigms, perspectives and beliefs
thathelp individuals perceive and define their world, and lies in mental models
containing technical elements such as skills and expertise. This knowledge is also
seen to formthe core competence or intellectual capital of the intelligent enterprise
and has to be supported if the intelligent organisation is to remain competitive
(Nunamakeretal.,2002; Quinn, 1992). Ifthisis true, then why are organisations
still grappling with their intellectual resources?

This chapter begins by elucidating the context of collaboration and the forms
of collaborative effort enhanced through the use of collaborative technologies. It
proposes amodel describing four conditions necessary for successful collabora-
tion: shared spaces and collaborative culture enable collaboration, whereas goal
congruence and resource constraints are required for collaboration to take place.
This model provides the structure of this chapter. The third section describes how
collaborative technologies have created shared spaces for more efficient and
effective collaborative work. Knowledge managementactivities constraining col-
laborative culture are then discussed, and the creation of goal congruence and
overcoming resource constraints are seen to be brought about through the creative
use ofelectronic collaboration and simulation technologies. Examples of collabo-
rative contexts in which personalised knowledge is managed are provided, and
finally, the chapter concludes with implications and guidelines for managing
knowledgein collaborative contexts.

THE COLLABORATIVE CONTEXT

Collaborationisthe degree to which people in an organization can combine
theirmental efforts so as to achieve common goals (Nunamakeretal.,2001). The
actofcollaborationis the act of shared creation and/or discovery in which two or
more individuals with complementary skills interact to create shared understanding
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that none had previously possessed or could have come to on their own
(Schrage, 1990, p.40). Schrage adds that collaborative technologies have
changed the contexts of interaction completely. Many conversations can take
place atthe same time. Ideas generated by different people on a shared screen
forall to see inspire conversations within the group. Ideas are both external and
manipulable. People can create icons to represent ideas and concepts, which
others can modify or manipulate until they become both community property
and a visual part of the conversation.

Electronic collaboration is the use of networking and collaborative technolo-
gies to support groups in the creation of shared understanding. Electronic collabo-
ration fosters new kinds of collective work made possible with advanced collabo-
rationtechnologies. The use of collaborative technologies enables conversations
withnew kinds of properties—these shift from being fixed to being externalised
andnegotiated (Schrage, 1990). Inaddition, Nunamakeretal. (2001) suggest that
therearethree levels of collaborative effort thatmay be made more effective through
theuse of collaborative technologies:

1. With collective effort, people work on their own. Group productivity is
simply the sum of individual efforts. Technologies such as shared network
directories, word processors and spreadsheets may be used effectively to
supportcollective efforts.

2. With coordinated effort, people make individual efforts, but they have
critical hand-oftpoints. Productivity depends on the level of individual effort
and on the coordination among those efforts. E-mail, team databases and
workflow automation may support coordinated efforts.

3. Withconcerted effort allmembers must make their effort in synchrony with
othermembers. The performance of any member directly affects the perfor-
mance ofthe other members. There are no individual efforts. Collaborative
reasoning tools may be used to enhance the value created by concerted
efforts. Examples of collaborative reasoning tools include electronic brain-
storming tools, group outlining tools and idea categorizers.

Electronic collaboration has made it possible to harness intellectual resources
across space and time. Ithas given the concept of work anew meaning: anytime,
anywhere, inreal space or cyberspace (Cascio, 1999). For many employers the
virtual workplace, in which employees operate remotely from each other and from
managers, is a reality now, and indications are that it will become even more
prevalentinthe future. Venkatraman and Henderson (1998) suggest “information
technology now enables knowledge and expertise to become drivers of value
creation and organisational effectiveness. ” This suggests that harnessing the
intellectual capital of an organisation to create value cannotbe achieved without the
assistance of information technologies.
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Technology alone cannot enable this value creation. Effective collaboration
hastotakeplace in order for intellectual capital to be effectively used to create value.
The conditions necessary for successful collaboration in electronic environments
are described by authors such as Qureshi et al. (2000, 2002), Byrne (1993),
Mowshowitz (1997), Nunamaker et al. (2001), Schrage (1990), Vreede and
Bruijn(1999)to be the following:

1. Theremustbeasharedspace where different perspectives may be shared and
shared understandings generated.

2. Theremustexistone ormore congruent purposes (suchastosolveaproblem,
create or discover something) or goal-oriented virtually organised activities
thathave to be managed.

3. Itmustoccurwithin constraints including limits of expertise, time, money,
competition and cultural considerations, and there mustbe aneed to share
these resources.

4.  Collaboration mustbe seen as alegitimate way of working and mustbe part
ofthe organisation’s accepted work practice.

These conditions are illustrated in Figure 1. Congruent goals and resource
constraints arerequired for collaborationto be effective. Ifthese two conditions are
absent, then electronic collaborative technologies may be of little use oreven have
anadverse effect on the organisation. If goals do converge and there are resources
that need to be overcome through collaboration, then the use of electronic
collaboration can add value—even bring about significant gains. Once the need
forcollaboration is clear, then shared spaces where different perspectives may
come together in physical face-to-face or virtual environments will enable
collaboration to take place. A collaborative culture also enables electronic
collaboration to be effective.

Figure 1: Conditions for successful collaboration (Qureshi et al., 2002)

Congruent goals Resource constraints

required for

enables

Shared Workspace Collaborative culture
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Firstthe enabling conditions for successful collaboration are discussed in
the light of what we know about current knowledge management efforts. As
described later on, shared spaces provided by collaborative technologies have
changed the contexts for collaboration significantly. The following section
explains how knowledge managementactivities are still restricting the emer-
gence of a collaborative culture in organisations and thus holding back the
development of collaborative efforts in managing knowledge. In the light of this
paradox, the creation of goal congruence and overcoming resource constraints
are also discussed.

COLLABORATIVE TECHNOLOGIESFOR
CREATING SHARED SPACES

Collaborative technologies for the creation of shared spaces include message
systems, computer conferencing systems, procedure processing systems, calendar
systems, shared filing systems, co-authoring systems, screen sharing systems,
Group Support Systems (GDSS), advanced meeting rooms, and finally team
development and managementtools. Together these technologies are often in-
cludedintheumbrellaterm “groupware” (Colemanand Khanna, 1995). Groupware
canbe defined as to represent “computer-based systems that support groups of
people engaged inacommon task (or goal) and that provide aninterface toashared
environment” (Ellisetal., 1991).

Group Support Systems (GSS) represent a subset of groupware. A GSSis
asocio-technical system consisting of software, hardware, meeting procedures,
facilitation support and a group of meeting participants engaged in intellectual
collaborative work (Eden, 1995; Jessup and Valacich, 1993). GSS are employed
to focus and structure group deliberation, while reducing cognitive costs of
communication and information access among teams working collaboratively
towards a goal (Davison and Briggs, 2000).

Thereare various commercially available GSS. The most widely used GSSis
GroupSystems, originally developed atthe University of Arizonaand commercialised
by GroupSystems.com. GroupSystems consists of different modules, each of
which supports one or more group activities such as generating, organising and
evaluatingideas (see Table 1).

Many different ideas can be generated in parallel and recorded instanta-
neously. Asthis processisnothindered by factors such as dominance ofboisterous
orators, turn yielding cues and pressure to conform, key information items that
would have otherwise been lost can be highlighted and further developed. An
example of the categorizer module in actionis depicted in Figure 2.
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Table 1: Modules in GroupSystems

Module Supports Groups...
Making lists of ideas with underlying comments. Lists can be
organised in definable categories.

Categorizer

[Establishing hierarchical order in a list of ideas with

(Group Outliner underlying comments.

[During divergent brainstorming activities by automatically

Electronic Brainstormin . . P
ectronic sto & rotating electronic cards with ideas.

Topic Commenter Commenting on a number of definable topics.

Evaluating ideas using various voting techniques, such as
Vote [Yes/No; 4; 5; and 10-pt scales; allocation; and multiple
selection.

[Evaluating ideas using a number of definable criteria with

|Alternative Analyzer . .
varying weights.

Survey Designing and executing (stand-alone) questionnaires.

Figure 2: GroupSystems categorizer module
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GSSare oftenused inmeetingroom environments, as they havebecome a very
popularmeans of running efficientand effective meetings. In particular, GSS have
been gaining much attentionamongresearchers and practitioners for their ability to
enhance decisionmaking by making the management ofknowledge more effective.
GSStechnology hasbeen deployed inmeetingrooms inthe U.S. Navy, Air Force
and Pentagon (Briggsetal., 1998). Examples of these are illustrated in Figure 3.

GSShavealso been used in international organisations such as the United
Nations and the Commonwealth Secretariat to support negotiation processes
inpolicy making. Various businesses have deployed GSS for the productivity
gainsthathavebeenachieved interms of the reduction in meeting time, increase
inreturn on investment and increased satisfaction, e.g., IBM (Nunamakeretal.,
1989), Boeing (Post, 1993), and the Nationale-Nederlanden Insurance in The
Netherlands (Vreede, 2001).

Universities have employed GSS in theireducation and research programmes.
Theuse of GSS ineducation (in schools and universities) has brought about a shift
intherole ofthe instructors and theirrelationships with their students (Vreedeetal.,
1999). This shiftin the role of the instructor can be paraphrased as “from the sage
onthestagetothe guide by theside” (Briggs and Brown, 1997). Together with these
changesinmode of instruction, the technology has moved to being multi-locational.
This means thatinstead of bringing groups together inan electronic meeting room,
the electronic meeting facility canmove to places where groups traditionally meet.

Figure 3: Air Force innovation center, The Pentagon (GroupSystems.com)
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This type of electronic collaboration has become a powerful means of
capturing, exchangingand managing personalised organisational knowledge. Inthis
way, electronic collaborationbecomes instrumental in capitalisingonanorganisation’s
intellectual capital. Nunamakeretal. (2001) and Qureshi etal. (2002) suggest that
anorganisation’s potential to create value through the use of its intellectual capital
is affected by the extent to which collaborative activities can take place. For
optimum collaborative knowledge managementactivities, organisations must seek
collaborative support that extends the electronic meeting room into an electronic
meeting space, enabling any time any place collaboration.

Nunamakeretal. (2001) suggest that “we are moving towards an age of any
time any place collaboration.” Fuelled by the exponential growth of the Internet,
the World Wide Web and local area networks, there are various communication
technologies thatenable this flexible form of collaboration. These include combina-
tions of electronic mail, real-time conferencing, and multicastaudio and videoused
to support, for example, Internet-based concerts and presentations (Sproull and
Kiesler, 1991; Grudinand Palen, 1995). Anexample of multi-point videoconferencing
isprovidedin Figure 4.

Any time any place collaboration can also be achieved through information
sharing technologies such as digital whiteboards, computer bulletin boards and
threaded discussion groups (netnews, etc.), document management systems that
provide for the creation and reuse of documents as well as the control of access,
concurrency and versioning (Ellis etal., 1991; Whitaker, 1996). Such a suite of

Figure 4: Video-conferencing for communication and coordination
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Figure 5: Erasmus University’s electronic meeting room

collaborative technologiesis forexample included in the Electronic Meeting Room
of Erasmus University’s Faculty of Management in The Netherlands. Asillustrated
inFigure 5, thisroom contains GSS as well as shared workspaces for distributed
collaboration.

Toprovidean overview ofthis myriad of collaboration technologies, various
authors have suggested taxonomies for the classification of groupware applications
and products (see e.g., Johansen, 1991; Grudin and Poltrock, 1997; Ellis etal.,
1991). However, the use of collaborative technologies has yet to be considered in
terms of the type collaborative effort required. We present a taxonomy below
based onthe three levels of collaborative effort previously discussed, and the three
keyrequirements for group productivity: communication, thinking and information
availability (Briggs and Nunamaker, 1994). Communication isrequired fora group
to accomplish its goals. Groups also need structured methods to guide their
fundamental thinking process. Such methods are also referred to as problem-
solving processes or decision-making processes. Finally, groups cannot be pro-
ductiveifthey donothavethe appropriate information for the task athand available.

Combiningthese levels of collaboration and group productivity requirements
results in the taxonomy presented in Table 2. Such taxonomy is useful inmaking
sense ofthe plethora of collaborative technologies and software currently available.
Foreach cell the type of supporting technology is listed. This provides an overview
ofthe functionalities that support the type of collaborative work defined above. As
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Table 2: The Groupware Grid — A taxonomy for collaborative technologies

Communication support [Thinking support Information availability
Collected effort [Multimedia presentations  [Spreadsheet [Database systems
Coordinated [Email Project management tool ~ [Multi-user database
effort [Workflow management [Team scheduling tool INotice boards
Concerted effortVldeo-conferencmg . (Group decision support Screen sharing system
Computer conferencing

Table 3: Examples of collaborative technologies mapped to the Groupware
Grid

Communication support  |Thinking support |[Information availability
Collected effort Microsoft PowerPoint Microsoft Excel Microsoft Access
oflected etlor Visio Professional SPSS [Windows Explorer
. IE-Room [E-Room [E-Room
(Coordinated effort ILotus Notes [Microsoft Project Lotus Notes
GroupSystems GroupSystems GroupSystems
(Concerted effort INetMeeting DecisionExplorer  |Grouplntelligence

differenttypes oftechnologies may supportthe functionalities described in Table 2,
some examples of such technologies are givenin Table 3.

From the above it follows that the value of using certain collaborative
technologies depends on the collaborative task athand and the group productivity
requirements. Support for coordination among individuals carrying outa collabo-
rative work process requires a different combination of technologies than do
concerted collaboration efforts. Inaddition to the shared spaces provided by these
technologies, a collaborative culture is alsoneeded to enable collaborationif value
isto be created from the intellectual capital of an organisation. In the following
section, the cultural constraints imposed by traditional knowledge management
activitiesare described. Thereasons why organisations are still grappling with trying
to create value from their intellectual resources are discussed.

KNOWLEDGE MANAGEMENT ACTIVITIES
CONSTRAINING COLLABORATIVE CULTURE

Courtney etal. (1997) suggest thatin order to support communication, itis
necessary not only to have proper media with which to communicate, butalsoa
social network or “community of minds” whose members know one another and
speak the same language. This means that a culture of communication enables
effective collaborative effort. In addition, Holsapple and Whinston (1987) add that
asorganisations will be increasingly regarded as joint human-computer knowledge
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processing systems, they will be viewed as societies of knowledge workers who are
interconnected by computerised infrastructures. This suggests thatknowledge
managementactivities will be most effective when conducted collaboratively.

However, the conceptofmanagingknowledge isstill inits formative stages and
very much an “individualised” concept. Sveiby (1997) attempts to explain the
conceptofknowledge management by analysing research publications in this field.
He claims thatthe people involved inknowledge management can be divided into
two categories. The first one is where people come from a background, which is
computer, and/or information science oriented who perceive knowledge tobe an
objectand knowledge management refers to ‘Management of Information.’ This
is very much conducive towards a culture of managing information as inventory
through which information, often referred to as knowledge, is packaged and stored
ordistributed torelevantindividuals inasequential manner. Different authors define
even knowledge management activities with the same name differently. For
example, according to Angus and Patel (1998) knowledge gathering refers to the
bringing inofinformationand data, organisingrelated to ensuring that the knowledge
iseasily accessible by giving it context through linking items to subject, refining
relates to adding value to knowledge using various means including identifying
relationships, abstracting synthesis and sharing, whilstknowledge disseminationis
associated with ensuring that the right people have access to this knowledge.
Kramer (1998) describes gathering knowledge as the process of collecting
knowledge, organising itinvolves classifying knowledge with the aim of giving
it meaning so that it can be located with ease by those searching for it,
distribution refers to dispersing the knowledge. These knowledge management
activities provide little room for collaboration, since collaboration entails the
collective use and combined development of knowledge.

Although the volume of literature on knowledge management is in general
increasing, especially withregard toits “soft” (human and organisational) aspects
(e.g., Guptaand Govindarajan, 2000; Hansen and Oetinger, 2001), there is less
information available about technical aspects or software tools for knowledge
management (Hlupicetal.,2002). Examples of publications offering some insight
into KM tools include Borghoff and Pareschi (1998), Gamble and Blackwell
(2001), Quinn et al. (1997), and Skyrme (1999). In essence, if knowledge

Table 4: Knowledge management activities identified in KM literature

IAUTHORS KNOWLEDGE MANAGEMENT ACTIVITIES

Ruggles (1997) IGeneration _[Codification [Transfer

|JAngus and Patel (1998) |Gathering  |Organising Refining IDisseminating

Kramer (1998) Gathering  [Organising Distributing Collaboration

[Ferran-Urdaneta (1999) |Creation Legitimisation Sharing

Jackson (1999) Gathering  |Synthesis Storage Communication  |Dissemination
Macintosh (1999) Developing [Preserving Using Sharing
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managementtools supportknowledge managementactivities within organisations,
they should capture the complexity of contentand the richness of knowledge (Duffy,
2001). The literature, however, does not offer consensuses as to what these
activities are, whichisillustrated in Table 4.

Sveiby’s (1997) second category of knowledge management consists of
writers from a philosophy, psychology, sociology or business/management who
considerknowledge to be related to processes and knowledge management to be
the ‘Management of People.” This management of people has taken the form of
urging employees to share their knowledge with each other. Various performance
appraisal mechanisms have been putin place to ensure thatkey knowledge and
expertise is shared, transferred or codified. These strategies have notbeen very
successful as 1) experiential knowledge is very difficult to communicate and thus
share with colleagues, 2) employees often equate sharing key knowledge or
information with losing their competitive advantage and 3) entering projectinforma-
tion into company databases is seen as a waste of time.

Knowledge management tools have also restricted the management of per-
sonal knowledge. Ruggles (1997) defines knowledge managementtools astech-
nologies thatenhance and enable knowledge generation, codification and transfer.
Knowledge generationrelates to the creation of new ideas, the recognition of new
patterns, the synthesis of separate disciplines or to the development of new
processes. Knowledge codificationrefers to organising and classifying the knowl-
edge obtained through knowledge generation, while knowledge transferrelates to
knowledge dissemination. Knowledge transferis often hindered by barriers such as
temporal distance (if knowledge is exchanged in a conversation between two
people and not captured, nobody else could make use of suchknowledge); spatial
distance (physical distance involved within organisations and between customer
suppliers); and social distance (barriers related to hierarchical, functional and
cultural differences between people involved incommunication). These barriers
have madeitdifficult fora collaborative culture to emerge in organisations.

CREATION OF SHARED UNDERSTANDING
AND GOAL CONGRUENCE

While collaborative work can potentially enhance the gains to be made from
managing personalised knowledge, itcan also hinder the process of using knowl-
edge to joint effect. The main obstacle lies in traditional notions of knowledge
management that focus on the inventorisation of knowledge and those that force
employeesto share or codify knowledge that cannot be imparted in any coherent
form. As previously stated, effective collaboration for the management of
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personalised knowledge also requires goal congruence and the need to overcome
resource constraints. Goal congruence is the degree to which the private goals of
individuals are compatible with the declared goals of a collaborating group. Goal
congruence does notnecessarily mean goal sharing. Consider, for example, the
caseofarock androll band. The guitar player might seek artistic expression, while
the drummer might seek wealth and fame. Their private goals are not shared, but
they are congruent with the declared goal of cutting an album.

Simulationmodels have been used to align perceptions of stakeholders and
arriveat goal congruence inmany ways. The extent to whichmembers collectively
increase an organisation’s ability to acquire new areas of expertise largely depends
ontheability of the individuals tocommunicate and share information. The structure
ofthe organisation mustbe conduciveto information sharing and its dissemination.
Senge etal. (1994) propose learning laboratories or ‘microworlds’ that are
microcosms of real business settings that allow managers to play roles withina
simulated organisational environment. The idea is to enhance the mental models
of managers as they collectively learn how and in what ways their strategies
affect the organisation at large. In this respect, it is the transformation and
impact of information that brings about an increase in the extent to which
learning takes place in an organisation.

Inaddition, simulation modelling forces assumptions about a work situation to
be made explicitand often measurable. This means that resource constraints can
often be betterunderstood and the use of collaborative technologies can enable
these resource constraints to be collectively overcome. Simulation models may be
used to generate new insight about business processes through “whatif” analysis.
The process of simulation model development usually involves an extensive
collection of data thatneeds to be analysed, and this often results in generation of
new understanding. There are business simulation games (such as Tango KM
Business Simulation Game supported by Sveiby Knowledge Management) specifi-
cally designed for managing organisational knowledge, and simulationmodels can
be developed to evaluate various knowledge management strategies.

When Robinsonand Pidd (1998) investigated factors that play akeyrole in
the success of a simulation project, they discovered that communication and
interaction between stakeholders (e.g., clients, simulation consultants, and people
working with processes beingmodeled) involved insimulationmodel development
are crucial. This suggests that the role of GSS in communicating stakeholder
perceptionsis animportant one. Studies of GSS, together with various modeling
techniques, confirmthis and have provided valuable understanding into the power
and pitfalls of combining two very powerful ways of supporting organisational
processes (seee.g., Deanetal.,2001; Vreede, 1998; Vreede and Dickson,2000;
Appelmanetal.,2002).
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Intheir studies at the Criminal Investigations Department of the Amsterdam
PoliceForce, Vreede and colleagues used GSS to elicit the perceptions of different
stakeholders (Vreede, 1998; Vreede and Dickson, 2000). The results ofthe GSS
sessions where used as input foradynamic simulation modeling process that was
conducted in close cooperation with the same stakeholders. Consecutive models
were simulated to groups of stakeholders who then discussed their models using the
GSS. The use of GSS together with dynamic simulation modeling enabled a
powerful participative approach to be developed that enabled the collaborative
design of organisational processes and the development of information system
prototypes. In addition, Appelman et al. (2002) used GSS with the System
Dynamics model building technique to support negotiations among a group of
airlines and agents inan international process of negotiations. They found that GSS
was useful in bringing together the conflicting political interests, yet did not offer
direct supporttomatch the elicited stakeholder views included in the groupmodel
building. They suggested that the negotiation process could have been more
successful had the GSS been used more to manage the conflictand the group model
building, and less to model the desired outcome.

IMPLICATIONS FORMANAGING KNOWLEDGE
INCOLLABORATIVE CONTEXTS

We have seen thus far that the shared spaces provided by collaborative
technologies can enhance knowledge managementefforts by providing support for
communication, collective thinkingand informationavailability. Personalised knowl-
edge canbe putto jointeffect through collective, coordinated and concerted effort.
Usedeffectively, electronic collaboration canbecomeapowerful means of creating
value by using an organisation’s intellectual capital. In the following sections
examples of various collaborative contexts in which knowledge has been managed
areprovided.

Communication and Thinking Support for
Collective Knowledge Sharing

Knowledge sharingand communication in the context of simulationmodels is
achieved through animation of model performance and graphical display of model
results which could be viewed simultaneously by people distributed geographically
through the use of Groupware applications. Forexample, Taylor (2000) provides
anexample ofuse of NetMeeting (groupware application supported by Microsoft)
for communicating knowledge obtained from simulation models. NetMeeting
successfully linked a simulation modelling application across three sites (two in
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London, oneinthe USA). Since then, several companies that participated in this
experiment have introduced NetMeeting for end user supportand use itregularly.
This demonstrates that groupware (net-conferencing), i.e., the form ofknowledge
managementand simulation modelling, is asensible combination.

Communication Support for Coordinated Knowledge
Qureshiand Zigurs (2001) describe how the Central and Eastern European
node within Shell Europe Oil Products Retail Network had to be managed as a
whole and investment plans had to be proposed for the entire Central and Eastern
Europeannode. Qureshiand Zigurs (2001) suggest that the use of collaborative
technologies actually enable better face-to-face meetings. The decision-making
process relied onanetwork of people from different geographical locations and
expertise to work together. This network was composed ofa core team for all retail
activities established in Budapest, and an extended team of planners, engineers and
other stafflocated throughout the node. As most of the team members had never
metbefore, they received training in trustbuilding, communication etiquette, agenda
sharingand timely responses. The teams used NetMeeting for teleconferencing and
that was seen as ideal for communicating management decisions to the rest of the
team, sharing documents and above all nothaving to travel long distances to meet.
Additional communication channels used were email, telephone and scheduling
software (Schedule +). Asthe team members felt noneed to see each other’s faces,
videoconferencing was notused atall and face-to-face contact was minimal.

Communication and Thinking Support for

Coordinated Knowledge Management

Qureshiand Zigurs (2001) suggest that simple adaptable technologies enable
more complex virtual collaboration. This is because collaborative technologies
present opportunities for sharing knowledge and skill, for mobilizing resources
towards joint effect, and for providing more innovative and customised products
and services. Managing knowledge is viewed as key to enabling KPMG’s
consultants to provide customised services. Itsknowledge management system, K-
World, is an intranet in which electronic communication, workflow, resource
planning, external newsfeeds and document sharing systems are available to
consultants. Itis seen as a knowledge repository that stores all information on
employees and their expertise, projects and clients. K-World alsomakes available
task-specific information related to tax treaties, fiscal regulations per country and
audittechniques. The virtual spaces provided by K-World have yettobe used to
formrelationships among professionals from different functional areas, letalone
within theirownarea. However, morerecently KPMG has started using K-Client,
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adistributed collaboration system to manage contacts with international clients. As
of June 2001, KPMG has over 6,000 members working in over 1,000 virtual
spaces (eRooms) inseven countries with people accessing the facilities from 64
countries.

CONCLUSIONS

Managing knowledge in a collaborative context enables organisations to
create value through the use of their intellectual capital. The use of the knowledge
and expertise ofan organisation’s employees requires acareful understanding of the
collaborative context, the type of knowledge required for the task to be accom-
plished, and analignment of goals and resources required to complete the task. The
vastarrays of collaborative technologies available foruse in collaborative knowl-
edge managementefforts are poised to meet the challenges of growing globalisation
of work environments and the need to manage geographically dispersed expertise.
Inbringing these perspectives together, and highlighting opportunities and pitfalls,
this chapter provides a unique view of the ways in which knowledge may be
managed through electronic collaboration.

The potential to create value by managing personalised knowledge through
electronic collaboration is far reaching. Buthow can managers make use of this
potential and avoid the pitfalls described in this chapter? The following guidelines
provide managers with some key pointers as to how the gains from managing
knowledge ina collaborative context may be maximised:

1. Makesurethatthere is amatch between the type of collaborative effort—
collective, coordinated and concerted; and the group productivity require-
ments—communication, thinking and informationavailability.

2.  Ensurethatthelevel of collaborative effortrequired and the type ofknowledge
managementactivities to be undertaken are well aligned. A cultural conflict
between the collaborative creation of value and the inventorisation of informa-
tionmay be problematic.

3. Avoidinventorising information and imposing guidelines for knowledge
sharing or codifying. Instead, emphasise the need to collectively buildupon the
available pool of knowledge and expertise in order to provide innovative
products and services that meet customer needs.

4.  Recognisethattemporal, spatial and social distance exists when attempting to
supportthe transfer of knowledge, information or data.

5. Adoptastrategy for enhancing learning mechanisms that continue to update
the organisation’s core competencies. Provide support for collective thinking
and the creation of shared understanding through tools and techniques such
ascollaborative simulationmodelling.
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6. Ensurethatthere are sufficient facilitation and conflict managementroles
availabletothe organisation’s knowledge management processes.
Whenimplementing these guidelines itis important to recognise the collabo-
rative context within which knowledge can be managedto create value varies. This
means that the above guidelines should be implemented with sensitivity to the
organisation’s goals, structure and processes.
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Chapter XII

Technical Aspects of
Knowledge Management:
A Methodology for
Commercial Knowledge
Management Tool Selection

Nayna Patel and Vlatka Hlupic
Brunel University, UK

ABSTRACT

One of the repercussions of the ever-rising popularity of knowledge
management is a sudden increase in the number and range of knowledge
management tools available on the software market. This can present a
problem for organisations that are required to sift through the vast number
of tools in the hope of finding one that meets their requirements. Moreover,
guidelines describing how to go about selecting a commercial knowledge
management tool do not currently exist. Therefore, the aim of this chapter is
to present a set of guidelines to aid the evaluation and selection of a
commercial knowledge management tool. In order to achieve this, a
methodology is proposed that outlines factors and issues that could be taken
into consideration during the selection of a knowledge management tool.
Furthermore, an overview of criteria specific to knowledge management
tools that can be used to evaluate and ascertain the features present in a
knowledge management tool are also suggested.

Copyright © 2003, Idea Group Publishing.
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INTRODUCTION

Knowledge management has attracted a great deal of interest in the past few
years. However, this appears to have focused on the organisational and human
aspects (Davenport, 1996). The technical aspect of knowledge management has
beenacknowledged, but few academic studies have ventured beyond this point.
Whileresearch efforts have been centred on the organisational and human issues
ofknowledge management, software vendors have been busy bombarding the
market with various knowledge managementtools. Consequently, an overwhelm-
ingnumber of knowledge management tools exist on the software market (Angus
etal., 1998; Davenportand Prusak, 1998; Silver, 2000). This isnotimmediately
perceived as being problematic since the greater the choice, the more competitive
and dynamic the market. However, the overwhelming alternatives can make it
difficult for organisations to select a suitable knowledge management tool that
adequately meets theirrequirements. This is further complicated by the fact that,
while some ofthese tools have been designed specifically as knowledge manage-
ment tools, others have been re-packaged, re-labelled and re-marketed as
knowledge managementtools (Angusetal., 1998). Other disciplines and even
areas within information systems and computing have overcome this problem
by creating a set of guidelines thataid the selection of suitable software tools.
Inlight ofthis, it appears feasible to provide a similar facility for knowledge
managementtools.

Therefore, the motivation for this research stems from the lack of guidelines
available for the selection of knowledge management tools. The purpose of this
chapteristo demonstrate amethodology thathas been designed to aid the selection
ofacommercial knowledge managementtool. The chapter begins by demonstrat-
inghow knowledge managementtools fitinto the broader context of knowledge
management. Following thisis anillustration of the methodology and adescription
of how it was designed. A part of the methodology involves the evaluation of
candidate knowledge managementtools. Therefore, an evaluation framework that
couldbeusedtoachieve thisisalso described. The chapter concludes by reflecting
onthe methodology and discussing further work in this area.

KNOWLEDGEMANAGEMENT
TOOLSIN CONTEXT

The area of knowledge management has been subjected to a great deal of
controversy withregards to the lack ofacommon definition or concept. However,
there does appear to be some consistency inrelation to the components and the
activities, oftenreferred to as processes, which constitute knowledge management.
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Thisresearch canbe classified underthe ‘Technology’ component ofknowledge
managementwhichisillustrated in Figure 1.

Figure 1 shows that knowledge management consists of two areas —
knowledge management activities and knowledge management components.
The former, knowledge management activities, is divided into the three areas
ofknowledge generation, knowledge organisation and knowledge sharing.
These represent the primary activities that can take place, either inisolation or
invarious combinations, during aknowledge management deployment. The
latter components of knowledge management consist of culture, business
processes and technology. These reflect the aspects of an organisation that
must be taken into consideration for a knowledge management effort to be
successful. Unlike the activities, the components must not exist in isolation as
partofaknowledge management exercise. In fact, all three components should
receive equal, and combined, attention (Borghoffand Pareschi, 1997; Daven-
port, 1997; Davenport and Prusak, 1998; Miltonetal., 1999; Trauth, 1999;
Vaas, 1999, Duffy,2001). Therefore, as mentioned in the previous section, the
research specified within this chapter focuses on the technology component of
knowledge management. However, prior to addressing knowledge manage-
ment technology the remainder of this section describes the knowledge
activities and components in more detail, in order to provide some background
information and to clarify the context of this research.

Figure 1: Knowledge management activities and components
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Knowledge Management Activities

Knowledge managementactivities refer to the phases thattake place in order
toachieve knowledge management. Table 1 describes theknowledge management
activities specified by various authors. In general, knowledge managementactivities
range from between three and five categories. Although the termsused are very
similar, there appears to be some variance in the meanings. Forinstance, Angus and
Patel (1998) claim thatknowledge gathering refers to the bringing in of information
and data. However, according to Kramer (1998) knowledge gathering entails the
processof collectingknowledge. The subtle difference here is reference to whatis
being gathered. Angus and Patel (1998) are collating information and data whereas
Kramer (1998)is gathering knowledge.

Essentially, itappears that the knowledge management activities involve
obtainingknowledge inthe first place, organising itso thatitcan be easily accessed
atalater dateand ensuring that the collated knowledge is exploited by sharing it with
the people who require it. A number of authors have sub-divided each of the
knowledge managementactivities further by associating various actions that refer
tothe way the activity isachieved. Forexample, Angus and Patel (1998) claim that
knowledge can be gathered through pulling, searching, Optical Character Recog-
nition (OCR) or voice input.

Knowledge Management Components

The other aspect of knowledge management that appears to contain some
consistency is related to the areas that must be addressed during a knowledge
management deployment. These include: culture, business processes and technol-
ogy (Borghoffand Pareschi, 1997; Davenport, 1997; Davenport and Prusak,
1998; Miltonetal., 1999; Trauth, 1999; Vaas, 1999, Duffy, 2001). The cultural
aspectofknowledge managementis often considered as one of the most difficult
obstacles to overcome (Bicknell, 1999). This is attributed to traditional business
practices ofhoarding knowledge (Hibbard and Carillo, 1998). Previously, knowl-
edge was perceived as an individual’s power and secured their position, and in
some cases led to promotion, within an organisation. However, the repercussions

Table 1: Knowledge management activities according to various authors

AUTHORS KNOWLEDGE MANAGEMENT ACTIVITIES
Ruggles (1997) Generation Codification Transfer
Angus and Patel (1998) | Gathering Organising Refining Disseminating
Kramer (1998) Gathering Organising Distributing Collaboration
Ferran-Urdaneta (1999) | Creation Legitimisation Sharing
Jackson (1999) Gathering Synthesis Storage Communication | Dissemination
Macintosh (1999) Developing Preserving Using Sharing
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oftheknowledge age mean that in order to create aknowledge sharing environ-
ment, itisnecessary foremployees to change their way of thinking. Nevertheless,
theory is very different from practice. Many suggestions have been made in order
toimprove the cultural environment, ranging fromstory telling (Reilly etal., 1999)
toensuring thatemployees feel confident thatthey will still be a valuable assetto the
organisation ifthey share theirknowledge (Angusetal., 1998; Hibbard and Carillo,
1998). Unfortunately, the cultural branch remains amajor hindrance to the success
of many knowledge management deployments.

A number oftheorists believe that the key to creating aknowledge sharing
environment is to re-design business processes (Angus and Patel, 1998; Hibbard
and Carillo, 1998; Klamma and Schlaphof, 2000). This involves the radical re-
design of business processes that exist within an organisation without allowing
current practices to influence the resulting design (Davenport, 1993; Hammer and
Champy, 1993; Robson and Ullah, 1996). Consequently, business processes are
re-designed in order to accommodate aknowledge sharing environment. Further-
more, the resulting business processes should also consider, and support, the
chosenknowledge managementstrategy. Forinstance, an organisation’s strategy
may consistof capturing information from consultants while they are working ata
clientsite on a project. However, in order to achieve this, it is necessary for the
consultants to keep a record of certain activities. This should be taken into
consideration, and time to do this should be allocated within the re-designed
business processes. Knowledge management strategies are a separate research
area altogether and are out of the scope of this research and therefore are not
coveredinany detail.

According to Ruggles (1997) technology and culture are connected by the
condition that technology is compromised if the appropriate knowledge sharing
cultureisnotadopted. Technology, in the form ofknowledge managementtools,
is used to facilitate the knowledge management activities. As described in the
previous section (Knowledge Management Activities), these consistofknowledge
generation, organisation and sharing (Ruggles, 1997; Angus and Patel, 1998;
Davenportand Prusak, 1998; Kramer, 1998; Ferran-Urdaneta, 1999; Jackson,
1999; Macintosh, 1999). One example ofaknowledge generationtool is software
that creates user profiles according to the parts of a web site auser has navigated.
The knowledge collated is exploited during the user’s subsequent visits. For
instance, if during the initial visit the user shows an interest in the sports sections of
the web site, they would be presented with various links connected to sport on their
nextvisit. [f during this particular visit they only read the football articles, then the
site would prioritise football articles. Each time the user visits the site, more
knowledgeis collected about them and, itis believed, the better their requirements
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areunderstood. Knowledge generation tools appear to vary quite considerably in
where knowledge is obtained from and how itis generated. Some tools generate
new knowledge by combining knowledge thatalready exists withinan organisation.
Others search the Internet to obtain the relevant knowledge.

Knowledge organisation tools are used to store and organise knowledge
sothatitis quick and easy to access by the people who need it. Although not
immediately obvious, there are various ways that knowledge can be stored and
organised. For instance, the method of cataloguing knowledge may be achieved
automatically by the tool using a predefined set of criteria. Alternatively, it may
be necessary for somebody, often referred to as a knowledge librarian, to
organise the knowledge manually.

Davenportand Prusak (1998) claim thatknowledge sharing tools are the most
valuable of the three. The main aim ofknowledge sharing tools is to disseminate
knowledgetotherelevant people efficiently and effectively. Thismay be achieved
by usingutilities such as conferencing, bulletin boards, messaging and file transfer.
A conferencing facility would enable a group of people to work together although
they may be located in adispersed fashion. Tools of this calibre allow the use of
features such as chat, whiteboard and application sharing so thatall group members
are able to see and understand what is being demonstrated. Furthermore, an item
canbe worked on collaboratively, with everyone present being able to view the
same information. Table 2 displays alistof knowledge managementtools and the
functionsassociated with each. Furthermore, the relationship between the functions
and knowledge managementactivities are also demonstrated.

Thisis only asmall selection of the types of knowledge management tools
available, and the listis constantly growing atarapid pace. Furthermore, the lack
ofany formal techniques for knowledge management tool selection means thatthe
process of choosing one is the responsibility of the purchasing organisation. This
entailstime, money and effortto be invested that could be utilised elsewhere, if some
formofguidelines were available. It would be possible to use one of the numerous
generic techniques thatexist (Curry and Bonner, 1983; Martinand McClure, 1983;
Lynch, 1985; Breslin, 1986; Kleinand Beck, 1987; Anderson, 1990; Le Blanc and
Jelassi, 1991; Sharland, 1991; Montazemietal., 1996). However, these would
need to be adapted to accommodate characteristics present inknowledge manage-
menttools. Furthermore, other disciplines including education (Berrymanetal.,
1994; Buckleitner, 1999), the health service (McDonald, 1996) and the military
(Parnasetal., 1990; Dupuy and Leveson, 2000) can make use of such guidelines
designed specifically for their areas. Therefore, a methodology that aids the
selection ofacommercial knowledge management tool has been designed and is
presented in the following sections.
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Table 2: Knowledge management tools

KNOWLEDGE MANAGEMENT TOOLS
GENERATION ORGANISATION SHARING
KM TOOLS Capture Discovery Retrieval Storage Monitor Collaboration Transfer
ARS Remedy X X X
Netmeeting X X
Synera X X X
80-20 Product Suite X X
Assistum X
Correlate K-Map X X
Engenia X X X
Eureka X X
Groove X X
Orbis Intelliware X X X
C-Business Server X X X X X
Hummingbird EIP X X X
Plumtree Portal X X X
Active Knowledge X X X X
AskMe Enterprise X X X X
Authorete X X
Autonomy Update X X
BackWeb X X
Collectively Sharper X
Communispace X X X X
Deskartes X X
DocSmart X X
Docushare X X X
Global Network X X X
Hyperwave X X X X X
Infolmage Freedom X X X
ISYS:Web X X X X X
Kanisa X X
KM Studio X
Knowledge XChanger X X X
KnowledgeMail X X
myLivelink X X X
Net Perceptions X X
Portal-in-a-Box X X X X X
Practicity X X
Retrieval Ware X X X
SageMaker X
Semio Map X X X
Semio Taxonomy X X
STRATEGY! X
Thinkmap X
work2gether X X
ZyIMAGE X X X

METHODOLOGY FORKNOWLEDGE
MANAGEMENTTOOLSELECTION

A methodology was designed thatillustrates the factors and issues thatcan be
taken into consideration during the selection ofa knowledge managementtool. It
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isimportant to note that the methodology is not intended as a rigid structure that
must be followed without any deviation, as is often the associated meaning
where the term ‘methodology’ is concerned. In fact the opposite is true: the
methodology is intended as a guideline and aid that can be adapted according
to the requirements of the individual organisation. The remainder of this chapter
describes the resultant methodology that was designed for the purpose of
knowledge managementtool selection.

Designing the Methodology

The information used for designing the methodology was obtained predomi-
nantly from three different sources. The firstresulted from conducting interviews
with people involved with knowledge managementtools. Prior to conducting the
interviews, questionnaires were used in order to obtain a general understanding of
the knowledge management tool and the context in which it was being used.
Furthermore, this enabled the questions that needed to be asked during the follow-
up interviews to be highlighted. Therefore, in total 58 questionnaires were distrib-
uted and follow-up interviews were conducted. The questions used in both,
questionnaire and interview, were predominantly ofan open-ended nature, and the
formatofthe interviews were unstructured.

The second source of information was from existing methodologies designed
for the selection of software. These include two different types: 1) generic
methodologies (Curry and Bonner, 1983; Martin and McClure, 1983; Lynch,
1985; Breslin, 1986; Kleinand Beck, 1987; Anderson, 1990; Le Blanc and Jelassi,
1991; Sharland, 1991; Montazemietal., 1996) that can be used for the selection
ofany software tool and 2) specific methodologies intended for the selection of
discipline specifictools. Anexample of the latter isamethodology thatis designed
specifically for the selection of educational tools and therefore considers educa-
tional requirements (Berrymanetal., 1994; Buckleitner, 1999). Discipline-oriented
methodologies were investigated to establish how the task of designing adiscipline-
specificmethodology isundertaken and how issues thatneed to be addressed, with
regards to the particular area, were obtained. Furthermore, methodologies de-
signed for areas already existing within the discipline of information systems and
computing such as simulation (Hlupic, 1997; Nikoukaran et al., 1998) and
computer-aided software engineering (Forte, 1992; Mosley, 1992), were also
analysed. Thereason underlying this was that, being classified under the same
discipline parts of the methodology may also apply to knowledge management tool
selection.

The third and final source of information was obtained by consulting the
literature related to knowledge management. The purpose of this was to identify the
factors specific to knowledge management tools that need to be taken into
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consideration during the selection process. The results from the three different
avenues of information were collated and combined in order to create amethod-
ology for knowledge managementtool selection.

The Methodology

The methodology, illustrated in Figure 2, has been designed to aid the selection
ofknowledge managementtools and can be classified under the ‘Technology’
componentofknowledge management. However, Figure 2 demonstrates that the
‘Business Processes’ and ‘Culture’ components have also been included within the
methodology. The justification for this is to further substantiate the theory thata
knowledge management deployment must take into consideration the three com-
ponents, in combination, as opposed to one in isolation (Davenport and Prusak,
1998; Miltonetal., 1999; Trauth, 1999; Vaas, 1999, Dufty,2001). The method-
ology consists of five main phases, each of which requires several intermediate
stagesto beundertaken. Inessence, the methodology involves: identifying require-
ments, creatingashort-listof suitable knowledge managementtools, evaluating the
tools, conducting pilot tests and finally purchasing atool. The following sections
provide adetailed account of each of the five phases and the associated interme-
diary steps.

Phase I

In order to achieve Phase I, Identify Requirements, it is necessary for a
selectionteamto be formed. The team should consistofa variety of representatives
fromalllevels ofan organisation (McDonald, 1996). Ideally this would include: a
chiefknowledge officer (CKO), technical staff, managers, knowledge librarians,
and potential users. The chiefknowledge officer, or equivalent, should be apart of
the team because their role is to ensure that the knowledge that exists within an
organisation s captured and utilised to its maximum potential (Bonner, 2000). The
purpose oftechnical staffbeing presenton the selection teamis twofold. Firstly, they
needto ensurethatthe tool thatis eventually selected is compatible with the existing
infrastructure. Secondly, since they are the ones that will be supporting the tool, their
inputandadviceis vital. The involvement of managers within the selection team s
crucial sincethey haveaglobal view of the particular area thatthey manage, enabling
them to specify broader requirements for the tool in question. Itis also important
toidentify andinclude, in the selection team, the people that will be maintaining the
knowledge once the tool is installed, usually referred to as knowledge librarians.
Finally,anumber ofusers should figure in the selection team since, ultimately, they
are the ones who will be using the tool on a day-to-day basis (Montazemi etal.,
1996).
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Figure 2: Methodology for knowledge management tool selection
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Once asatisfactory team has been formed, their first task is to identify both
business and technical requirements (Curry and Bonner, 1983). The former entails
specifying the business objectives thatneed to be achieved, the manner in which
each will be addressed and a description of the role of the tool that is to be
purchased. Forinstance, abusiness objective for an organisation may be to improve
customer service. A possible way of addressing this is to reduce the time taken for
the Help desk toresolve aquery. This could be accomplished by having a system
whereby the solutions to queries thathave previously beenresolved can be easily
accessed and used, omitting the need for the same query to be solved time and time
again. Inlight ofthis, the knowledge management tool required needs to facilitate
the storage and retrieval of Help desk queries and their respective solutions.

Theidentification of the technical requirements consists of establishing what
hardware and software currently exists in order to ensure that the purchased
knowledge managementtool is compatible (Martinand McClure, 1983; Mosley,
1992). Another decision that needs to be considered at this pointisifa commercial
knowledge management tool would be purchased ifitrequired adapting in order to
meet the organisation’s requirements. Iftools thatrequire adapting are notto be
considered, then theseneed to be discarded from the list of potential tools whenever
such a tool is identified. There is no one single point in the methodology that
facilitates this consideration since the necessity to adapt may be evident atany
number of stages. Ifthe purchasing organisationis prepared to adaptacommercial
knowledge management tool, then a number of issues need to be taken into
consideration. These include the party responsible for adapting the tool (the vendor
orthe purchasing organisation), the amount ofadaptationrequired, etc. (Martinand
McClure, 1983).Ifthe purchasing organisation isrelying on the vendor to adapt the
tool, then itneeds to be confirmed that the vendor is capable and prepared to do
this. Ifthe purchasing organisation has decided to adapt the tool themselves, then
they need to ensure that they have the resources and expertise in order to achieve
this.

Oncetherequirements have been established, the next stage involves identi-
fying which ofthe knowledge management activities need to be supported by the
tool. Thismay include one, two orall three of the knowledge managementactivities.
Forinstance, referring back to the Help desk example, the knowledge management
activities that would be involved are knowledge organisation and knowledge
sharing. The former activity will need to be facilitated by the tool in order to store
and allow the manipulation of queries and their respective solutions. The latter
activity needs to be catered for by the tool so that the knowledge about the queries
andrespective solutions can be shared between Help desk staff. Having identified
the knowledge management activities that the tool is required to facilitate, it is
necessary to determine the budget available for purchasing the tool.
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Inthe process of considering this, itis also important to establish whether or
notthe budget, in addition to the cost of purchasing the tool, will include costs for
training, installation, licences, etc. (Mosley, 1992). Once the requirements, the type
oftoolrequired, and the budget have been identified, the software marketneeds to
be scoured in order to identify knowledge management tools that meet these
criteria. Therefore, prior to preceding to Phase II, a list of all of the knowledge
managementtools that could potentially be purchased should be created. Atthis
stage itmay be indicative that the software market does not provide aknowledge
management tool thatmeets the criteria specified within Phase I. Therefore, itmay
be decided that the most appropriate option would be to pursue the development
angle (Martinand McClure, 1983). This may involve developing the knowledge
managementtool internally ifthe expertise and resources are available. Alterna-
tively, asoftware development company may be utilised to create the required
knowledge managementtool. Following this route entails a separate study and
thereforeis notincluded within this methodology. The boxes in Figure 2 represent-
ing the decision to develop are denoted using a dotted line.

Phase Il

The aim of Phase II is to take the list created as a result of Phase I of the
methodology and produce a streamlined short-list of knowledge management
tools. Thisisachieved by carrying outasequence of four steps, the objective being
torefine the short-listofknowledge managementtools with each additional step.
The first step involves obtaining an overview and a general idea of the features
provided by each of the tools in the short-list. In order to accomplish this
documentation, brochures, user manuals and reviews should be gathered and
carefully analysed (Sharland, 1991). The tools that are considered unsuitable
should be discarded from the list and the remaining tools should be further
investigated.

The second step consists of collating information about the actual vendors of
thetools. Themainaimofthisisto ensure,as muchasitis possible, that the vendors
arereputable and have a stable position within the software market (Martin and
McClure, 1983). The level of information gathered during this step depends on the
circumstances of the installation and supportrequired for the tool. For instance, if
thetoolistobeinstalled, maintained and supported by the purchasing organisation,
then the role of the vendor is limited and therefore basic information about the
vendorwill suffice. However, ifthe vendor is required to have amajor contribution
subsequent to the tool being purchased, then a more thorough investigation is
required. There are a variety ofareas for which information can be collated about
the vendor, including the background of the company, contact information and
quality of service.
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Itis important to have some general knowledge about the vendor’s back-
ground and current stance within the industry to ensure that the vendor s stable and
inapositionto provide ahigh-quality service. This may involve gathering informa-
tion, such as when the vendor was established, whetheritis part ofanother company
and acurrentlist of clients. The list of clients can be extremely indicative ofthe
vendor since an association with reputable customers implies the ability to provide
agood service (Martinand McClure, 1983). However, itis important to emphasise
thatthe decision of selecting a vendor should not solely be based on the client list.
Another way of determining the quality of the vendor by using the clientlistis to
actually contact the vendor’s clients and gather their views on the tool and the
vendor.

Contactdetails for the company includes where the vendor is based and the
person whom is the main point of reference. The location ofthe vendor may be
important iftrainingis to be conducted at the vendor’s site. Consequently the costs
of sending employees for training need to be taken into consideration and budgeted
for. If possible, it is important to communicate with the same person representing
the vendor since this gives the two companies an opportunity to establish rapport.
Moreover, the vendor’s representative can formaclear idea about the purchasing
organisation’s requirements (Curry and Bonner, 1983).

The quality of the service provided by the vendor should be continuously
recorded, asitis crucial thatthe purchasing organisationis satisfiedand comfortable
with dealing with the vendor. Anotheruseful method, recommended by Curry and
Bonner (1983), of separating the stronger vendors from the weaker ones is to
requestthe vendor to write a proposal detailing how their particular tool and
company can address the purchasing organisation’s requirements. According
to Curry and Bonner (1983), high-quality and experienced vendors are
accustomed to responding to requests for proposals and should do so within
agiventimeframe (specified by the purchasing organisation). Those that do not
respond can be discarded from the short-list.

The third step involves taking the further refined short-listand visiting the
vendors of each ofthe knowledge managementtools in order to view a demonstra-
tion. Ideally, the demonstration should take place at the vendor site since this
provides the purchasing organisation with the opportunity to obtain further insight
aboutthe vendor (Curry and Bonner, 1983). During the demonstration of the tool,
itisimportantto ask the vendortoillustrate how to perform functions similar to the
ones thatthetool is intended to be used for. The responses to these requests can
assist the purchasing organisation with determining whether the tool is able to
supporttheir needs and how competent the vendor is with the tool. As aresult of
this step, the tools that appear inappropriate or the vendor that seems weak should
be discarded from the short-list.
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The final step within Phase Il involves contacting actual users of the tools using
theclients listthat should have been obtained as a part of the second step. The clients
shouldbe questioned about the quality of service provided by the vendorand details
ofany problems encountered. They should also be asked for their opinions with
regardstotheactual knowledge managementtool, and Martinand McClure (1983)
suggestapproaching the users for their views on how the tool could be improved.
Aftertakingall of the information gathered during this step into consideration, a final
short-list of knowledge management tools should be drawn up, ready for
evaluation. As with the previous phase, the result of this phase may indicate that
asuitable knowledge management tool does not currently exist in the software
market. Therefore, the option to develop a knowledge management tool may
be considered.

Phase 111

PhaseIll ofthe methodology is concerned with obtaining a trial copy ofthe tool
and conducting evaluation (McDonald, 1996). Therefore, each of the vendors
associated with the knowledge managementtools contained in the short-list should
be contacted and atrial copy obtained. These are usually based on a variation of
alimited period of time with access to all features or no time limit butrestriction
placed on certain features. Once the tool has been installed, it can be explored and
experimented with. Trial copies usually come with a tutorial, therefore thisisa good
placeto startbecoming accustomed to the tool. Once a certain level of confidence
isachieved, astructured and systematic evaluation ofthe tool should be conducted.
For comparison purposesitisadvisable touse a framework against which each of
theknowledge managementtools canbe evaluated. An evaluation framework was
designed as a broader part of this research and an earlier version of which is
published in Patel and Hlupic (2000). The framework is designed to evaluate all
aspects of purchasing acommercial knowledge managementtool, including areas
applicable across all softwaretools, e.g., costs, training, interface, etc. However,
Table 3 demonstrates asmall section of the evaluation framework thatis applicable
toknowledge managementtools to enable theunderstanding ofthe criteriarelevant
to thisarea.

The framework was designed using a similar procedure for data collection as
thatdescribed in the section about designing the methodology. However, users of
knowledge managementtools were also interviewed in order to obtain information
aboutcriteria that could make up the framework. Furthermore, several knowledge
managementtools suchasthose presented in Table 2 were empirically investigated
toidentify further criteria. As previously mentioned knowledge managementtools
appear to be designed in order to support one or more of the knowledge
managementactivities. Therefore, the resultant framework was designed to reflect
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Table 3: Framework for evaluating knowledge management tools

CATEGORY | CRITERIA | DESCRIPTION
General Criteria
Type O Generate knowledge Which of the knowledge
O Organise knowledge management activities does the tool
0 Share knowledge accommodate?
Purpose 0 General Has the tool been designed for a
0 Specific specific area? E.g., help desk
Type of O Structured What type of knowledge does the
knowledge 0 Unstructured tool facilitate?
Format of data | 0 Numeric 0 Audio What format(s) of data does the tool
O Text 0 Visual facilitate?
0 Graphics
Criteria for Knowledge Generation Tools
Method O  Acquisition 0 Data entry What method(s) is used to generate
0 Synthesis 0 OCR knowledge?
O  Creation O  Voice input
0 Search O Analysis
0 User profiling O Web spiders
0 Agents 0 Data mining
0 Clustering 0 Email
Criteria for Knowledge Organisation Tools
Method O Auditing 0 Indexing What method(s) is used to organise
0 Categorisation 0 Contextualising knowledge?
0 Manual cataloguing | [0 Compacting
0 Auto cataloguing O Visualisation
O Filtering 0 Channels
O App integration 0 Doc management
O Portal user interface | 0 Image/video Search
O Full Text Search O Structured Search
0 Linking 0 Unstructured Search
Import facility | O Provided Is an import facility provided?
0 Not provided
Loading O Text files 0 Spreadsheets If an import facility is provided,
formats 0 Databases 0 HTML what types of files can be loaded
into the knowledge base?
Criteria for Knowledge Sharing Tools
Method 0 Flow 0 Publishing What method(s) is used to share
O Push 0 Notification knowledge?
0 Communities 0 Collaboration
O App sharing 0  Group decisions
0 Conferencing O Chat
0 Bulletin boards 0 Virtual teams
0 Messaging 0 File transfer

thisand consists of fourmain parts. The first partlabelled ‘General Criteria’ consists

of criteria that can be applied to any knowledge management tool regardless of
which ofthe knowledge managementactivities ithasbeen designed to support. The
remaining three parts represent each of the knowledge management activities:
knowledge generation, organisation and sharing. The framework canbeusedina
similarmannerto achecklistduring the evaluation of the trial copy ofthe knowledge
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managementtool. This forms abase for the tools to be compared quickly and easily.
However, itis important to note that the criteria contained within the evaluation
framework are by no means exhaustive and therefore would need updatingon a
regular basis, particularly considering the frequency of new knowledge manage-
ment tools appearing on the software market.

Once each ofthe tools contained in the short-listhas been evaluated using the
framework, those tools that are considered inappropriate should be discarded. The
remaining tools should be listed according to the order of preference. The short-list
now becomes alist of ‘Candidate Tools’ as demonstrated in Figure 2.

Phase IV

This phase involves taking the knowledge management tool positioned at the
top from the list of candidate tools and conducting a pilot test (McDonald, 1983).
Thisinvolvesinstalling the tool in the environment the purchased tool is intended to
beused. A selection ofusers should use the tool for a period of time determined by
the purchasing organisation, as thoughitis areplacement for the existing system. It
isprobably best, whenever apilottestis being conducted, to use old data fromthe
existing systemsoasnotto haveanegative impact. However, itisimportant tonote
thatwhilepilottestingis beingundertaken, the old system should continue to support
the organisation. Inmany cases the installation ofaknowledge management tool will
be a completely new initiative. Under these circumstances the tool should be
installed and used by people who intend to use the tool that is finally purchased. If
the data for the tool does not exist or is unavailable, then representative test data
needs to be created.

Once the time limit for the pilot test is reached, then the users must be
questioned about their views and opinions on the tool (McDonald, 1983). Ifthe
outcome is positive then the final selection canbe made. However, ifthe outcome
ofthepilottestisnegative thenitis necessary to consult the candidate list of tools
created asaresult of Phase Il and the next tool on the list should be pilot tested.
Iftheresults from the pilottestindicate an equally divided outcome, then itmay be
worth extending the testing period and perhaps involving a few more users in the
evaluation. This process should be repeated until a suitable tool is identifiedand a
final selection can be made.

Havingselected atool thatis approved by both selection team and users, itis
possible to approach the vendor to negotiate a contract. Martin and McClure
(1983) provide adetailed discussion of what factors to consider when drawing up
a contract. In summary, the contract should cover issues such as support,
warranties, licences, etc. Furthermore, the contract s likely to be biased towards
the vendor. Therefore, it is important to negotiate new terms that favour both
parties (Martin and McClure, 1983). Ifthe vendor disagrees to drawingup a
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new contract, then the purchasing organisation should re-consider carefully
another vendor or tool, or both, if necessary. [fanother suitable vendor that
supports the required tool cannot be found, or suitable terms and conditions
agreed, then another tool will have to be considered. This involves selecting the
nexttool from the candidate list produced during Phase I11. Once an appropri-
ate knowledge management vendor and contracthave been achieved, the tool
can be purchased, which is the final phase, Phase V, of the methodology.

Phase V

Purchasing the knowledge management tool is the objective of this method-
ology and once thisis achieved, the procedure concludes. However, at this stage
an entirely new procedure begins for the organisation. This involves adapting the
tool,ifnecessary, installingand integrating itinto the organisation. Thismay be done
bythe organisationitselforthe tool vendor. Regardless of who the responsible party
is, this can be a long, drawn-out process that may require numerous cycles of
testing. Once the knowledge management tool has been integrated, itisnecessary
to monitor the tool and ensure that it is functioning in the desired manner. It is
importantto note that thisis an extremely brief version of activities that may take
place subsequent to the knowledge management tool being purchased. However,
theaim ofthis chapter was to presentamethodology for the selection of commercial
knowledge managementtools, therefore the discussion concludes here.

USABILITY OF THEMETHODOLOGY

The methodology presented in Figure 2 can be useful to both industry and
academia. The formerwill be able touse the methodology to facilitate the purchase
ofaknowledge managementtool. This will savethem from havingto investtime and
money developing theirown methodology and investigating the knowledge man-
agement software market. The latter will benefit because the current literature
related to the technical aspects of knowledge management s limited, and this will
contribute and help to provide some clarification in the area. The methodology has
beenused for the evaluation and selection of knowledge management tools by
members of the Brunel Centre for Knowledge and Business Process Manage-
ment (KBM, 2001). Furthermore, companies involved in participating in the
interviews in order to share their experiences of evaluating and selecting a
knowledge management tool have expressed that had such a methodology
been available when they were embarking on purchasing a suitable knowledge
management tool, they would have found it very useful.
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CONCLUSIONS

Insummary, the constant increase in interest in knowledge management has
resulted in an overwhelming number ofknowledge managementtools availablein
the software market. This presents a problem for purchasing organisations thatare
required tosiftthrough a vastnumber oftools. Furthermore, some form of guideline
for the selection of knowledge managementtools is lacking from the literature.
Therefore, the purpose of this chapter was to present a methodology to aid
organisations with the selection of an appropriate knowledge managementtool. In
essence, themethodology aimsto identify the organisation’s requirements, which
areused to select an initial list of knowledge management tools. This listis
continually refined until a practical short-listis achieved. A detailed evaluation
ofeach ofthe tools contained in the short-listis conducted using an evaluation
framework. Subsequently, those tools that are considered suitable are ordered
according to preference and in turn pilot tested with users. Once the users are
satisfied with atool and a contract negotiated with the vendor, the knowledge
management tool can be purchased.

In conclusion, the plethora of knowledge management tools makes aset of
guidelines fortool selection essential. The methodology and evaluation framework
presented in this chapter achieves this, particularly since no other guidelines for
knowledge managementtools exist. Furthermore, indications from companies have
shown that such a facility would be useful and would be adopted to aid the
evaluationandselection process.
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ABSTRACT

This chapter reflects on experiences when traditional IT approaches were
used to design large IT systems and ended in failure (Etheridge, 2001). The
main reflections focus on the reasons for system failure and how they relate
to the diversity of knowledge, managing knowledge, and the understanding
gaps that may exist between the business and the system developers. The
studyreveals that the understanding gaps mainly result from lack of knowledge
of business operations on the developer side, matched by lack of technical
appreciation and knowledge on the user side. To help address the knowledge
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gap problem, a Knowledge Requirement Framework (KRF), employing soft-
systems, diagramming and set mapping techniques, is proposed and described.

INTRODUCTION

This chapter aims to bring together ideas from various disciplines such as
Knowledge Management (KM), Information Systems (IS), Software Engi-
neering (SE), Business Process Reengineering (BPR) and Human Computer
Interfaces (HCI).

Knowledge and knowledge management fall in the heart of the initial stage
(requirements) ofthe system development process (BS 6719, 1986). The Require-
ments Engineering Specialist Group (RESG) of the British Computer Society has
defined Requirements Engineering (RE)as:

“...theelicitation, definition, modelling analysis, specification and validation of
whatis needed from a computer system. Itis a process which draws on techniques
from software engineering, knowledge acquisition, cognitive science and social
sciences to improve software engineering practice.”

The theme-map of the discussion in this chapter is shown in Figure 1. The
diagramillustrates the importantrole played by knowledge in determining the initial
requirement ofthe information system (IS) required to satisfy business needs. High-
quality initial and agreed requirements form the basis of any successful information
technology system (ITS) development (Al-Karaghouli etal.,2002).

Thearea ofapplied ITS has been enriched both in theory and in practice by
the contributions of those in the fields of hard and soft system methodologies
(Avison, 1995), and by experiments to improve the quality of designed systems.
We quote Lewin’s dictum that “the most practical thing in the world is a good
theory” which has been practised in its fullest sense by sociotechnical system
innovations. Ourresearchisawitness to the factthatapplied ITS, e.g., soft system

Figure 1: The role of knowledge in determining agreed requirements
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methodology, has made significant progress in contributing to organisational change
strategies, and thatexperiences in soft systems have provided a particularly viable
agenda for the future of organisational change. The soft system methodology
(Checkland, 1998) is full of success stories that continue to generate enthusiasm
among both academics and business practitioners.

However, no work in the applied ITS subject area can ever be completely
comprehensive. Therefore, we have chosen to highlight three topics of the field: 1)
the points that have been basically responsible for the ITS glitches/failures, 2)
knowledge and itsrole in requirements and 3 ) the role of business requirements,
including the Knowledge Requirements Framework (KRF) and its contribution to
ITS developments.

ITSPROJECTSFAILURE

Information Technology System (ITS) still exhibits asignificant failure rate
(Parker, 2000; Ranger, 2001). For example, a survey (OASIG, 1996) on the
eventual outcomes from projects involving investmentin I'T suggest that: 80%to
90% donotmeet their goals, 80% are delivered late and over budget, 40% fail or
are abandoned, more than 75% do not integrate business and technological
objectives properly and only 10%-20% meetall success criteria. The report goes
ontosuggestsomeofthe mainreasons why ITS projects seem to fail: Management
agendaistoo limited in that mostITS projectinvestments are technology led and
the main investment motive is only to cut costs. This narrow focus on technical
capabilities and efficiency goals means that inadequate attention is given to the
human and organisational issues that often determine a project’s ultimate success
(Gubbins, 2001; Computing, 2001, 1989, 1998). Inaddition, users don’tinfluence
the development process enough, senior managers do not appreciate the links
between technical and organisational change, project management techniques and
IT approaches seem too technical, and companies fail to organise work or design
jobsandroles properly (Hatton, 1999).

Macaulay (1996) argued that some ITS failures are the result of mutual
misunderstanding between the customer and the system developers about vital
aspects ofthe project’s requirements. Itis this area which represents the focus of
ourresearch and this chapter.

Getting the customer “requirements” right the firsttime during the initial stage
ofthelifecycle (Definition of Requirements), rather than ata later stage, will save
both the customer and the system developer (SD) time and money, and will have
amajor influence on increasing the success chance of a project (see Ishikawa,
1985; Crosby, 1989; O’Callaghan, 2002). Intensive and continuous communica-
tions between the customer and the system developer are extremely important to
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establish a clear understanding of the business needs which the proposed system
must supportin orderto get things right the firsttime (Juran, 1989), butin most of
the cases this isnot happening in the real-world, as has been indicated by Kelly
(1999,2000), who quotes the software guru Ivar Jacobson saying:

“Two generations of developers have been lost to bad habits. They do the
codingand then debug. They should get itright from the beginning.”

According to O’Callaghan (2002) the requirements should be “signed in
blood” toreduceiterations during the requirements stage to speed development and
reducethe system development life cycle. High and unrealistic expectations ofa
system prior to development are well-known problems and can contribute to
disenchantment with the system when itis implemented. Customers can gettoo
enthusiastic about technology and over-estimate the technology’s capacity to
change theirworld.

THE IMPORTANCE OF KNOWLEDGE

MANAGEMENT IN BUSINESS ORGANISATIONS

ITknowledge (technical knowledge) strategy and business knowledge strat-
egy aretwo sides of the same coin, moving in the same direction to deliver the same
goal and to ensure itremains profitable in the face of rapidly increasing competition
and pressure to improve efficiency. Yelle (1979) suggested that barefoot KM is
aboutinvolving the right people (managementand users of different departments)
to develop an authentic approach to a future system development process that
delivers strategy without confusing KM with acquisition of specific information
systems (IS). Itis important to be clear about agreed business strategy (why, what,
where, when and how) between the different users and participants. Creative
brainstorming technique needs to be introduced for producing and building good
ideas into the process. Also, an overview map of the process (see KRF section)
needs to be explained.

The process of managing these knowledge assets creates adynamic, innova-
tive and agile company (Adler, 1990, 1991; Binney, 2001). Failure to manage
information leads to informationloss, lessons not learned, work taking longer and
trends going unnoticed. Implementing aknowledge managementstrategy needs an
in-depth knowledge of both the business needs of an organisation and the
underlying technologies. The emphasis will be on making connections between
theory and practice in the following areas:

+  Knowledge Managementas astrategic issue in determining requirements.

*  Groupware and collaborative learning towards better understanding of
requirements.

*  Barrierstolearningand knowledge management.
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Business Knowledge (BK) and Knowledge Management (KM) are critical
parts of any retail organisation company’s role (Computing,2001). The shared
knowledge of the organisation is its most important asset. Disseminating this
knowledgeisdifficultto doinatimely, effective fashion (Argote, 1999). For this
reason, communicating the knowledge management process through the develop-
ment of a systematic knowledge system is indicated. An organised (KRF)
knowledge and requirement system will entail the following benefits:

*  Detailed, searchable information at the organisation’s fingertips.
*  Accesstoallinformationacross the organisation.

KNOWLEDGEDIVERSITY

Acquisition of business and technical knowledge is very important to any
organisation. Equally likely, continuous communications (Sturt, 2000; Harrington,
2001)arealso vital to the progress of any organisation (Computing, 2001); inmost
organisations there is a clear division between the customer and users (both
business users and end-users) of the proposed system and the developers of the
system, i.e., differentknowledge and perception of knowledge (see Figure 3).

Usually the developeristhe internal I'T department, although increasingly itis
athird-party organisation, such as an outsourcing vendor or consultancy company.
This can exacerbate communication problems dueto the physical separation ofthe
organisations. Some organisations claim amore integrated environment where the
customer and the developers are not seen as separate elements of the business, but
they work seamlessly together with shared objectives. Even in this environment
thereisusually aseparationintheroles of customerand developer;itisjustthatthey
work in a coherent team or project (Tenkasi and Boland, 1996; Sieloft, 1999).

For shorthand purposes, we will call the business users and customers of the
system, the ‘customer,’ and the developers of the system, which include business
analysts, systems analysts, programmers, software engineers, network specialists,
security specialists, etc., shall be called ‘developers.” For convenience, we will talk
about the two sides, but this terminology should not indicate that there is only one
ofeeach or thatthey are nota diverse set of people and thatlevels of seniority are
notinvolved. Furthermore, the term customer is usually taken to mean the person
orpeople (internal customers) within an organisation who require the system to
support their part of the business (or the business asa whole).

The current concept of a system requirement is ill suited to develop clear
“smart” requirements for large systems. Thereceived concept follows atechnical
rationality, which regards requirements as goals to be discovered and solutions as
separate technical elements (Cavell, 1999; Regnell etal., 1995). In contrast, we
advocate a view where arequirement specifies aset of mappings between problem
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and solution spaces, which both are socially constructed and negotiated (Figures
2&3).

REQUIREMENTS ENGINEERING: THE CULTURE
GAP

The view oftwo cultures, that of IT and the business, is in evidence in many
organisations. The culture of system developersis typically technically oriented and
isbased on anunderstanding oftechnical issues (Price Waterhouse, 1991, 1992).
Insystemsdevelopmentthisisreflected inafocus onissues suchas the functionality
ofthesystem, its performance, the responserate, the type of programming language
that should be used, etc. (Flood, 2000). On the other hand, the organisational
culture and focus is rather different and is more concerned with business issues,
individualissuesand the system as support for business and management processes
(Figure?2).

The process of requirements engineering is recommended as follows and is
based on business needs.

Figure 2: Requirements engineering framework — knowledge sharing
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IDENTIFY THE KNOWLEDGE GAP (KG) AND
THE UNDERSTANDING GAP (UG)

Intensive and continuous communications between all customers and devel-
opersis extremely important to help establish a clearunderstanding of the needs
which the proposed system must support in order to get things as correct the first
time as possible. This does not mean that all requirements can be known and
elicited. Thereare clearly some that will only evolve and develop over time, butthe
objectiveistomake abetter and richer attempt to address those that can potentially
beelicited. Atthis point, it should be stressed that many factors contribute to
systems failure (for example, see Myers, 1994), but we believe that improving
the initial specification and eliminating errors and problems at an early stage of
the design process of software, i.e., the requirement stage in the Life Cycle, will
be very beneficial.

The view of two cultures is in evidence in many organisations (Koloszyc,
1998). The IT culture and the business culture view the IT department as a cost
centre rather than investment and contributor to the success of the organisation.
Therefore different departments in organisations rarely have the chance to talk to
one another about theirnew ITS and suddenly find themselves integrated by the
so-called efficiency system. In fact, most of the ITS builtin this way has worked
againstthe development of such integrated culture; the reader is referred to
Cavell (1999) and List (1999) for work on the implementation of such ITS in
the retail sector.

Figure 3: A culture clash— Business knowledge (BK) vs. technical knowledge
(TK)
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CUSTOMERANDDEVELOPER
“KNOWLEDGE” GAP

The emphasis onthe customer’s business knowledge and acquired knowledge
is very important. Onthe other hand, the developer’s technical knowledge is also
important, but the knowledge the two parties have is different. This willlead to a
mismatch oftheirinterests, whichinmost cases contributes to the failure of projects.
Land (1982) and Glass (1998,2001) highlight the importance of learning from
failures, and ofthe vitalneed of the developers to clearly understand the customer’s
requirements. Wetake aslightly broader view in that we see the problemnot only
being that the developers often fail to understand the customer’s business and
needs, butthatthe customers in turn often do not sufficiently appreciate the realities
of software development, or what the software people are offering. Ouraimis to
develop techniques to help overcome these problems. On the one hand, we are
developing methods to help identify and make mutually apparent the gaps that exist
between the understanding that each side in the projecthas; on the other hand, we
havetechniques aimedat facilitating and accelerating the generation of understand-
ingto close these gaps (see Al-Karaghoulietal., 1999,2000).

Even good software, delivered ontime to spec., and agreed requirements may
still not satisfy the customer. And it may largely be the end user’s fault. But why is
this so? Human nature is an important and complex factor in the software project.
Most of the time, end user expectations can’t even be met (Sommerville and
Sawyer, 1999; Pressman, 1992).

USING VENNDIAGRAMS FORIDENTIFYING
UNDERSTANDING GAPS

The Venn diagram is being used in a logical sense and is essentially a
graphical representation of the situation (Quin and Bronte-Stewart, 1994). Its
strength lies in the discussion it provokes and the negotiation between the
parties, both inits original construction and then its subsequent re-drawing as
understanding and agreement is reached. Normally no attempt ata graphical
representation is undertaken in the process of determining requirements. It
usually justinvolves the creation of a specification by the systems developers
which the customer is then expected to agree with and too often the fact that
the specification was nota good statement of the requirements is not discovered
until much later, sometimes only atimplementation.
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ILLUSTRATIVE CASEEXAMPLE

Inthe work with the retailers, the authors used Venn diagrams to facilitate
discussionand understanding of requirements ofanew systemthathad been agreed
inprincipleto be developed. The case relates to the perceived need to ‘enter the
Internet world” and to have a web-based information and sales channel for the
companies’ existing products. Beyond this, the case is simplified and does not
reflect the detail of the organisations nor their actual requirements. It is purely
illustrative of the situation and the processes.

GRAPHICALREPRESENTATION OF THE
UNDERSTANDING GAP

The Venndiagram of Figure 4 illustrates how set theory can be applied to the
understanding of customer requirements (Pisano, 1994).

Thetwo circlesrepresent different areas of knowledge and understanding; one
represents theunderstanding of the system developers, the other the customer. The
matching or common understanding ofthe requirement is where the two circles
overlap (RS).

Venndiagrams have been used successfully for some time in management
science (Andersonetal., 1995),as well as, of course, in their traditional areas of
logic and computing. In this research they were found to be highly effective asa
graphical or pictorial technique forillustrating any gaps inunderstanding that existed
at the requirements stage. They are extremely easy to understand and can be
manipulated by both sides to make particular points. Forexample, by re-negotiating
the overlaps, it is easy to indicate how good or bad current agreements are on
particular matters. The technique can be made more precise and quantitative by, for

Figure 4: Requirements (customer)/specifications (system developer)
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example, creating a matching score of specific terms noted in attribute lists drawn
up by the two sides.

Ilustrative Case — First Stage

Customer Requirements
Inthe Venndiagram of Figure 4, let (R) denote the set of all possible customer

requirements space which contains the individual (fragments) business requirement

as sub-sets viewed by the customer:

R containsasetofindividual requirements, e.g.:

(The factthat there are 10 instances in this setis purely arbitrary.)

R1=wewould like to offer an e-commerce facility for our external customers.

R2=theimage required for this business is one of trust.

R3=the new system must be operational by the end of the year.

R4=the system mustbe easy for internal and external customers to use.

R5=the system must provide quick response for customers.

R6=the system must be totally secure.

R7=the system must provide enough information for customers so thatthey donot
putan additional burden on the existing help line.

R8=amaximum of 8 people (from the business side) will be available to support
the development of the new system.

R9=thenew systemneeds to fit very closely with the existing business processes.

R10=thesystem shouldattractadditional customers, notjust be adifferent channel
forexisting customers.

System Developer Specifications
Let(S) denote the setofall possible system developer specifications space

which contains the individual (fragments) suggested specification designas sub-sets

viewed by the developer:

S contains asetofindividual specification elements, e.g.:

S1=anelectronicretail channelis required.

S2= the development of the system is a major new undertaking for the ITS
department.

S3=thetimescaleis extremely tight.

S4=the skill required is in short supply.

S5=the developmentenvironment will be Unix.

S6=amirror environment will berequired.

S7=absolute security is impossible.

S8=the development language will be Javaand C++.



A Framework for Managing Knowledge in Requirements Identification 227

S9=response times depend on factors outside of our control.
S10=the system can utilise the existing processing systems for the underlying
functions, which will shortcut the development.

Let (R) and (S) be two sets of points (interests) having points in common
represented by (RS). Therefore (RS) will represent only the matching (common),
and agreed systems functions. They donotnecessarily have to equally match the
number of requirement elements, e.g., RS={R1:S1,R9:S10}

Inthis case the common understanding (overlap) isrelatively small and the
diagramreflects this. The common factors concern the fact thatthey are both talking
aboutan Internet channel (R1:S1) and that the existing processes will be utilised
which will obviously make them a close fitto the new system (R9:S10). The non-
overlapping sectoris represented by RS and S2. There is obviously a far greater
degree of mismatch than match of requirements between the two parties. The
diagramisobviously onlyillustrative butnevertheless powerful inits ability toconvey
the size ofthe gap. Inuse the diagrams could have the specific elements, i.e., the Rs
and Ss written in the appropriate places. However this makes the diagrams rather
messy andunwieldy soithasnotbeenincluded here. When the elements ofthe gap
arediscussed in detail and agreements thrashed out, the participants can re-draw
the diagrams with the overlap hopefully becoming larger. The point is that the
diagram clearly represents the current level of agreed areas of understanding and
misunderstanding between the two sides at any stage.

Figure 5: Mapping diagram of R to S (Stage 1)
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Thenon-overlapping sectorisrepresented by:
RS={R2:S2,R3:S3,R4:S4,R5:59,R6:S6,R7:S7,R8:S8,R10:5S9}

The Venndiagramis important in thatithelps focus attention on exactly which
requirement instances match with which specification instances, i.e., the Rsand the
Ss. Figure 5 is the mapping diagram for this first stage of the case.

When the mapping diagram is examined, it can be seen that some instances in
one setare mapped to instances in the other setalthough there are relatively few—
infactonlyR1:S1andR9:S10,1.e.,RS fromthe Venndiagramas one would expect.
However now the focus is on the instances that do not map. There are some
potential matches, forexample, R3 and S3 both concern the implementation date.
R3 relates to the date the new system is perceived to be required by the Customer,
but this is not agreed to by the Systems Developers; they simply state that the
deadlineistight (S3) and this certainly does not indicate a meeting of minds asto
the likely implementation date. In fact, were this to remain the state of affairs, the
project would probably be of high risk of not meeting the deadline simply
because the two sides have notreally come to a serious agreement on the issue
indicated by the fact that there is no mapping on the diagram. Having this
highlighted early onis obviously beneficial.

Onthe otherhand the Customerrequirement R2, concerning the image of trust,
isnotreally even onthe agenda ofthe developers, as there is really no corresponding
elementintheirset. Thisis also the case with R4, R7 and R 10 where the Software
Developers donotseemto have taken any of the implications of these requirements
on board. Equally the specification statements of S5 and S8 do not reflect any
immediately identifiable requirement of the customer, again indicating aneed for
further clarification and discussion.

Ilustrative Case — Second Stage

The second stage shows (Figure 6) more common and agreed system
requirements. Let (R) and (S) be two sets of points (interests) having subsets in
common represented by (RS). The intersection is larger than in the first stage, and

Figure 6: Requirements (customer)/specifications (system developer)
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there is a greater degree of overlap indicating a greater convergence of the
requirements and the specification.

RS={R1:S1,R3:S3,R5:S9,R6:S7,R9:S10}

Attheend ofthe second stage, it can be seen that there is a greater degree of
overlap indicating a greater convergence of the requirements and the specifications.
Theissue oftime scale has beenresolved asaresultofithaving been highlighted in
the first stage. The customer has understood some of the limitations and concerns
ofthe Systems Developers and delayed the deadline by two months (R3). Thus as
aresultof discussion, negotiation and improved understanding on both sides, the
content of the requirement instant has changed. On the developer side the issue of
resources has been addressed, project management will be addressed (S3) and
new skillsareto be broughtin (S4). The sides are now in general agreement over
time scales and thisis agreed as an element of overlap. It should be noted that in this
case onerequirement instance has mapped to two specification instances, in fact
one-to-many, and many-to-many mappings are allowed.

The new mapping diagram (Figure 7) now shows the agreed mappings. The
diagram helps the parties to now focus on those instances that are not mapped in
eachset. Thesearethenreviewed, discussed and negotiated as to what they mean,
why they are there and the implications for either side. Ideally a third stage or

Figure 7: Mapping diagram of R to S (Stage 2)
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iteration of discussions is undertaken with the objective of mapping all elements in
each set.

Inthis case there are stillanumber of instances in both sets thathave notbeen
agreed and mapped. For example the issue of the image of trust (R2) is still not
resolved. It mightbe that there is nothing on the specification side that canbe done
to address this. Ifthis is the case then this should be recorded and the requirement
instance R2 removed from the diagram. Everybody would now be clear that this is
not something that the new system can directly deliver and there are no false
expectations. The customer should be made aware of the benefits and limitations
ofusing these development languages. In other words dialogue and negotiation
ensue. Compromise and trade-offs are inherent in resolving and illuminating
differing perceptions.

The Process

The main feature of the technique proposed is the use of diagrams from set
theory; butalthough the use of the diagrams is important, it is really the negotiation
and dialogue processes that present the key issues.

The starting point of the process is arbitrary; it can be after some specifications
havebeen developed oritcanbe before. There is usually some general agreement
thata system of some kind would be beneficial and should be developed. Interms
ofthe systems developmentlife cycle, itis probably most beneficial early in the
analysis stage, after feasibility and initial statement of requirements, although there
areno hard and fastrules. The stakeholders need to be analysed and the two sides
identified (see discussion in Professional Culture Clash section concerning caveats
relating to the notion of two sides). It is first recommended that each side
independently draw theirown list of R or S instances; the number and the way they
are described is irrelevant, the important thing is first to get two lists. Then an
overlapping Venn diagramis constructed to indicate what they believe the level of
mutual understanding to be. This diagram then provides the starting point for further
discussionwith attention being focused on why there is disagreement between each
side’s view, and on the nature of the current mismatch between requirements and
specification. Thisdiscussion should thenlead to the development of specific further
activities to obtain better understanding so as to increase the overlap and agree-
ment. A scenario approach can be useful to enrich the communications between the
parties (Sauer, 1993; Rudeliusetal., 1982). Because of the simplicity and clarity
ofthe Venn and mapping diagrams, which is especially helpful to the customer, it
is recommended that the above process is repeated frequently throughout the
requirements definition stage of the project’s life cycle. We have illustrated two
stages in the example, but there will probably be more.
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The authors suggest that the role of a facilitator in matching and mapping the
requirements againstthe specification is importantand will add value to the quality
of'the final requirement. A facilitator is an independent person who guides the
process and helps overcome the various barriers that are in the way and any
problems that occur. The facilitator may also arbitrate at times, butideally should
getthe parties to agree rather than impose anything.

KNOWLEDGE REQUIREMENTS
FRAMEWORK (KRF)

Themainaim ofthe Knowledge Requirements Framework (KRF)isto create
a compatible environment during the requirement process, with the principal
objective of knowing the customer needs (requirements). Preparing for KRF may
involve changing the attitude of both the software engineers and the customers in
handling the requirements. The change in attitude should be on the top of the list of
anticipated future changes, plus others in the system development process.

Figure 8: Knowledge requirement framework (KRF) architecture
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Thepotency and strength ofthe KRF conceptlies inits experimental approach
to organisational change. Theideas generated by ITS experimenters continue to be
robustand challenging—robust because they are rooted in continuing efforts to
refine variables and rearrange experimental designs, and challenging. Inaddition,
KRF uses knowledge from various disciplines thatbear on the issues of the quality
ofthe business sector. KRF represents a powerful paradigm (approach) which
combines both management science and software engineering methods and
methodologies. Earlier we stressed the importantrole of knowledge and commu-
nication in determining a quality requirement. The KRF architecture (Figure §)
accommodates and provides rigorous, clear and agreed requirements through its
different levels, processes, tools and methods used, especially in the first and
second levels of KRF.

This description deals only with the first three levels and the techniques used
withinthese levels. KRF is largely a sociotechnical approach dealing mainly with
social (human) interactions between customers and developers (Mumford, 1985).
Afterall, the process of customer requirements elicitation involves human-human
communications withtheaim ofachievingabetterunderstanding within organisations
and helping elaborate requirements that lead to better systems that better meet the
requirements and expectations of the stakeholders. KRF uses several techniques
atpresent, and we are also exploring the use of further methods (Al-Karaghouli et
al.,2000). The purpose ofall of these tools is to generate, in the various parties
involved in a project, the knowledge and understanding needed to create an
effectiverequirements definition.

The knowledge about the customer, from the system developer engineering
viewpoint, is often limited. Sometimes system developers take too narrow a focus
in terms of the customer requirements, and have different perceptions of the
problem during the first stage of the life cycle (O’ Brien, 1993).

Alltechniquesused in KRF are based on a workshop-participants scenario
(see section— Customer and Developer “Knowledge” Gap). Participants will
tackleasetofrelated questions such as:

*  Whatfeatures ofuser-developer communication can or should be supported
by suchrepresentations?

*  What properties of a representation contribute to making it an effective
communicativeaidinsystem developments?

*  Howarerepresentations transformed in the course of use forcommunication?

*  What relations are there between effective representational support for
communication within user-developer cooperation and for communication
outside those collaborativeactivities, e.g.,incommunicating the results of their
work to system implementers or others who may nothave participated in the
creation of the representations?
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The workshop discussions between user and developer shall provide initial
answerstothe above questions. They alsoreveal gaps in our currentunderstanding
ofthecommunicativerole of representations in systems developmentand laying the
groundwork foraresearch agenda to produce further answers to these and other
questions which arise through the discussions. The workshop discussions should
alsolead torecommendations for the selection and use ofarange to supportuser-
developercommunicationinsystems developmentpractice. Thisinturnshouldlead
to proposals for technologies to support communication through representations.

KRFARCHITECTURE
1. LevelOne(Initiallevel)
* Developer(Technical Knowledge).
* Customer (Business Knowledge).
2. Level Two(Negotiationlevel)

* Stage One—Initial Requirements.

+ Stage Two— Stimulating Discussion.

* Stage Three—Enrich Requirement Discussions.

 Stage Four—Evaluating Requirements.

+ Stage Five—Increment Knowledge of Requirements.

3. Level Three(Common Understanding & Agreementlevel)

+ Stage Six— Clear Understanding of Requirements.

+ Stage Seven— Improved Clear Understanding of Requirements.

+ Stage Eight— Specific, Rigorous and Agreed Requirements.

Many forms of representation have been used or recommended for use in
systems development, such as the “Brainstorming’ and the “Fishbone” techniques
(see Figure 8). These include representations such as:

»  Sketches or storyboards — “Brainstorming” sessions applied curing the

whole process (levels 1-3).

*  Paperprototypes or mockups— “Brainstorming” sessions (levels 1-3).
+  Diagramsusingprescribed notations—“Fishbone” sessions appliedinlevel

2, stages 2 and 3.

*  Diagramswith dynamically negotiated notation—“Fishbone,” “Venn dia-

grams” and “Setdiagrams” applied in level 2, stages 2 and 3.

*  Textinnatural, semi-formal and formal languages —“Brainstorming and

Audio” appliedinlevel 1 andlevel 2.

These representational forms may be combined in systems development
work, either onadynamic, ad hoc basis or through a prescribed method. Surveys,
case studies and anecdotes all provide illustrations of successes and, too often,
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failures of these diverse forms of representation in supporting communication
among users and developers.

CONCLUSIONSAND FUTURE RESEARCH

In this chapter, we have illustrated the concept of incorporating different
knowledge and a different level of understanding to mitigate their effect to the
establishment of agreed requirements. Also in this chapter, amodel (KRF) was
developedtoaid the differentknowledge and differentunderstanding in managing
requirements. Intoday’srapidly changing international business context, the ability
to quickly and effectively manage change is the key to obtaining a competitive
advantage. Quality software has become an essential asset, and the I T architecture
isanimportant factor in the business reactivity ofthe enterprise.

Fragile, rigid systems based on proprietary technology can transform I'T into
abottleneck forthe business. Organisations need a careful, systematic yet systemic
approachto assessing the requirements and impact of IT developments, such as
KRF. We consider the business information system (BIT) as a coin, the business
requirements (BR) and system development requirements (SDR) are two sides of
the same coin, moving inthe same directionto deliver the same objectives and goals.
The focus onknowledge and knowledge management is not on technology per se
butoninstigating organisational change. Requirements and knowledge manage-
mentuse technology as an enabler, the value comes in the practices and processes
that change the system developers, the organisation culture and practice.

The challenge comes with channelling collective learning both within the
business and system developer personnel to satisfy each instance of business need
and to manage the different knowledge in the process of system developments.

Tomanage the requirement you need to manage the knowledge each party
possesses, e.g., BK or TK. To combine the two, you need a knowledge
management (KM) system to handle, moderate, enrich, etc. this diverse knowl-
edge. KRF handles, moderates and amalgamates both BK and TK. On one hand
itwill cater for changes in the requirements, while on the other hand it will help to
stabilise requirements through the use of different tools and techniques, such as
brainstorming, interviews, rich picture, fishbone (Ishikawa), Venn diagrams (Al-
Karaghouli et al., 1999), data mapping & set diagrams (Al-Karaghouli et al.,
2000), scenarios and jointapplication design (JAD) (see Avison and Fitzgerald,
1995).

Organisations need a careful, systematic yetsystemic approach to assessing
therequirements and impact of IT developments, suchas KRF. The KRF approach
stresses the importance of the analysis phase, involves the client throughout, puts
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the onus of final agreed requirements and contains frequent progress checks. Using
thisapproach, small to mediumsized businesses would be able to identify problems
withrequirements and go ontoacquire and implement more suitable IS/IT systems.

KRF works by creating a business discovery platform between the two parties
(the customer and the system developer). KRF represents a step in the develop-
mentofmodernITS projects, because itis tied directly to business implementations
of business service sectors which are growing rapidly (e.g., e-commerce). By
developing standards thatallow businesses and I'T specialists to communicate, our
ongoingresearchaddresses other important generalisations of the differentknowl-
edge problemsidentified in this chapter, including the consideration of different
understanding problems and the modelled analysis of requirements constraints. The
model presented here provides a basis for future generalisations.
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Chapter X1V

Thelmpact of the Knowledge
Economy on L eader snip
In Organisations

Manonvan Leeuwen
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Technologyin Extremadura, Spain

ABSTRACT

Theworld economy isin transition. It ismoving fromtheindustrial ageto a
new set of rules—that of the“ Information Society” or knowledge economy.
This will change everybody’s work, affecting the flow of new ideas into
enterprises, their management, or ganisation and procedures. These changes
have major impacts on the roles leaders need to play, and on the skillsthey
need. Thefocus of aleader has shifted towards moreintangibleissues, being
avisionary, a storyteller and a change agent. Leader s need to changeand to
keep reinventing themselves, they have to be ready to adapt, to move, to
forget yesterday, to forgive, and to structurenew rolesand new relationships
for themselves, their teams and their ever-shifting portfolio of partners, and
they need to have the capacity to employ more than one style of leader ship.
The chapter reviewstheliterature on the skillsand abilities|leadersneed to
be successful in the knowl edge economy, and describestheway in whichthey
need to managetheir organisationsby managing the organisation’ sbusiness
model, creating a risk-encouraging culture and by playing different roles.

Copyright © 2003, Idea Group Publishing.
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INTRODUCTION

You thinkthe past fiveyear swerenuts? Youain't seennothin’ yet! It’s
only going to get weirder, tougher and mor e tur bulent. Which meansthat
leadership will be more important than ever — and more confusing
(Peters, 2001).

Theworldeconomy isintransition. Theemerging new economy representsa
tectonicupheaval inour commonwealth, asocial shiftthat reordersour livesmore
thanmerehardwareor softwareever can. It hasitsowndistinct opportunitiesand
itsownnew rules. Thosewho play by thenew ruleswill prosper; thosewhoignore
themwill not (Kelly, 1998). Inanincreas ngly competitivegloba economy—one
that placesapremiumoninnovation, flexibility and respons veness—thefocusof
management’ seffortsmust shiftfromthemoreefficient management of tangible
resourcestothemoreeffectiveutilizationof afirm’ sintellectua capital andhuman
resources. Tocompeteintheknowledgeeconomy, organisationsmustincreasingly
rely ontheknowledge, skills, experienceandjudgment of their people.

Thisknowledgeeconomy isbased oneconomicva uesdifferent fromthoseof
the*traditionad” economy, it hasshiftedtowardsintangiblesandincreasingva ueby
incorporating knowledgeinto servicesand products. A greater proportion of
economicoutput will bebased oninformationand knowledge. A recent OECD
study pointsout that “ morethan half of thetotal GDPinthericheconomiesisnow
knowledgebased, includingindustriessuch astel ecommuni cations, computers,
software, pharmaceuticals, educationandtel evision. High-techindustrieshave
nearly doubledtheir shareof manufacturing output over thepast two decades, to
around 25 percent, and knowl edge-intensiveservicesaregrowing evenfaster.
Knowledgeworkers...frombrainsurgeonstojourndigts. . .[now] accountfor eight
out of 10 new jobs.”

Thenext mgjor busi nesstransformationisrepresented by seven megatrends,
all duetothenew technol ogies, most of them already havebecomepotent forces
for businesschange. Takingadvantageof thesetrendscan offer great competitive
advantagetoorganisations.

I.  New information and communication technologies, coupled with the
increased speed of scientific and technological advance, are forcing

Figure 1: The shift fromindustrial to knowledge-based econony

Industrial Economy K nowledgeEconomy
Wealth comesfrom leveraging Wealth comesfrom leveraging people,
machines, cash, raw materials— partners, suppliers, competitors and
tangible assets customer experience, know-how and
Organisational Power knowledge-intangible assets

Source: Auckland, 2000 Empl oyee Empower ment
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companiestotransformthemsal ves, rethinking their strategi es, organi sations
and business models. The extended enterprise concept of electronically
networkingcustomers, suppliersandpartnersisnow aredlity. Infactastudy
of IDC showsthat almost 80 percent of European executivesrecogni sethat
thegreater flexibility obtained by theimplementation of thelnformation
Society Technologiesisadecisivefactor inthecompetitivebattle.

New channels are changing market access and branding and causing
disintermediationintraditional channds. Sincecompaniescannow buildreal -
time, closerelationshipswiththelr customers, they areoften cutting out the
intermediaries— andimprovingserviceandreducing costsat thesametime.
Retailinghasbecomee-tailing, atermthat appliesbothtoconventional store-
based retail ersthat embrace the Internet, such asfor example GAP, that
combinespreviewingandorderinggoodsonlinewithrecol lectionof theitems
atthestore, aswell asnew playersbased purely one-tailing, asfor example
Amazon.com, thevirtua bookstore.

Thebalanceof power isshiftingtothecustomer. Withunlimited accessto
information afforded by thenew technol ogies, customersaremuchmore
demandingthanbefore. The* CluetrainManifesto” statesthat“ marketsare
conversations: business| ook at their marketing missionsasdoing demo-
graphicsegmentation, dicinganddicinganddeliveringthemessagedowna
one-way pipeto passiveindividuals, but what’ s happening with the new
technol ogiesi ssomethingmuch morehumanto human, peopl etal kingtoother
peopl e, and thisshould betheway inwhichbusinessesinteract with their
customers’ (Locke, 2000). We are entering an era of unprecedented
consumer power; if knowledgeispower, then consumer knowledgeabout
productsand profit marginswill turnthingsaround. Thecredois*what | want,
wherel want it, when| want it and how | wantit“ (Loeweand Bonchek,
1999). Customer loyalty instead of customer sati sfactionisthekey tosuccess.

. The face of competition is fundamentally changing. Not only are new

competitorscoming out of thewoodwork, but traditional competitorsare
exploiting the new technologies to become much more innovative and
efficient. Globa competitionhasredefined who competes, onwhat basisand
inwhich markets. Therelationship of one organisation to the other may
simultaneously contain el ementsof competition, cooperation, supplying
and buying. Forging partnershipsof conveniencethat moveonwhenthe
benefitsdry upisthekey, agood exampleisthe PowerPC of IBM and
Apple, oldenemies.

The pace of business is moving to “warp speed.” Planning horizons,
information needs and the expectations of customers and suppliers are
reflecting reductionsintime. Speedisshorteningtheproduct lifecyclesfrom
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yearstomonthsorevenweeks.Speed [ gpeed: It took the telephone 40
isreducing thetime lapse between | yearstogetinto30%of all homesin
producingandsdling,andpurchasing | the United States, it took thetel evi-
anddelivery hasbeenreducedenor-  [sion 17 years; it took the Personal
mously; in Tokyo a customer can Computer 13 years; and it took the
order acustomised ToyotaonMon- | Internet 7 years.

day anddriveitonFriday.

The new technologies are pushing enterprises past their traditional
boundaries. Traditiona enterpriseboundariesbetween companiesandtheir
suppliers are a thing of the past, as are internal boundaries separating
processes, functionsand businessunits. Cisco Systemsmaintainsastrong
web of strategi cpartnershipsand systemsintegrationwith suppliers, contrac-
torsand assemblers. Itsalliancepartnersareanintegral component of the
company and aretreated assuch.

Knowledge is becoming a key asset and source of competitive advan-
tage. No longer can organisations account for intellectual capital in a
“goodwill” category. Inthemagjority of thelarger industrial companiesinthe
United States, intangibleassetsareworth doubl ethetangibleassets; inservice
andhigh-techcompaniesthisrateincreasesto5to 15timesover. Organisations
mustincreasetherateof knowledgetransfer andknowledgetransformation,
that istransformingknowledgeintoformswhichallow theorganisationto
moreeffectively profitfromit (Ridderstraleand Nordstrém, 2000).
Thenew knowledge-basedeconomy isredly aboutthreethings(Enriquez, 2001):
Expansion of individual opportunity — After decades of thinking that
“Business’ wassynonymouswith “thecorporation” andthat workerswere
anonymouspi ecesof agiant machine, now theunit of analysisfor creating
val ue, making changeand producingresultsistheindividua worker. Or toput
itinanextremeway, “ Karl Marx wasright,” ashisview wasthat theworkers
shouldownthemaj or assetsof soci ety, thecritical meansof production. They
donow, asinamodern organisation 70to 80 percent of what peopledois
doneby way of their intellects(Ridderstraleand Nordstrom, 2000).
Disruptiveener gy of ceasel essinnovation— Theeraof stable, predictable
competitionisover; theonly way to stay inbusinessnowadaysistobeopen
tonew ideas, new practicesand new opportunities.

Transformative power of information technology and communications
— Thesetechnol ogiesremainapowerful forcethat changestheenvironment
inwhichorganisationsoperate.
Asenterprisesworl dwideareawakeningtotheopportunitiesof thedigital

economy, thereisagrowingredisationthat thetrangtionhasbarely startedandthat
avast number of challengesremain to be addressed before potential benefits
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Exhibit 1: Impact of a leader’s behavior and style on the performance of the
organisation: The leadership style applied to a specific work situation or job
creates the climate in which people work. The climate has a direct impact on
bottom-line performance, affecting growth, sales, productivity, efficiency and
customer service. Climate countsfor up to 25% of thevariancesin performance.
Source: Hay Group

materialisetothefullest (European Commission, 2000), and giving European
businessesacompetitiveedge.

Thestrategicemphasi sshiftsfromtheefficient management of massmarkets
andtangibleassets, toinnovationandtheeffectiveutilisation of knowledgeand
humancapita resources. Asaresult of this, organi zationsandthe r leadersmust also
change(Pickenand Dess, 2000). Thechallengesof today andtomorrow demand
new waysof |eading organi sations, buil ding collaborati onsand creating communi-
ties. Inthenewworldof busi nessdefined by accel erating changeand unforgiving
competition, new model sof how to organiseand competeareessential.

ANEW ORGANISATION

Thetraditional organisation of work, based ontheideasof massindustrial
production, hasbeen questioned moreand more, | eadingtotheimpl ementati on of
team work, just-in-time systems, quality circles and others, as an attempt to
improveproductivity. Inparallel,afundamenta changeintheorgani sationof work
istaking place, ashift fromfixed systemsof productiontoaflexible, open-ended
processof organi sational devel opment. Thisnew concept of aprocessof continu-
ouschangeissometimesdescribed as* theflexiblefirm” andtheworkplaceahigh
trust and high-skill workplace. Thereisnoonemodel, but aninfinitevariety of
models, whichareconstantly being adaptedtothecircumstancesof theindividua
firm and itsworkers. New innovative business models require a shift from a
functionally basedway of doingthingstoonethatisbased onagility, flexibility and
responsveness. Itisnot enoughtosimply apply thel nformation Society Technolo-
giestotherigid structuresand systemsof the* old” economy; an adaptation of
management of rel ationshi ps, processesand transactionsthroughout thewhole
organisationisneeded (Ginigeetal ., 2001).

Organisationsusedtobepercel ved asgiant piecesof engineering, withlargely
unchangeablehuman parts. Their structuresandtheir systemsweredescribedin
inputsand outputs, thecontrol devices, andtheir management asif thewholewas
onelargefactory. Today thelanguageisnot that of engineering but of politics, with
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talk of culturesand networks, of termsand coalitions, of i nfluenceof power rather
thancontrol, of |eadership not management (Handy, 1989).

Whenlargebusinessfirst emergedthroughout theindustrial worldaround
1870, they did not emerge out of the small businesses of 1850 — it emerged
independently. Theonly model available, themost successful organisationof the
19th century, wasthe Prussian Army, which had just been reorgani sed and had
learnedfromtheinability of theAmericansintheCivil War to organi se, transport
and communi catewithmassesof people. It wasthefirst modernorganisation. It
defeatedtheAustriansin 1866, whohadamuchlarger and better-armedarmy, and
then, four yearslater, defeated the French, who were even better armed. The
Prussi anssucceeded becausethey had created an organisation. They werethefirst
onestousemoderntechnol ogy effectively, whichinthosedaysmeantrailroadand
telegraph. Businessescopi edthecommandand control structureof thePrussian
army, inwhichrank equalledauthority. Wearenow evolvingtowardsstructuresin
whichrank meansresponsibility but not authority andinwhichthejobisnotto
command but to persuade.

ORGANISATIONAL CHANGE

The new network technologies reverse the traditional relationship “the
organisationdeterminesthetask” into: “ Thenatureof thetask andtheneedsof those
involved cannow determinetheorgani sational formadopted.” Itisnot aquestion
of technology or power, but of relationships. In organisations integrated by
networks, authority does not work anymore as a base for labour relations. A
revolutionistaking placeintheway that work isorgani sed withincompanies. New
organisationstructures, corporatecul tures, workingmethods, training programmes
andmotivationandreward systemsarebeingintroducedincompanies. Thenew
organisational structures are focused on process-based and market-oriented
organisations, teamworkingandflatter decentralised structureswithmoreempow-
ermentanddevolvedresponsibility.

New corporate culturesinclude greater trust, more participation, greater
personal autonomy, better alignment of employeeand businessobjectives, in-
creased consultation, and greater focusonthecustomer andquality. Thesecultures
arecharacterisedinmost companiesby:

1. Astrongpeopleorientationemphasising greater trust, increased partici-
pation by staff at all levels, and greater autonomy and accountability.
Communication and consultation processes are used to stimulate the
creativity of all thecomponentsof theorganisationandtofocusonthe
development of theindividual . Companieshaverealisedthat their stron-
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gest asset istheir human capital, and thisisalso demonstrated by the
trai ningand career devel opment programmesthat havebecomeanintegra
part of humanresourcemanagement.

Greater focus on customer, service and quality: The emergence of
Customer Relationship M anagementisanexampleof how companiesredise
that thecustomeristheir“raisond’ étre.”

New organi sational structurescharacterisedinmost companiesby theimple-

mentationof thefollowingactions:

1.

N

Mar ket-oriented or process-orientated businessunitsor divisions. Mov-
ingto businessunitsthat focuson different partsof themarket oncritical
processes, improvinginthisway itscustomer focus, or toputinaboldway:
“HierarchyisanorganizationwithitsfacetowardtheCEO anditsasstoward
thecustomer” (Ridderstraleand Nordstrom, 2000).
Semi-autonomouswor kteams, with highaccountability andindependence.
Reduction in the number of functions, emphasising team work and
structuresmorethanindividua recognition.

Reduction in management layers, as hierarchical structures have been
removed by flatter and morehorizontal ones, creating new rolesfor manage-
ment.

New, moreflexibleandlesshierarchical working methodsincludemore

flexibleworkingtime, working patterns, job groupsand job content, multi-
skilling, greater useof part-timeworkersand new management model sbased
on coachingand supporting. Themost common formsof implementation of
thesenew methodsare:

Figure 2: Modes of work
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Mor e flexible working hours: New annual work contracts and new shift
patterns that permit adaptation to seasonal flows and irregular demand
fluctuations, whilemai ntaining competitiveness,

Multi-skillingandjobrotation: Traditional boundariesbetweenfunctions
andjob categorieshavedisappeared and thepeopleintheorganisationare
encouragedtowidentheir skills(and acquirenew ones) andwork inamore
flexibleway (oftenincombinationwiththeset-up of semi-autonomousteams).
New performancemeasurement techniquesaresharedthroughthecompany

and designed to focus both empl oyees and managers on long-term drivers of
competitivesuccessaswel | astraditiond financid results. Theabovechangeshave
beenaccompani ed by new waysof measuring performance, amongwhichthemost
commononesare:

1.

The use of financial and non-financial performance measures. Compa-
nieshaverealised that performanceisnot only based onetheir financial
success, but al soon non-financial measuressuch ascustomer satisfaction,
organisational learningandemployeesati sfaction.

Objectivesfor teamsandindividuals: Connected withthenew organisationa
structures, objectivesareset for teamsandfor individual s, makingtheman
integral part of therealisation of theobjectivesof thecompany asawhole.
Moreopeninfor mation systems: M ore open and transparent communi-
cationandinformation flowscan befound throughout the organi sation,
enablingteamsand individual sto maketheright decisionsbased onthe
relation of thesedecisionstotheir overall performance. Atthesametime
they enablemanagement to obtain moreaccurateinformation about the
organisationandwhat islivingamongtheir employees(animportantissue
for human capital management).

Useof newinformation sources: Thefact that differentitemsarebeing
measured (e.g., for performance) hasconsequencesfor theway they are
measured; advanced performance measurement systems, suchasmarket
research, benchmarking and direct customer response complement the
internal sources.

Changesinindividual appraisals: Asperformancemeasuresand structures
change, individual apprai sal schangesal so; staff isnow assessed by meansof
specific performancetargets(linked to the objectivesset) and horizontal
assessmentsby colleagues, withtheobjectiveof tracingindividual career
devel opment plans. Thesechangesinturnhaveledtotheimplementationof
new reward systems, suchasagreater useof profit sharing, bonusesandother
typesof sharingmechanisms, relating part of therewardsto performance.
Thesechangesintheworking environment createaneedfor agreat cultural

revolutioninsideanorganisation. Changestoroles, jobs, bus nessprocessesand
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the collective sharing of information must be addressed and any difficulties
overcome. Theorgani sationasawhol eneedsto createanew cultural framework
thatisstrongenoughtoreplacehierarchy.

Thisframework will dependonthestrengthof social andknowledgere ation-
shipsthat are much more fluid and much less prescribed than in atraditional
command-and-control environment. Threepartiesmust coordinatetheir roles.
Wor ker s/’empl oyees, whofulfill objectivesor deliver tangibleservicesor output,
apply their uniqueblend of knowledge, expertise, education, intuitionandskillsto
unigue situations and deliver solutions in aunique fashion. Leaders provide
purpose, directionandbehaviourd rolemodels. They shareideaswith, walk among
and listento membersof the enterprise, customizing the message and sensing
employees understanding of enterprisedirection. Manager sperformamiddieman
role, reinterpreting theenterprisevisionandmissioninaway that makessenseand
resonateswith employees. They guide performance and offer suggestionsfor
correctiveaction. Managerswhoareaccustomedtodirectingrather thanguiding
peopl€e sactionswill beuncomfortableinasettingthatisessentialy improvisatorial.

Asmanagement facesgreater andgreater level sof volatility anduncertainty,
itwill ingtinctively try toimplement yet morecontrol . Theonly way toded withthis
new bus nessenvironmentwill betorelinquishcompletecontrol by: understanding

Figure 3: Three coordinated roles
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thenature of chaosand compl exity; accepting complexity but not addingtoit;
measuring theimmeasurabl e; trust, tol eranceand cooperation; andlooking out-
wards.

For successful leadershipinthisnew working environment, managersmust
adopt new approachesinfour key areas. managinginformation, managing people,
managingteamsand managingfacilities, but themostimportantissueistomanage
themsdlves

L eadersoperateinfour dimensions: vision, redlity, ethicsand courage. The
power of strategicvisionliesinhow itisused, aneffectivestrategicvisionisclear,
compellingand communicatedinaway that motivatesandinspires. Thevisionary
leader thinksbig, thinksof new thingsahead. ... .redity istheoppositeof vision, the
leader asaredlistfacesreality asitis, not ashewantsittobe. A survey conducted
by CIMA aspart of Global BusinessM anagement Week 2000, among business
leaders from Asia, the United States, the Middle East, the UK, France and
Germany, showed | eadershipasthemostimportant skill sfor busi nessleadersof
the future. Visionary leaders combine “softer skills” such as vision and
communicationwith moretechnical capabilitiesand know how (Chartered
I nstituteof Management A ccountants, 2001). Informulatingastrategicvision,
|leaders should take input from employees and their concerns should be
addressed insuch away that the strategy becomesasharedvision or shared
ambition (Ghoshal and Bartlett, 1997). Theethicsdimensionreferstobasic
humanval uesandrepresentsahigher level of development; courageistherealm
of will, itinvolvesboth theability to makeastand and theinternalisation of
personal responsibility and accountability. Thechallengefor aleader isto
developall dimensionsat thesametime, andfulfill their full potential instead of
limitingthemselves.

The task of management will to a lesser degree become managing and
controlling, and to anincreasing degreebecomeinspiringand motivating: itis
Spiritua management. Redl | eaderscommuni cate, thencommuni catethesamething
agan,andagainandagain. Communicatingavisonnotonlyinvolvesrepetitionand
acarefully distilledmessage, it demandstheability totell astory ... metaphorsand
languageareincredibly powerful for transferringamessage.

LEADERSHIPINTHENEW ECONOMY

Therearethreehistoric sourcesof authority and abrand new onecomingout
of thelnformation Age: charismaandtraditionledthenomadicagecultures, force
ruledintheagricultural age, ruleof law dominated theindustrial ageand shared
purposeof thenew authority intheinformationage. Napoleon Bonapartebelieved
that aleader was" adederinhope;” accordingtoleadershipguru, Warren Bennis,
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“managersdothingsright,” while*leadersdotheright thing;” andHarold Geneen,
Chief Executiveof I TT duringthesixtiesand seventiesnoted how “leadershipis
practised not somuchinwordsasinattitudeandinactions.” Former UK Prime
Minister Margaret Thatcher oncesaidthat aleader was* someonewhoknowswhat
they wanttoachieveand cancommunicatethat.” Thequestionarisesif theoldideas
anddefinitionsof leadership, asitfittedintothe20th century, still work intoday’ s
new bus nessenvironment.

L eadership is about making things happen and getting things done.
L eadersneedtounderstand and master traditional |eadership skills, understand
and be able to use the information and communication technologies, and
understand and beabletowork effectively inadigital environment. Inthenew
businesspatterns, emerging fromtheknowledgeeconomy, thereseemsto be
enough evidence to suggest that strong leaders will become even more
indispensable. Thenew world of businessdemandsanew way of working, one
that isprimarily characterised by itsresponsivenessto change.

Nearly everyday we are reminded that the future core competence of
companieswill beinther ability tocontinuoudy and creetively destroy andremake
themselvesinorder tomeet new demands. Real changeleadershaveasustained
commitmenttochangeanddrumup courageinthosearoundthem, tocha lengethe
status quo and to gain acommitment to abetter way of doing things. They see
changeaspebblesdroppedinapond, creating expanding wavesof energy that
spread aroundtoimpact peopleat dl leve s, thereal changel eader isthepebbl ethat
makesthesewaves(K atzenbach, 1996).

Thisnew way of workingisal so characterised by theimportanceit givesto
recruitingtheright people. Theshifttoknowledge-intensiveeconomy meansthat
individual s are much more expensive to replace. Skilled staff can movejobs
relatively easily, whichinturnmeansthey requiremorethanfinancial rewardsto

Figure 4: Hierarchy of needs

N\ PHysioLogicaL
SECLURITY

"'\ AFFILIATION J.r'
Y ESTEEM  /




The Impact of the Knowledge Economy on Leadership in Organisations 249

keepthemmotivated. They needtofee asenseof value, fulfilmentand—above
all —belongingif they areto stay. Itlooksamost asif Maslow” sHierarchy of
Needshasbeenturned upsidedown (Figure4).

Butitisnotonly about thepeopl eintheorgani sation; |eadersthemsel veswill
havetoacquirenew skillsinorder tosteer thebus nessof tomorrow. They will have
tolead at adistance, soto speak, asoutsourcing and homeworkingbecomemore
common. Theywill needtolearnto’leadout’ teamsof distant workersover whom
they might not haveany direct supervisory power. Inaddition, they will havetoact
alot faster if they areto keep up with the pace of change.

Somebelievethat not much haschanged fromthe Old Economy. A study
among more than 1,300 U.S. executives shows that according to them, the
management skill sand personal attributesnecessary for successful leadership,
althoughacknowledgingtheimpact of new technol ogies, aresolidly groundedin
traditional skillsand qualities. Themanagerial skill snecessary for successinthe
digital or knowledgeeconomy, accordingtothisstudy, aretheability todevelop
andimplement bus nessstrategy (mentioned by 76%o), operational management
skills (59%) and understanding emerging technologies (53%). The personal
attributesthat arestill relevant today are, among others, communicationskills,

Exhibit 2: Leadership attributes according to Federal Express

Charisma: Instillsfaith, respect and trust; has a special gift of seeing what others need
to consider. Conveys a strong sense of mission.

Individual consideration: Coaches, advises and teaches people who need it. Actively
listens and givesindications of listening. Gives newcomers alot of help.

Intellectual stimulation: Gets others to use reasoning and evidence, rather than
unsupported opinion. Enablesothersto think about old problemsin new ways. Commu-
nicatesinaway that forcesothersto rethink ideasthat they had never questioned before.
Courage: Willing to stand up for ideas even if they are unpopular. Does not givein to
pressure or to others' opinionsin order to avoid confrontation. Will do what’ sright for
the company and for employees even if it causes personal hardship.

Dependability: Follows through and keeps commitments. Takes responsibility for
actions and accepts responsibility for mistakes. Workswell independently of the boss.
Flexibility: Functions effectively in changing environments. When alot of issues hit at
once, handles more than one problem at a time. Changes course when the situation
warrants it. Reaches sound and objective evaluations of alternative courses of action
through logic, analysis and comparison. Putsfactstogether rationally and realistically.
Uses past experience and information to bring perspective to present decisions.
Integrity: Does what is morally and ethically right. Does not abuse management
privileges. Isaconsistent role model.

Judgment: Reaches sound and objective evaluations of alternative courses of action
through logic, analysis and comparison. Putsfactstogether rationally and realistically.
Uses past experience and information to bring perspective to present decision.
Respect for others: Honours and does not belittle the opinions or work of other people,
regardless of their status or position.
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integrity, ability to coach and mentor, and creativity (Kearney, 2000). The

Americancompany Federal Expressthinksthat thetraditional leadershipskillsare

still validintoday’ sworldand hasidentified ninepersond attributesshared by the

best|eaders, that areusedtorateaspiringleadersonwhether they possessthese

attributes(seeExhibit 2).

ButDigital |eadershipdemandsmorethantheapplicationof theskillsof theOld
Economy; it requires new ones that enable speed, flexibility, risk-taking, an
obsess onwith customersand new level sof communi cationing detheorganization
areneeded.

Citrinand Neff’ ssix augmented qualitiesof |eadershipintheK nowledge-
based Digital Economy areasfollows(Citrinand Neff, 2000):

1. Obsessingabout thecustomer: No businesscan succeed without custom-
ers. TheKnowledge-based Digital Economy invertsthetraditiona relation-
shipbetweenthecompany andthecustomer, dramaticaly loweringcustomer’s
costs in switching suppliers; therefore customer obsession is a critical
leadershipcharacteristicintoday’ sworld.

2. Building aflat, cross-functional organisation: Asmentioned beforethe
command and control style of management wastheruleinthelndustrial
Economy, astylethat hasnow givenway togreater organisationd flexibility.
AstheChairman of General Electric, Jack Welch, oncesaid, “ Thekey to
organisational successgoingforwardwill betohavetheright personsolving
themostimportant busi nessproblems, nomatter wherethey arel ocatedinthe
company hierarchicaly, organisationally or geographically.”

3. Managing via business model: The difference between developing and
maintai ningawinningstrategy, anessentia e ement of leadership, intheOld
Economy andtheK nowledgeone, isthestrategy devel opment process.

4. Evangelisngandgeneratingpositivebuzz Organisationshavealwayshad
to communicate effectively with their employees, but in the Knowledge
Economy, effectivecommunicationhastogoastepfurther; anorganisation
needstobeableto”evangdise’ thecompany andtogeneratepublicrelations
buzz, asafirst steptosuccess. Asmentioned before, management becomes
increasi ngly inspiringand motivating, andthekey for being effectiveisthe
abilitytotell astory. Storiescantransfer knowledge, embody tacitknowledge
and nurturecommunity inwaysother formsof communicationcannot, asit
involvesthecreating of meaningfor themembersof theorganisation.

5. Encouraging risk-taking for real: The innermost mechanism of human
progressiscalledfailure; thereforeleadersneedtomakerisk-takingaredity,
not justtalk, makingitlessrisky totakerisks.

6. Rollingupthedeevesandworkinghard: Of courseall theabovementioned
won'tmakeadifferenceif itisnot combinedwithhardwork and commitment.
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Someof thei ssuesmentioned by Citrinand Neff (2000) may havebeenaround
for someyears, for exampletheimportance of the customer or building aflat
organisation, but havegai ned an enormousimportanceinthenew environment
busi nessesoperatein, asthespeed of changeisurgingthemevenmoretofocuson
thedemandsfromtheir clients, andtorespondtotheseneedsintheshortest time
possi bleby havingaflexibleorganisation. Twoaspects, though, aremorespecific
for the new knowledge-based economy: managing via business model and
encouragingrisk-takingforreal.

Managing via Business Model

The knowledge-based economy prioritises intangible assets, such as
“organisationd capital,” whichinvolvesaprocessof knowledgemanagementand
knowledgecrestion, anditsdepl oyment for organi sational changeand continuous
adaptationof businessmodels. A real businessmodel i stheorganization’ score
logic for creating value, or in other words: the set of value propositions an
organizationofferstoitsstakehol ders, a ongwiththeoperating processestoddiver
on these, arranged as a coherent system, that both relies on and builds assets,
capabilitiesandrelationships, inorder tocreateval ue.

Itisbusinessmodel innovationthat i sthekey determinant of success, creating
adrivetowardsinnovationandthecreation of organisationa structuresthat enable
to take advantage of the opportunities of the new economy (Bounfour and
Damaskopoulos, 2001). Thesenew businessmodel sneed tomovebeyond cost
control to addresstheissueof how to createvalue(Tapscott, 1997).

Relationshipsintheknowledge-based economy aremuch morefluidand
multidimensiona,andasaresult, |leaders, rather thanmanaging viaadetailedannua
strategi c planning process, manageviaastrategicframework, or businessmodel,
using scenariostotest assumptionsonfuturedevel opments. Thenatureof creating
strategicadvantagetoday haschanged. M orethanadecadeagoinnovationstarted
with astrategy, which then moved on to a description of the process and the
implementationof informationtechnol ogies(I T), theuseof informationtechnol ogies
super-imposedonrigidstructuresand systems. Thenext devel opment focusedon
changeleadership, thestarting point being strategy.. Intoday’ scomplex andfast-
changing environment, organisations need to be adaptive, and theinnovation
processcanstartinany part of theorganisation.

The implementation approach of new business models should integrate
elementsof strategy, process, organi sation, partner rel ationshipsandtechnol ogy,
asthesecannot beseparated. Thesuccessdependsonanintegrated approachthat
ensurestechnology capabilitiesarefully understood and utilised, and that the
company cantakestrategicadvantageof them (Figure5). Successful organisations
will bethosethat excel inbuilding networkedbusinessmodel s, realisesustainable
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Figure 5: Changes in the innovation process
The '90s

strategy, process and IT
PARALLEL: Strategy al influence each other

SEQUENTIAL: first, but process & IT increati ng Competitive
Strategy first, must be done advantage
the processand  concurrently—they
then IT haveinfluence Organizations, rolesand
behavior must evolve
Change |eadershp significantlytoalign
considerations are with new business
critical inmaking models, capabilities&
process & IT work trading partner
longterm relationships

economiesof scale(bothonanindividual asonanetworked basis), focusoncore

competency, andforgetrusted rel ationshi psbetween partnersand customers.

L eadershipisconcerned with boththechoiceof anappropriatemodel and
withmakingthetrangtion. Therearefivelevelsatwhichhigh-quality leadershipis
relevant (Tate, 2000):

1. Choosingtheright businessmodel for the company’ sfuture: Thereisno
right paradigm; a particular form of business model may or may not be
appropriateforacompany, givenitsheritageanditsgenericframework.

2. Understanding the company’ s present business model: That is under-
standingthegenericframework—of commitments, expectations, valuesand
norms—that arisefromitslocationinagivensociety at agiventime.

3. Leading the company on a journey from the present to the future, as
leadingthetrangitionmust takeaccount of wherethecompany iscomingfrom
aswell aswhereitisgoingto.

4.  Running the company successfully within the framework of the chosen
businessmodel.

5. Continually monitoringthemodel inadynamic competitive, technol ogi-
cal and social environment.
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Exhibit 3: The Post-1t Product

Dr. Spencer Silver wasworking in the 3M research laboratoriesin 1970 trying
to find astrong adhesive. He devel oped anew adhesive, but it was even weaker
thanwhat 3M already manufactured. It stuck to objects, but could easily belifted
off, it was super weak instead of super strong. But, what to do with it? For the
nextfiveyears, Silver gaveseminarsand buttonholedindividual 3Mers. Thenfour
years|later, another 3M scientist named Arthur Fry was singing in the church’s
choir. Heused markersto keep hisplaceinthe hymnal, but they kept falling out
of thebook. Remembering Silver’ sadhesive, Fry used someto coat hismarkers.
Success! With the weak adhesive, the markers stayed in place, yet lifted off
without damaging the pages. 3M began distributing Post-1t Notes nationwidein
1980-ten years after Silver developed the super weak adhesive.

Encouraging Risk-Taking for Real

IntheDigital Economy wherebarrierstoentry arelow andtherewardsfor
successhuge, continuousinnovation and new approachesareneededtogain, or
maintain, acompetitiveadvantage. Aninnovativeenvironment must havean
exceptionaly hightol erancefor mi stakes, asinnovationrequiresexperimentation.
L eadersof thefutureneedto havean experimental mindset. Somedecisionswill
work, somewon’t. Someprojectswill pay off, somewon'’t. Inother words, facing
reality meansfacing uptomistakesandfailures, nobody getsitrightthefirsttime.
Winston Churchill said: “ successistheability togofromfailuretofail urewithout
losingyour enthusiasm.” Minnegpolis-based 3M’ scultureisfilledwithstorytelling
onhow risktakingandfailureledtosuccess; probably themost famousstory isthe
Post-It product.

Differentindustriesand different busi nesscircumstancesdemanddifferent
level sof risk-taking, but still somesuggestionscanbemadefor encouragingrisk-
teking:

1. Actionsspeaklouder thanwords. Senior management must bethefirstto
model risk-takingbehaviour by sharing their mistakesand what they have
learned.

2. Developskills: Someindividua sfear risk-taking becausethey lack theskills
or experiencetomakesounddecisions; intens vetrainingandjob coachingare
essentia inthiscase.

3. Recognise/rewardrisk-taking: Toooftentheonly recognitionfor risk-taking
ispunishment whenthingshavegonewrong. Thestigmaattachedtofailed
risk-taking must beeliminated, andthosewhotakerisksand succeed should
berecognised and rewarded.
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Inbetweenall theturbul ence, threecommontendenciesinleadershipcanbe

Seen.

1. Fromstrategist to visionary: People do not establish strong emotional
bondswith strategies; they do not compromisethemasthey respondtothe
what-question and not to thewhy-question, and to know thewhy ismuch
moreimportant... Visionis* asharedimageonwhat wewant organi sations
tobeortobecome’ (Albrecht, 1994); creatingavisonmeansbeingbrutal ly
honest about yourself and what you want to be, as well as what the
organisationisandwhat itwantstobe. Inother words, havingapersona vison
convincing enough for othersto share, to express what others could not
express. A goodexampleisWalt Disney’ svision: “ Makepeoplehappy.”

2. Fromcommander to storyteller: Strategic |eaders can control and com-
mand, whilevisionary leadersstimulateand” seduce.” Gardner (1996) states
“thekey toleadershipistheeffectivecommunicationof astory,” andtheseare
acceptedmoreeasly if they areof the* Star Wars’ type, s mplehistoriesthat
contrast thegood and thebad. Not only theformisimportant, but alsothe
content, thereforeleadersneed to dominaterhetoric, including the use of
metaphorsandrhythm.

3. Fromsystemar chitect tochangeagent: Theleaderspreparedfor thenew
economy force peopleto think and prepare for an uncertain future; they
concentratel esson managingand controllingempl oyeebehaviour andmore
onthedeve opment of their abilitiesfor initiativeandthesupport of theiridess;
theleader opensuptheway for theothers.

CONCLUSIONS

Thenew economy isabout rei nventing how businessisconducted, inevery
singlejobandinevery singleorgani sation; thereisarevol utiongoingon. Noneof
thehistorical referencesonunderstandingtheworld, themarketplaceand work
apply anymore: “Speed isthe holy grail” (Miller, 2001). There will be more
confusioninthebusinessworldinthenext decadethaninany decadeinhistory. And
the current pace of changewill only accelerate. Itisonly going to get weirder,
tougher and moreturbul ent, which meansthat | eadershipwill bemoreimportant
than ever and more confusing. L eadership will emerge asthe most important
element of bus ness— theattributethat ishighestindemandand shortestinsupply.

Intheorganizationsthat have adapted successfully tothenew knowledge-
based economy, everyoneisal eader, responsi blefor creating anenvironment for
collectivegainand success. Themain characteristic of aleader will betocreate
other leaderswithintheorganization, and thusbuil ding management strengthto
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achievechangethroughout theorganization,imperativeinaworldwhereorganiza-
tionsno longer have thetime for day-to-day decisionsto go up and down the
hierarchy. Choosingtheright businessmodel isessential, anditsimplementation
shouldintegrateel ementsof strategy, process, organi zation, partner rel ationships
andtechnology. Thoseorganizationsthat excel in building networked business
model srealizeeconomiesof scale, focuson corecompetency, andforgetrusted
relationshi psbetween partnersand customers, will besuccessful. Anexceptionaly
hightolerancefor mistakesintheseorganizationscrestesaninnovativeenvironment
inwhichleadershavetohaveanexperimental mindset.

Itisaboutinfluencingtheorgani zationtofaceitsproblemsandtoliveuptoits
opportunities; thereforesuccessful leaderswill betheonesthat areabletomobilise
andmotivatetheir peopletotackletoughchallenges. A leader needstocreatethe
visionand put themechani smsinto place, sothat thepeopleintheorgani sationcan
producetheresults. They haveto haveapersonal vision convincing enoughfor
otherstoshare, they stimulateand* seduce,” usingstoriesaseffectivecommunica
tionmeans, not only focusingoncontent but a soonrhetoric. Leadershipinthenew
environment should not beseenasa” position” based on power and authority, but
asa"function” basedon principlesandpersona abilities, aswell asonthecapacity
toinvolveotherstoreach consensusoncritical decisionsandonproblemsolution,
developingtheabilitiesforinitiativeof theirempl oyees. L eadersmust conscioudy
buildtrustlinkagesamongemployeesat all level s, andwithpartners. Only thislevel
of trust and theresulting productivity will offer thecompany aclear competitive
advantage. L eaderstrusttrust: every word, every action, every initiativethey redise
must buildtrust: Accordingto Carly Fiorina, Hewlett Packard, * Y ouhavetobe
consciousabout your behaviour, becauseeveryonee seis.”

L eadershipisanimprovisationd art; thereisnoone-size-fits-all approach. The
game keeps changing, competition keeps changing, thereforeleadersneed to
changeandtokeepreinventingthemsel ves, they havetobeready toadapt, tomove,
toforgetyesterday, toforgive, andtostructurenew rolesand new rel ationshipsfor
themselves, their teamsandtheir ever-shifting portfolio of partners. And most
important they need to have the capacity to employ more than one style of
leadership. AccordingtoRichard Leider (2000), founding partner of thel nventure
Group, leadersneedtorealisethat “ peopledon’ tleavecompanies—they leave
leaders.” Moreover, al important businessgurusagree, failureisanecessary
experiencetobecomealeader; you havetolearnnottobecareful.

But somethingswill never change: successful leadershipstill remainstheresult
of hardwork and commitment, andjust asinthiscentury andthelast, thesamewiill
most probably betrueinthenext.
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Chapter XV

The Role of Teams in
Business Process Change
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ABSTRACT

The concept of reengineering teams is not new to business process change
practice andresearch. However, frameworks that describe the organisational
changes that have to be undertaken in order to establish reengineering teams,
in particular, are novel. By having such a framework, practitioners and
academics alike can determine beforehand what to expect before the actual
team is formed. This in turn allows organisations to prevent disastrous
consequences, something that can occur if information is not available.
Additionally, the chapter describes the characteristics that surround the
planning and design of reengineering teams. This can be used as a suggestion
for organisations in order to decide if they do have the appropriate numbers
of individuals within a team. From these explanations it can then be stated
that this chapter can serve as a directive that organisations undertaking
business process change in the future can use as guiding information.

INTRODUCTION

The normative literature on business process change (BPC) emphasises the
roleofreengineering teams; however, when investigated in detail it can be found that
there is minimal literature about their formation, tasks and so forth. In particular,
when BPC was being introduced, Davenport (1993) and Hammer and Champy
(1993) stressed thatthe implementation of BPC is better if areengineering team s

Copyright © 2003, Idea Group Publishing.
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established to undertake the management change approach. However, after
examining to thisissue, there was little detailed information about the manner that
they could be formed, and what are their constituents. BPC is defined as the
“radical rethinking of business processes to achieve dramatic improvements
in critical contemporary measures of performance such as cost, quality and
speed”’(Hammer and Champy, 1993).

BPCisamanagement change approach that still holds the interest of both
academics and practical researchers (Willcocks and Currie, 1996). This canbe
confirmedby determining thenumber of articles still being published about the topic
both within academic journals and projects on BPR being funded by various
research bodies and reports.

Thisresearch has attempted to fill some of the gap regarding reengineering
teams by providing a framework thatillustrates and describes the organisational
changes that can be expected to occur when a reengineering team that has
undertaken BPC is formed. This framework is based upon an original one that
examined the impactoforganisational change by theadoption of CASE tools. Ithas
toberemembered that this framework applies to the reengineering teams when the
project is at the planning and analysis stages. The teams at these stages do not
require the assistance of information systems (IS) to a large extent, hence the
minimal emphasisuponIS.

To describe and understand the research discussed in this chapter, the
following section first begins by describing some of the theory surrounding
organisational change. This was important to identify how the research can
proceed. Thisis followed by a description of the research methodology, which
allowed the capturing of the data. An explanation about the framework is then
provided, which s then closely followed by the application of the framework in
practice using the case study undertaken for this research. Following this a
discussion aboutthe implicationand limitations of this researchis offered. Finally,
the chapter draws conclusions from the discussion afforded in the chapter.

BACKGROUND OF ORGANISATIONAL CHANGE

Inthis sectionabackground of the normative organisational change literature
isprovided. This allows the reader to obtain a better perspective of the approach
thatis ofinterestto this research. When examining BPC, ithas been found that the
approach falls within the vicinity of organisational change. There are several forms
ofchange withinthe organisational change area, butthe one being emphasised in this
chapteristhe changemodel of Lewin (1947). There have been several methodolo-
gies that have been developed in recent years to investigate the process of
organisational change, butultimately their foundations areunderpinned by the most
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famous and established Lewin’s (1947) model. With change occurring more often,
present-day researchers have begunto find ways to form their own impressions of
the changes taking place, thereby extending the theoretical foundations of Lewin’s
(1947) model (Orlikowskiand Hoffman, 1997; Armenakis etal., 1999).

Lewin (1947) contends in the model that that there are two sets of opposing
forces that exist within a social system—the driving forces that promote change
and theresisting ones that want to maintain the status quo. Lewin’s model has three
stages thatan organisation undergoes to obtain organisational change: unfreezing,
changing andrefreezing (Jones, 1968). Unfreezingis the stage at which there is
arecognised need for change, and actions are taken tounfreeze the existing attitudes
and behaviour. This is viewed to be essential to obtain employee support and
reduce the resistance to change. Once the actions have been recognised, the
organisation moves toward changing to the desired state. After the change has
taken place, then the final stage of refreezing, whereby a positive reinforcement of
desired outcomes to promote the new behaviours and attitudes, occurs (Dawson,
1994). Although this step is viewed to take place, itis seen to last for only a short
while before the organisation has to prepare to unfreeze once again, particularly as
the environmentisrapidly changing and organisations have to change in order to
survive or operate in the present market. Having provided the background of the
model, the chapter now offers a description of the research methodology used.

RESEARCHMETHODOLOGY

The data collected for this research was interpreted using the ‘grounded
theory’ method (Strauss and Corbin, 1990). Since the research is contemporary
and little information regarding the area was obtainable, this was the best method
to pursue. Grounded theory was most applicable after the data was collated and
analysed. Theresults were coded and itbecame apparent that they were best suited
to a framework similar to that proposed by Orlikowski (1993).

However, ithas to be understood that the theory developed in Orlikowski’s
(1993) case was foradopting and using case tools as organisational change. This
research onthe other hand is investigating the issues with regards to reengineering
teams in obtaining BPC. By doing so, an understanding about the way that
reengineering teams, an essential component for the implementation of BPR when
obtaining business process change, is achieved. Italso describes the changes that
occur within the organisation and environment in order to operate and obtain the
required results.

One oftheinitial steps to be undertaken for the development of the framework
was to formaresearch question. Inthe face ofthe method being used, the research
question formed was: What are the critical issues that shape the organisational
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changes associated with the adoption and use of reengineering teams in the
context of business process change?

The analysis of the data was undertaken using a combination of face-to-face
and Telephone interviews. The total numbers of interviews undertaken were
approximately 90. The interviews were undertaken upon individuals from various
levels ofthe organisational, thatis, directors, senior managers and middle-level
managers were interviewed. This was to obtain amore unbiased viewpointand to
providerigourto the data. Additionally, amixture of the strategy of open-and close-
ended questions was applied. To verify that the data was appropriate and
applicableto the organisation, a triangulation of methods that mainly consisted of
data, methodological and theory was utilised.

EXPLAINING THE FRAMEWORKREGARDING
REENGINEERING TEAMS

Tounderstand how the framework regarding reengineering teams works, the
following descriptionis offered. Before thatan assumption about the organisational
process is provided. The organisational process followed is influenced by the
structuration theory of Giddens (1984). The theory is based upon the premise that
interaction between the human actions and institutional contexts take place over
time. Therefore, the two areas— human actions and institutional contexts —are
no longer two separate areas of investigation having no impact upon one another.
Instead they do have arelationship with one another, but overalength oftime. Thus
making the assumption that human actions and institutional contexts have a
relationship over time, the research then determined how the institutional
context could be influenced by the actions of competitors or clients. Having
described the theory that developed the framework of Orlikowski (1993), the
chapter now describes the details and operations of the framework in terms of
thisresearch.

RELATING THEORY TOPRACTICE

Inthis section the results of the conceptual framework are described in real-
lifeterms. This was achieved by using the data collected froma case study, and it
was decided thata public sector organisation that had recently undertaken BPC
would beused. This organisationis called People Care' and in the following sub-
section, the background of the organisation and the changes that itunderwent when
BPC was introduced are provided.
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Institutional Context

Clients

People Careis apublic sector organisation—local authority —that s fully
funded by the government. This means that itis accountable to various people, but
mainly, themembers ofthe publicand the government. Whenidentifying the clients,
itwasapparent thatthey varied, frommembers of the public, the government, other
local authorities and other public sector organisations, such as fire stations. When
decidinguponthe services to be provided to the members of public, the organisation
has to be considerate of the other government-funded organisations that are
dependentupon People Care for their funds. For instance, there are schools within
People Care’s domain thathave to be allocated funds. In this case, People Care
receives the funds and has the added responsibility of distributing them ina fairand
efficient manner. Assuch, People Care also provides funds from the government
to the organisations that are dependent upon the government.

People Care serves the members of the public in its vicinity by providing
various services, including highway maintenance, strategic planning, traffic, social
services, housingand education. Presently, the organisation employs thousands of
people withinitsregion and beyond to provide the required services and products,
and the trend is viewed to continue.

People Change is undertaking business process change in several stages and
is currently still in the midst of a business process change. The change is being
undertaken within stages; the first stage involved the development and implemen-
tation ofa call centre.

Competitors

Since People Careisapublicly funded organisation, its competitors are limited
toother publicly funded organisations. Overall, it was found that competition occurs
fromother large local authorities and government-funded organisations. However,
itwas stressed that since members of the public and their needs were foremost for
the organisation, competition did notalways enter into the picture. Instead, service
and provision of delivery were of utmostimportance.

Organisational Context

Corporate Strategies

This was an unusual organisation in that earlier training to undertake the
project was not really provided; instead teams were formed by selecting
individuals who were experienced and had the existing knowledge and skills
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that were required to undertake the project. When working for the local
authority, individuals are expected to undertake training courses related to their
daily jobs.

The teams usually worked within their daily functional areas as it was felt that
the individuals should be close to their daily tasks and attend to the duties from the
project. During the earlier analysis periods, external consultants were employed to
assist the planning, analysis and design team; however, once that task was
completed, they were also left out.

Structure and Culture

Theauthority isatraditional organisation with several hierarchies inits structure
and these include the first line managers, senior officers and steering committees.
Control ofthe organisation isundertaken by the central government funding body.
There are several locations of the organisation since so many personnel are
employed by the organisation.

The culture of People Care is a flexible and innovative one, whichrecognises
and encourages career developmentand the quality of working life. Individuals are
encouraged to undertake further studies. As explained earlier, People Care
recognises notonly educational benefits, butalso family responsibilities. Allowing
individuals towork ona flexible hours scheme achieves this. This means that when
acertainnumber of hours ofthe working week are completed, then the individual
has the choice to work over the amount and take the extra hours off from their
coming work week schedule.

Career developmentis usually arigid path with a graduate beginning atalevel
of'the organisation that allows progression to a good managerial position after
several years ofemployment. Career is usually assessed using appraisal schemes,
where the responsibilities of an individual as well as the career development are
assessed. Thisisusually in the form of an interview between the manager and the
individual. However, this is in the instance of progressing up a scale on the
progression ladder. There are instances when the end of a scale isreached and to
progresstothenextlevel, a formal interview by a panel of executives isundertaken.

Fromthese discussions it can be seen that the actions within the institutional
contextinfluence the conditions required by management foradoptingand using the
reengineering teams (arrow 1). The information that is given in the conditions
required by management for adopting and using reengineering teams in turn,
influences the institutional context (arrow 2) and is illustrated in the following
description.
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Figure 1: A framework describing the theory about reengineering teams used
in the planning and analysis stages

INSTITUTIONAL CONTEXT FOR ADOPTING AND USING TEAMS

Adopting and Using Adopting a!nd U_sing
the Reengineering the Reengineering
Team Team

Adopting and Using
the Reengineering
Team

F——————— e — ===
I 1
1 Environmental Context Organisational Context !
I e Clients « Corporate Strategies 1
I Competitors e Structure and culture of the firm |
1
/ 2/ 4 5 7 8
* Recognising and * Obtaining appropriate Reactions to the |
expressing the team settings changes brought by I
organisation's + Altering organisational the team in:
problems practices and policies « Management 1
Formulating the 3 + Changing the 6 * Theindividuals ||
vision organisational structure working for the
«  Formulating the =P - Varying the team's role: to =P organisation 1
intentions to the management and old e The team |
organisation departmental colleagues ¢ The clients I
Preparing individuals
(belonging to the team) for I
new human aspects such 1
as trust, empowerment I
and motivation
1
1
1
1
1
" 1
Conditions for Consequences of I
1
1

STRATEGIC CONDUCT IN ADOPTING AND USING THE REENGINEERING
TEAM

Conditions Required by Management for Adopting and
Using the Teams

The three actions undertaken by management assisted the team with the task
at hand in this category. They were crucial for the project as they relayed the
expectations of managementto the team. Ifthey were not there, the team would not
be ableto form impressions and views about the problems facing the organisation
atpresent and what was required ofit.
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Recognising and Expressing the Problems Faced by the Organisation

The government feels that “while many of England’s councils are actively
tacklingthe need toreview structures and methods, many have become out of touch
andirrelevanttothelives oflocal people” (Management Report). With IT becoming
readily available, it was within reach of many organisations and members ofthe
public and was flexible enough to deal with many different situations. This was
viewed to be particularly important as everyone could obtain and use the desired
IT. The present governmentis also very interested to develop the potential of IT and
the benefits offered by it. Also the government’s new initiative on ‘best value’ and
otherrecentreports that conveyed similar messages made almost all the existing
local authorities consider change.

People Care conducted research and found that the residents of the county
were not happy with the services being provided. For instance, ifan individual
required information about schools in the county, various individuals had to be
contacted and there was still no assurance that the required information would be
obtained. Withtechnology being widely available and being able to provide various
differentservices to individuals, the organisation then considered a change that
could be obtainable with the assistance of IT. For this the ideal was viewed to be
acall centre which would be a central systemallowing calls to be handled by amulti-
functional group of people, rather than the present situation where questions were
beingunanswered since knowledge in the area is limited.

Formulating a Vision
A number of core processes were identified at the early stages of the project.
Theinitial planning, analysis and design team conducted this task with the assistance
ofexternal consultancy firms. The initial results of the conducted analysis included
an estimate of the costs involved in transforming the processes from their annual
budget. Additionally, some support processes such as the people, money and
Information Technology underpinning the core processes were identified, but
providing anin-depth analysis about them was notanissue considered by the team.
Areport was compiled thatincluded a description of the analysis as well as the
impact ofthe expected change and presented to the steering committee. The core
processes that were identified are described below:
*  “Engagingand managingthe democratic process,
*  Generatinginformation and intelligence about People Care,
*  Developingastatement of intent (of vision, direction and priorities across
the County),
*  Determining whatto deliverand method of delivery,
*  Monitoringandevaluatingdelivery.”
(People Care, Draft Report)
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A visionthatlisted the members of the public and the organisation’s expecta-
tionsregarding service notbeing met, and being below the organisation’s ‘ideal,’
was initially formed. Encompassed within the vision was also the note about how
the organisation would meet the challenge with confidence and obtain business
benefits both for the organisation and its customers. However, due to the vision,
there were other expectations that were formed during the initial stage and these
expectations were relayed to the team when the team began its tasks.

Formulating the Intentions of the Organisation to the Team

In orderto determine the progress of the team, new strategies, review of the
existing ones, progress and strategy meetings were arranged. Fortnightly meetings
to provide updates to the whole of the team were held. It was necessary forall the
team members to attend. If it was not possible to do so, then prior notice was
provided and updates ofthe work were sent to the team and in exchange, the team
leader sent e-mails with the decisions and updates made in the meeting. The
meetings were held for approximately an hour and within the project manager’s
offices. The offices are located within the authority’s premises and are usually used
for the purposes ofholding meetings. As such, they are equipped with flip boards
(that were used for purposes such as writing brief points), drawing diagrams,
conference tables and chairs. Other meetings were also held to provide the steering
committee with an update and obtain their feedback on their undertaken work.
When a thorough analysis of the work was required, a day away from the
organisation was organised. This was to prevent distractions from their daily jobs
andto havea ‘change of scenery.’

Itcanbeinterpreted that the actions undertaken at this stage are affected by
the institutional context, particularly the organisational context one, since the
information for the tasks undertaken at this step is obtained from that particular area.
Oncethesethree actions areundergone, management’s nexttask is to form the team
(arrow 3) and for that certain changes have to occur that are described as follows.

Adopting and Using the Reengineering Teams
The team was formed as aresult of well-thought processes and activities, and
they are described as follows:

Obtaining the Appropriate Team Settings

The original reengineering team that was responsible for planning, designing
and analysing the change consisted of approximately 10 individuals, all retaining
positions ofhigh authority within the hierarchy of the organisation and belonging to
various departments within the organisation. The team members were individuals
whose decisions were carried out rather than waiting for approval from senior
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managers. The only approval sought was that of the Board. They were also
responsible for providing reports of their discovery to a steering committee that
consisted of members of the Board, who were elected members of the council. This
team was unlike the implementation teams, as this was a self-directed one that was
formed forthe purposes of determining whether BPC was actually the management
change approach that was desirable for the local authority.

A corporate director within the local authority devised the plans for BPC and
thereafter, sought approval from members of the Board. After a deliberation
period, approval towards the project was given. Once the decision to undertake
BPCwasmade, the next step was to form the implementation teams to undertake
the project. Thenumber of implementation teams that were formed varied between
8 to 10. In some instances, the teams were disbanded as soon as a task was
completed. The process of forming these teams was along one, as many individuals
hadtobeselected since it was felt that this was nota job for one individual.

Theimplementation teams usually consisted of between 10to 12 individuals.
The individuals ranged from graduates, accountants and holders of national
vocational qualifications, certificationreceived as aresult of attending courses set
up toimprove theknowledge and experiences of the individuals in the organisation.
Ratherthan having arandom selection process, and not providing anyone with the
opportunity to express an interest in the occurrences of the organisation, advertise-
ments describing theroles and responsibilities of the newly formed vacancies were
placed within the departments. Selection was made based upon the knowledge,
skills and attributes of the individuals. When examining the knowledge area,
emphasis was placed more upon how familiar to the organisation and to their own
departments the individuals were. This was the main criterion utilised. The skills
searched for were team development, writing and presentation ones, and the
attributes were flexibility, diplomacy and dedication.

From there, the managers were informed of the decision and appropriate
measures to assist the individual were taken. For instance, a majority of the team
members were middle managers holding responsible jobs that required their full
attention. To assistthem with their daily tasks, they were provided with assistants
orin other instances, secondments were provided.

This was anunusual organisation in thatearlier training toundertake the project
was notreally provided; instead teams were formed and, from the experiences that
each individual had and the existing knowledge and skills, were expected to
undertake the project. When working for the local authority, individuals are
expected to undertake training courses related to their daily jobs.

Ifindividuals felt the need to obtain more knowledge on the project manage-
mentarea, they could have requested to attend a course that involved some of the
issuesrelated to project management or other areas that could have animpactupon
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the project. It was assumed that the members would have many of the team building
skills since they were viewed to be experienced in their fields. Asaresultofthisand
theteam devotingall theirattention to project deadlines, anunderstanding of issues
such as conflicts and not having a suitable balance in the team development
occurred. This will be demonstrated in the proceeding sections.

The teams usually worked within their daily functional areas as it was felt
that the individuals should be close to their daily tasks and attend to the duties
from the project.

During the earlier analysis periods, external consultants were employed to
assist the planning, analysis and design team; however, once that task was
completed, they were also left out.

Altering the Organisational Working Practices and Policies

After forming the team, management had to allow a change in the working
practices and policies within the organisation. Prior to working in the team, the
individuals had knowledge only about their own departments, thus it was consid-
ered to be arather closed system. Information about other departments, including
the workings or operations of other departments, was notknown. Being part of the
team allowed the members to form a broader perspective of the organisation.

To demonstrate that there was trust in the team and to expedite the decision-
making techniques within the organisation, the members were ‘empowered’ with
more decision-making authority. The original planning, analysis and design team
formedin 1997 was provided with alot of power. The power designated to them
was to scrutinise departments and their operations, and analysing documents held
within the departments. This was anew phenomenon since previously, access was
usually restricted to the individuals working within the departments. Therefore, prior
to BPC, department heads usually interacted with members of their department,
and if interaction with individuals from other departments was required, prior
permissionhadtobe sought. Asaresultofthe occurring changes, the ability tomove
around freely within organisations was allowed. This alsomeant that the individuals
after deliberations among themselves, proposed changes thataffected notonly their
departments, but the others as well. However, not all the proposed changes were
accepted and this also proved to be a source of conflict between the steering
committee and the team.

The newly found power and responsibilities were meant to allow the team to
progress with the work at a much faster rate than if approval from the steering
committee atevery major point was required. As aresult, targets were metand the
teammembers were happy with the newly assigned responsibility. These members
were individuals holding responsible positions within the organisation and were
particularly selected for this trait. They were the ones who assisted inamending and
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forming some ofthe original vision ofthe whole BPC project. Empowerment was
notagradual process in this instance; instead as soon as the teams were formed,
the individuals were informed ofthe new powers and expected to work well with
theirnewly placedresponsibility, which they did. This was determined by the results
that were formed later on by the implementation teams.

The implementation teams that were formed later had empowerment
instilled gradually, in comparison to the earlier planning and analysis team.
When the teams formed, they were informed of their newly assigned respon-
sibilities and expected to undertake their work with this new form of power; and
there was a lesserrole for the project manager. A particular example described
to demonstrate the point was that of the training group. The manager who was
responsible for the training to be provided to the users was introduced to the
implementation teams at a later stage. To assist the instructor in ensuring that
the information being relayed was being received in the correct sense, extra
powers such as a different form of thinking that was beneficial for the
organisation and not to be constrained in any way were afforded. Initially,
enforcement of the new forms ofthinking at the time that the team was formed
was avoided. Gradually it became apparent that the power was required and
began to be employed. The new responsibility was particularly helpful when
thinking of ways to relay the information from the training manager to the teams
or expecting certain tasks to be completed.

There were no formal rewards and recognition systems established for the
team. Since funding is limited due to the allocation funds provided by the central
government, People Care does not have an established rewards system, but
individuals are still praised for their efforts. Some individuals placed high value
upon thisrecognition of their efforts and, despite there not being directly evident
reward systems, continued to display enthusiasm and excitement for the
project.

Changing the Organisational Structure and Culture

For the team to work together, departments also had to endure change in
practical terms. Insome instances, temporary promotions were assigned and if this
involvedashift froman ordinary, daily chore to adecision-making one, changes in
responsibility also occurred. In diagrammatic, hierarchical terms, the change was
not evident. The change was assumed to be a temporary one; therefore, the
modifications in the organisational chart did not have to be shown.

In order to assist the team with suitable completion dates and to provide
the organisation with a better picture of when the several stages were to be
completed, project milestones were formed. However, the plans were not
always stuck to and in such circumstances, extensions were sought. In such
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instances, management was informed of a decision and a new date of comple-
tion would be stated.

Varying the Role of the Team with Regards to Management and Old
Departmental Colleagues

Contact with the old colleagues during the work hours was reduced. As
mentioned, it was meant to keep the team concentrated upon the task athand and
preventing the influence of external factors (such as queries from the departments).

Therelationship with management changed asaresult ofanindividual being
part of the reengineering team. Prior to BPC, the individuals may have been
recognised and known within the department, but with the organisation being alarge
one, they were not known to management. In this new role, the team members
became known to management and not only that but they were in a capacity of
decisionmaking intheir ownright, which was animplausible situation before BPC.

Preparing Individuals (Belonging to the Team) for the Human Aspects
Such as Trust, Empowerment and Motivation

There was no formal training for the human aspects issues of trust, empower-
mentand motivation. Trust was viewed to exist withoutitbeing illustrated. “Ifthere
was no trust, there would be no way that we would have worked together. We
were allocated duties at the beginning of the project, and there was the feeling
that it would be completed. This is how I would describe that there was an
element of trust” (Human Resources Manager).

Conflictwas anissue that was apparent within the implementation teams then
any of the other teams formed during the project and was dealt with in the earlier
stages ofthe project: “Towards the end, our attention was upon completing the
project on time, and all the conflicts that erupted were put on the side. In fact,
we made sure that attention was not doted upon conflict” (Project Manager).
The ignorance was attributed to conflict due to less time being available and
explained, “During the earlier periods, we could afford to deal with the issues.
Deadlines were matters of concern, but not to such an extent.” It was also
found that the conflict was more tasks related than personal and dealt with at the
time itbecame apparent, as opposed to setting a day for the issues to be dealt with.

Anexample of conflict being dealt with at the moment was that between the
Information Technology ‘technicians’ (providing the information base) notunder-
standing the ‘librarians’ (the people looking after the contents base). The original
intention was to have the two sides working together to form a suitable database
thatcould be utilised easily by the individuals within the council. However, what
occurred was that the two sides remained separate. Several attempts at mediation
by the project manager were made, and efforts to make the two sides work together



272 Choudrie

asateam rather than two separate entities were undertaken, but the target was not
completely obtained. Several attempts were made to overcome this problem and
atthe end it came down to getting on with the job and meeting the set deadlines.
Therefore, conflict was notreally well handled at this organisation.

The other behaviour mentioned is motivation, and although itis considered to
beaninner feeling ofan individual, it is also instigated by external factors such as
pay or recognition, which then obtains feelings of esteem and belonging (as
explained by Maslow, 1943). In this case motivation was promoted by the fact that
themembers had the privilege of being partofthis historical and large project. There
were no financial incentives and so the esteem and belonging issues seemed to be
more prevalent.

From this discussion it can be noted that the actions taken by management
when forming the team were influenced by the institutional context (arrow 4),
particularly the organisational context. In turn, the actions taken at the box labelled
‘Adoptingandusingthereengineering team’ have animpactupon the organisational
context (arrow 5), for instance upon the organisational structure and practices.

The activities undertaken to adopt and use the reengineering team conse-
quently resulted in various outcomes on the different stakeholders of the team
(arrow 6), and thisissue is dealt with inthe box labelled ‘Consequences ofadopting
andusingthereengineeringteams.’ The impactuponmanagement, theteam, clients
and individuals ofthe organisation is dealt with at this point.

Sincetheideas expressed instructuration theory are beingused, itis shown that
the actions taken when adopting the team have been influenced by the institutional
context; therefore, when examining the consequences, the institutional contexthas
tobeplaced inthe picture (arrow 7). The consequences in turn affect the institutional
context, both the external environment and the organisational one (arrow 8).

Consequences of Adopting and Using the Teams

The consequences ofthe adoption and use of the teams was assessed in terms
ofthe client, management, individuals working within the organisation and the
team’sreactions.

Client Reactions to the Consequences of Adopting and Using the Teams

The organisation had managed to ensure that the absence of the individuals
involved in the projects was not felt. Secondments or temporary promotions
managed to overcome any gaps. The interviewed individuals all displayed asense
of pride that the organisation had managed to bring about such a good team to
overcome any problems.
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Management’s Reaction to the Consequences of Adopting and Using the
Team

The team did consist of some personnel who belonged to the management
board of the organisation. Due to this, management was supportive of the actions
undertaken by the team.

The Organisation’s Reactions to Adoption and Using of the Team

The members of the organisation who replaced the team members obtained
alearning experience ofadifferentjob to their own. The organisation was aware
thatthere were going to be changes within it that was going to have an impactupon
them. Some people were apprehensive about the results, particularly with regard
to their own jobs and the changes that were coming alongside. However, the
findings showed that there were few reductions in the workforce, and the
organisation had responded positively to the undertaken changes.

The Team Members’ Reactions to Adopting and Using the Team

Generally the team members were enthusiastic about the project and this was
amajor factor forthe motivation in the project. Reflecting back to the period, it was
noted thatnew forms of'skills such as team development skills, and the experience
of working withachange managementapproach thatbroughtalotofattention, were
some of the benefits of working in the team. On the other hand, the disadvantage
ofbeingremoved from the daily workings of the original department was acknowl-
edged, butit was not amajor issue of concern.

This concludes the discussionregarding the newly formed theory. Inthe next
section, the implications and limitations of this research are presented.

IMPLICATIONS OF THE RESEARCH

Thisresearch was begun because it was found thatresearchers inthe BPC area
claimed that reengineering teams are critical for the implementation of BPC;
however, there was very little information regarding the teams. Attempts to
overcome the gap began by firstly identifying someissues that could be associated
with such teams. Issues such as the size, interaction among the teams in terms of
conflictand development of the teams were analysed to obtain a detailed overview
ofthearea. However, the question that still remained to be understood is therole
ofthereengineering team in the context of business process change.

By usingtheideas expressed by Giddens (1984) and Orlikowskiand Robey’s
(1991) structuration theory, it was shown that the aforementioned claim made by
the BPR researchers is valid. Thus the theory shows teams as change agents who
fulfillmanagement’s expectations, and the several activities and issues thatneed to
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be considered when forming the team. It also verifies the claims made by the
established researchers in the BPR area by demonstrating their application in
practice (using the case study). By undertaking this research, BPR researchers can
now pointto some theory that will demonstrate the process of organisational change
thatis assumed to be an underpinning of the area and other issues related to the
formation ofthe theory.

LIMITATIONSOF THE THEORY

A limitation ofthisresearch was that it was difficultto generalise from one case
study. However, the same can also be said of experiments conducted in a
laboratory, as the variables utilised for one experiment may not be the same for
another; therefore, itwould be difficultto generalise. This deficiency hasbeen noted
inthe IS areaby Walsham (1995)who alsonoted thatitis difficultto generalise from
asmall sample. However, the limitation that such situations form was overcome
upon the reasoning that attempts to compensate for this problem are made by
“drawing on other literature and case material, ...” (Walsham, 1995). Similar
reasoning wasused in thisresearch; however, since thisis aninitial attempt into the
research area, the findings from other literature has been used to overcome this
probleminthisresearch.

Although generalisations are difficult to obtain with case studies, the method
allows an in-depth understanding and that is something that experiments or the
survey questionnaires lack. This was anissue that was emphasised when describing
the reasons for undertaking case studies. The above limitations have also been
observed in other undertaken research and are something that is considered in
theory andalso observable inpractice. The following have been limitations that the
researcher had personal experiences of when conducting the research and include,
amongothers, limited access toreference materials, and other individuals within the
organisation.

This concludes the discussion part of this research. In the next section, the
conclusions formed as aresult of this research are described.

CONCLUSIONS

A framework that can be utilised to understand the relationship between
organisational change and the reengineering teams thatundertake business process
change was proposed and formed. Such a framework can assist organisations by
making them aware of some ofthe issues to deal with, particularly in the face of
organisational change. The framework also demonstrates the importance of
reengineering teams in the implementation of BPC.
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The traditional models for determining organisational change donotaddress
the events that occuras aresultof change. Instead they treat change as asequence
ofevents withoutdetermining in detail whatis involved in the process. Forinstance,
atraditional model such as Lewin’s (1947) organisational change model proposes
the three forms of change —unfreeze, refreeze and change —but what exactly
happens ateach ofthe stages is missing from literature. The framework proposed
inthis chapter describes the actions that occur when reengineering teams are formed
attheanalysis and planning stages. By detailing the events, researchers are provided
with a solid understanding rather than having ideas about the occurrences of
business process change and reengineering teams.

Havinga framework such as the one described in this chapter, it will assist
organisations to prepare a plan of action and determine in advance what can be
done in order to have reengineering teams forming within their organisation.
Although there may be certain details to the framework that are common knowl-
edge withinresearchers, for instance, forming of the vision, they have notbeen
detailed inany way and thisresearch intends to fill such a gap.

ENDNOTES

1 Toensure anonymity ofthe organisation that assisted with the research, the
name People Care was used.
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